Title: System and net hod for nanagi ng repl acenent of consumabl es
including recyclable gas purifiers Field The invention
relates to systemfor the replacenent of consumables having a limted
lifetime including gas purifiers that can be recycled. 5 Background
Gas purifiers for purifying gas, for exanple carrier gas that is used
in a gas chgeat oggagem antimetibdoRe ﬁ@ﬁ@@ag%fém@m@tw%hg@ﬁabﬁs or
a mass-spectroneter, are known from EP-0 606 960 and EP-1 479 430.

The gas purifiers mdudingsiesrtlable gampunfiersrount ed in an equi prent
assenbly, for 10 exanple, a gas chronmat ograph equi pnent assenbly, a

| i qui d chromat ograph equi pnment assenbly, a spectroneter equi pnment
assenbl y ogiﬁdnass-spectroneter equi pnent assenbly. The equi pnent
assenbly inctudes a gas systemw th a gas source and gas channel that
i ncl udes gas pi pesTandntéation eclaeed to systemafor the replasce et lv€ cgpasimables
chromat ograph, the liquid 15 chronmat ograph, .t he spectronmeter or the
mass spect PBFEIER ?m‘!iﬁ%al ddetimsupeiding 298 pargars 63@? Féni’é*rﬁeﬁ}’ﬁ?ﬂg
carrier gas with certain purity or a gas generator or a liquid gas
tank. Generally, a quick change gas purifier base is part of the gas
channel5 ApRgakefdirid i er can be nounted by hand on the gas purifier
base via a quick change coupling. The known gas purifiers include a
20 purifier materi@aspoushens fonpunifenggas, forexampler ¢aariergasttbagds neetl

via which the gas,fl ows when the S purifier is unt ed, on the base.
Cener al |y, 1 AR abrPRATOHREEy PaTa g, ReR 0heP atp Bralia AoTRE R SIET gt &
downst r eanygid. doecRBhddidr, fdrk16Hhwh Bdnh WD.6a08 96RLRA HP- 1145 430. The gas
di scol ours when'the purifier nmaterial Is saturated and not anynore

abl e to pupufifierhergessimableg that avgmdheeguniasn euipmeardtassembly, for

Di scolouring indicator material serves as a signal for the end user
that tHe ge%ampale. @ gs dnomatogean 5%@5@6%3%&@33&%%ﬂé&@h{omatograph

t am nat j t
cori frer - naf o a5 4 SRR FAAINEnRNG SBARR U a rllls | |
order to pgsaceftmeRRaRiRenoassdmbiie The @pfiphlcomidageiblp ughudbea gas

purifier material housing. In view of the high pressure that rr;é
prevail i nsystempwithf 4 gas saveqe and gas shaanelthat ihdwdep gas bipesand haly
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may be a gas bottle containing carrier gas with certain purity or a gas
generator or a liquid gas tank. Generally, a quick change gas purifier base is
part of the gas channel. A gas purifier can be mounted by hand on the gas
purifier base via a quick change coupling. The known gas purifiers include a
20 purifier material housing in which purifier material is stored and via which
the gas flows when the gas purifier is mounted on the base. Generally, the
purifier material housing is transparent and at a downstream end is partly
filled with indicator material that discolours when the purifier material is
saturated and not anymore able to purify the gas flowing through the purifier
25  material. Discolouring indicator material serves as a signal for the end user
that the gas purifier should be replaced in order to prevent contamination of

the downstream gas channel and apparatus. The purifier material housing is

preferably manufactured from glass in order to prevent contamination of the



i ndicator material is in sone situations too |low to protect the
downstream system from contam nation with non-purified gas. In such
cases, the 10 discolouration of the indicator material is too slow

and contam nated gas nmay exit the gas pu§|f| er before the end user

may be able to see discolouration of the”indicator material. This is
especially relevant when the downstream apparatus is very sensitive.
Apart fromthe above, the use of indicator material nmay be undesired,
for exanpl gas flosrma theongh Grenputifier pmmriaéﬂlousm Litveew tofi 6he Bigla pressure

i fi h di th | b kt h
Pon- pur | 1| BeigRey PBAGAN HE DRt g mALar] B BEIE KOfE G ELIRE having
nventi on s diechedoah SOLXRDGGE 1 Phl el ac ki hRNe, R ARLERF Ly o

To that en I nventl on provides a syst em mana

r epl acenentrmfspaﬁémgmdﬁdets;atuhmajesémmasmj ud| ng ' - an
instal |l ed base of equi pnent assenblies, each equi pnent assenbly
i ncl udithg at | east one of a gas chromat ograph, a.liquid

chromat ograph, _a_s el ARl 1ronand a mass-spectroneter; an installed
base of coﬁ@%@%g—&%a&rggﬁumbl e having a limted 25lifetine and
bei ng used in conbTRa AR hidsR stk RAWHMAER pResREPING sdil¥gtivity of the

install ed base of consumabl es i ncl udi ng gas pur| fiers that are
recycl abl eindicatoemyateriadis mgomiealtuajmnsetoodnwmmé@t thh elosersirgam

i ncl udi ng: 3 a, dat abase .for. stor vari.qus dat ut the

Consunmb! & SLRE TaRL LAt PALEB R AT TR e ﬁE‘?%F?%@& ih%e of
equi PRt 383 H\ﬁéno Bl indicator ma‘hen%aisrfgggi LRl cﬁﬁf tbA%aR may
repl acement advi ce vv|t respect consuma e that s een

regi st er edexit thbegas puréfier ba’omethqomd akex aniy lguakekd tbcsegldzecoémumﬂm of
user or a ‘E)row der, such as a manufacturer, a channel partner

di st ri but othemdicater matermdehhisos aspeciadxgetaysme whe tiad wnﬁfﬁfsam
server, thg ﬁtﬁQEé 9 fgédé@tﬁ%cﬁiﬂt% th%& Se! fﬁ Bf néd%el(}‘s{‘ﬁ%eual

portal bei configure ing at Teas the OWI n
dat a i dent ifayi uhlesiesdt fus ékample, Sedinadn Qﬂﬁﬁ@ﬁm@ht&hﬁnﬁ@ Bﬁﬂfﬁvk”When the
that is registered in the server;
15 gas purifier has no indicator, "the user has no clue when breakthrough of non-
purified gas through the filter material occurs. The present invention is

directed at solving or alleviating the above problems.

To that end the invention provides a system for managing
20 replacement of consumables, the system including:

— an installed base of equipment assemblies, each equipment assembly
including at least one of a gas chromatograph, a liquid chromatograph, a
spectrometer and a mass-spectrometer;

— an installed base of consumables, each consumable having a limited

25 lifetime and being used in combination with a said equipment assembly,
the installed base of consumables including gas purifiers that are
recyclable;

— a server for registering the consumables, the server including:



a date of installation of the consumable in the equi pnent assenbly;
150 a type of the equi pnent assenbly in which the consunmable is
installed; and the web portal being configured to output at |east
the repl acenment advice that is associateg with the registered
consunmabl e of a said end user. 20 The inVention also provides a

met hod for managi ng repl acenent of consumables having a limted
lifetime, the nmethod including: providing a systemaccording to any
of the precedi ng o ahrEtabasepior istogny ivariolns dsth apont dhe adnduaasblesithat
foll ow ng data: 250 data identifying.the_end user; a serial nunber
of the consumabl e t hate paed @g?@ngwglqrhwmbﬂseemﬁ@l;led hasmeleqgpment

Installation of the cons l.e_i;n the equi pnent assenbly; 4 o a type
of the equi pnent ass%S %ﬁﬁns’%ﬁlfich the consumable is installed; -

outputting via the wghnpDiledbr adlcliRasig b FeplRPhRe MIRiceadithC® shb@! tol the
associated wth the regi stered consunable of a said end user. 5
5 consumable that has been registered in the server;

— a web portal configured to give an end user or a provider, such as a
manufacturer, a channel partner, a distributor or a service agent of the
consumable, access to the server, the web portal being accessible via the
internet;

10 — the web portal being configured for inputting at least the following data:
o data identifying the end user;
o a serial number of the consumable that is registered in the server;
o a date of installation of the consumable in the equipment
assembly;
15 o a type of the equipment assembly in which the consumable is
installed; and

— the web portal being configured to output at least the replacement
advice that is associated with the registered consumable of a said end
user.

20
The invention also provides a method for managing replacement of
consumables having a limited lifetime, the method including:

— providing a system according to any of the preceding claims;

— inputting via the web portal at least the following data:

25 o data identifying the end user;
o a serial number of the consumable that is registered in the server;

o a date of installation of the consumable in the equipment

assembly;



By virtue of the systemaccording to claim1 and the method according
toclaim7, the end user is provided with a virtual indicator that is
nore sensitive than the discolouring indicator material that has been
described in the background section. Wth the system according to the
10 invention it is even possible to use gas purifiers that do not

i nclude a discolouring indicator material. As a consequence, the

rel ati ve expensive transparent purifier material housing nay even be
di spensed with anad be typpbAtlededyipmeordradseartdp dn evtiichthée towsumablerisal
housi ng. As a further consequence the transparent guard that forns
an encasing for the Egiﬂuﬁmsparent purifier material housing may al so

be di spensed w tltl)tlprﬁ\-}[gﬁlg %tﬁé”u'rfb' e&rt&f‘%é %e%%@tl?e r%ﬁ%éxﬁgnf Ad iR ¥RAE1E

accordlngtoth% S|np ed”inh e puri |er
material is stoj@dciafled wiEh @he Belikidred coBé@mhdle HOMShTIGendVEEA. S
very suitable to reésist high gas pressures. By virtue of the system
accordiing to the invention, the end user may be provided with a

supply 20 of gas tg his equipnent of Whl uri uar eed
and that with ni niﬁi’i’éﬁuﬁﬁ#ﬁgﬁﬁﬁﬁte& a?‘f?é ,anqrﬁgg GRS o
bur deni ng Qécoi‘ﬁ'l dlﬁﬂlg "?Egﬁe HRY ngr ?Q{)ﬂd\ﬁ&gd iR D8RGl ntuﬂﬁétor that is
i ndi cator nateri I spensed W and nay be pronoted by

gi vi ng endmuseeenamvlerthentuheeiﬂs@wmghghﬁdmahm macenslitet| les laoed t o
return their consumables to their provider 25 for recycljng. The

returning @Tsczfmddaﬁ&lewgmrad B &V}taé}hen%wee %Wéhag tokBe i ght
t . t
o PAASEPR ot Bo SR RS ikt B B oMl ©
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burden in view of the recycling that takes place too soon.

Furt her entredsparers mneﬁ@emﬁemehhmsmﬁena:e peﬁu detdispensed \aﬁh anid be pe

further elucidated with referenc e that i in the
floure. o MREREEE B Poushr e w i otohal bl A Ritfhad L€,
schemati c &JH%@EIhQE&H tRb efn?sp%réﬂ@gem %a%%@'ﬂeﬁ%&%m of
consunmabl es hows a first exanple a web page of

an entiddi ma'lahsparemtvjah'ﬂﬁmr mrterlaDEogsmg mApwscabes drsc_pladsai(amﬂ o g&
web page of an egﬁodl ment of .a_ web portal; an

a third exawpfier ghatcagpe eagbeéfma@n%ﬁ#%&% lngftOéhﬁéBV%ﬁl?g%mayl
Det ai | ed %ﬁﬂlif%d M'that the purifier material is stored in a metal purifier material

housing. Metal is very suitable to resist high gas pressures. By virtue of the
system according to the invention, the end user may be provided with a supply
20  of gas to his equipment of which the purity is guaranteed and that with
minimized burdening of the environment. The minimized burdening of the
environment may be obtained by the fact that indicator material may be
dispensed with and may be promoted by giving end users an incentive to
register their consumables and to return their consumables to their provider
25  for recycling. The returning of the consumables to the provider may be done at
the right time. A replacement of the consumable that is too late may lead to
contamination of the downstream gas system. On the other hand, a
replacement that is too early leads to an unnecessary environmental burden in

view of the recycling that takes place too soon.



Fig. 1 shows an exanpl e of an enbodi mrent of a system for nmanagi ng
repl acenent of consunmabl es. The system 10 includes an installed base
12 of equi pnent assenblies 14. Each equi pnment assenbly 14 includes at
| east one of a gas chromatograph, a liquid chromatograph, a
spectronmeter and a mass- 20 spectronet erd The system 10 al so incl udes
an installed base 16 of consumables 18. Each consumable 18 has a
limted lifetime and is used in conbination with a said equi pnent
assenbly 14. The i Rattidrednbediendifisafre desaub@bie shd deparwdaitedaigds and
purifiers 18 that are recyclable. Additionally, the consumabl es 18
may al so i Falllbeduestharalnegiadeth it referencego amexampls thafgsshewn in the
consunmabl eg 25 that nmay be used in an equi pnent assenbly 14. The
system 10 YUdes a server 20 for regi stering the consumabl es 18.
The server 20 includes a database 22 for storing various data about

t he consumabl es 18 that are used in conbination with the installed
base 12 of Bempdiljase masefithie] BeawihgsThe server 20 al so includes a
nodul e 24 for cal cylating a rep] acenent adyice 2 ith 30 respect ta
the consumabl e 18 {Hatl %W%@éﬁ%‘@&?@teé%%ﬁm?r{twgtg@ra\ﬁéfrsg%.fg RANGEIE
system al sq..i &%tﬁ 28 configured to give an end user
30 or a prg%}%lgg%ﬂiggfogﬁc ggﬂgbﬁﬁanuf acturer 32a, a channel partner
32b, a distribut or Fiy. 2aslssvy i dastgennpilef ofwdbheagonfanrablbedi@ent of a
access to the server 20. The web portal 28 is accessible via the

i nternet 3Webmextaleb portal 28 is configured for 5 inputting at |east
the f oW ng dat ap, ta 36 _identifving, the e user 3Q: eria
numberLB8 of t ho. cBits GRURIE 2ot Y4Bl Gy SPB PR ot cuPodfhif of
a date of {Bstyhtalt hAR 40 of the consuneble in the equi prent
10assenbly 14; a type 42 of the equi pment assenbly 14 in which the
consumabl e 18 is iHig dl shegvs a third exampleaffaweheage b o erehedindreg afeb
portal 28 ma al‘?o1 be configured to enter at | east one of the

fol | owi ng W)?éé’oc‘) aldat a:

15 Detailed Description

Fig. 1 shows an example of an embodiment of a system for managing
replacement of consumables. The system 10 includes an installed base 12 of
equipment assemblies 14, Each equipment assembly 14 includes at least one of
a gas chromatograph, a liquid chromatograph, a spectrometer and a mass-

20 spectrometer. The system 10 also includes an installed base 16 of consumables
18. Each consumable 18 has a limited lifetime and is used in combination with
a said equipment assembly 14. The installed base 16 of consumables 18
includes gas purifiers 18’ that are recyclable. Additionally, the consumables 18
may also include chromatography columns 18” and other types of consumables

25 that may be used in an equipment assembly 14. The system 10 includes a
server 20 for registering the consumables 18, The server 20 includes a
database 22 for storing various data about the consumables 18 that are used in
combination with the installed base 12 of equipment assemblies 14. The server
20 also includes a module 24 for calculating a replacement advice 26 with

30 respect to the consumable 18 that has been registered in the server 20. The



15t he type of gas that is used in the system the type of consumabl e
that is used in the system the type of service contract the end user
has; the type of "Standard of Operation"” (S.O P.) the end user
applies; the type of gas chromat ography golumm that is used.

20Addi tionally, the web portal 28 is configured to output at |east

t he repl acement advice 26 that is associated with the registered
consumabl e 18 of a said end user 30. Wth such a _system 10,
tha end useyst8t alsopnchideed wih portali2Btaalfiguned tagore ot endaiser SOtarree

of its consumahl es_18. . The syste 0 even provides 25 th ossj.bi L,i t
U0 Use aoBHRIRfeT BP<sidh o5 A NS RGIARHITer Aoy B Raeh B AR e TR dlip Ao utbr
Thus, the i ! B 11pim I RS,
for the ga?%&%?ﬁ%%@%ﬁ l@,ggﬂgﬁl onal %;/E%lte hlerg ’ éﬁgesﬁztg\rﬁhgg?%eﬂ 2 &b
st i mul at edpbutatiR8deuntsssilile i tise tnteonsted4irThd tebrportal2thihloadighiBed dor

t he manufacturer. The output of .the replacenent advice 26 may al so be
execut € vinpwoinsve leasptheollgyipgdataoci al nmedia pl atforms such as

twitter and facebook.g%téo?ﬁ%%errbtlifg%ngldgéeﬁg%&gg&dhapnt channel partners

32b and/or distributo ¢ may be provide di scount

codes to their end_usgieridPnuilifn SHofiHe deR8in AHELS thadhiy fikisies6@URthe
code in the web portal, the systemmy be configured to give both the

end user 30 and the cétmmwaelOpartner 32b and/or the 5 distributor or
service agent 32c a di scount,.on w consupmbl es t hat, .ar.e iélo be.
delivered to the end ds@teRfiniatlations10 gy the,conspapabledy tan ¢uyEIPES0
as wel{yas channel pagtner,133.and distributors or service agents 32c
may be pronoted. The systent 10°gives all type providers 32 know edge
about the — a type 42 of the equipment assembly 14 in which the consumable

18 1s installed.
In a further embodiment, the web portal 28 may also be configured
to enter at least one of the following type of data:
15 - the type of gas that is used in the system;
- the type of consumable that is used in the system;
- the type of service contract the end user has;
- the type of “Standard of Operation” (5.0.P.) the end user applies;
- the type of gas chromatography column that is used.
20 Additionally, the web portal 28 is configured to output at least the
replacement advice 26 that is associated with the registered consumable 18 of
a said end user 30.
With such a system 10, the.end user 30 is provided with a virtual
indicator of the lifetime of its consumables 18. The system 10 even provides
25  the possibility to use gas purifiers 18’ that do not include an indicator
material. Thus, the environmental burden may be minimized as well as the
costs for the gas purifier 18. Additionally, the end user may be stimulated by
discounts or bonuses to return their consumables 18 to the manufacturer.
The output of the replacement advice 26 may also be executed via

30 SMS, APPS as well as social media platforms such as twitter and facebook.



installed base 12 of equi pment assenblies 14 and the installed base
16 of 10 consunmables 18 at the end users 30 that are associated with
them which is very valuable froma commercial point of view

Addi tionally, various requirenents that %(r)e i nposed by the law, for
exanpl e the REACH requirnments (European nruni ty Regul ati on on
chem cals and their safe use (EC 1907/2006)) or the RoHS Regul ation
15 (Directive 2002/ 95/EC), nay be nmet with the system according to
the invention. |ndbedn embddintemtsohanerl aackreds 8Gbtamd/tvedistmbntorsmori t

is easy to register what chem cal substances (.enclosed by the
purifi ers) SHVECHRRRIHE 3K INAY Re Igreﬁgi%iaé@@lr&r@d%é%ﬁ@a,er@we&ﬁ 3fhiEhen

24 Tor  cal A0 Wy 3p0rk A AR EHRRRAIPAIA Mo SIS S TERIL the STpNM) o

24 for cal cul-ati ng acenen vice

cal cul at e adhfagiviesablgive Botvehe dal &1sé# 3Daind {1 donsiTabirenck83ZNantor the
i nclude that advisable renewal date 44 in the replacenent advice 26.

Thus, the disttiboboreen sexgvdecageiadZeesy diseopnibon dew ¢ansaceahlaatbet ara v be

25" Suppl i cHBTOEAdo CHRGINNGE ‘B TR "R R SEren] RERELRE " A Well as
responsi bl &éﬁﬁelq%britﬂéxngmz%ﬁﬂq:ﬁégiﬁ{%&@gf Qéﬁiﬁé 9%&%@?& thay b‘éaﬂﬂoﬁib%]gd.

anal yses that may be standardi zed. Based on the P. the anmount o
gas that is used nilebgstendilOativecall dype peovnidetred?2 dhombed gesalsouthdte

have been perfqQrped. Thus, a.replacenment .adyice 26 i.ncl ydi a
renewal datistalde a?%&?&?@q&u@}agnbaﬁerm es) gt angd lasgfﬁﬁedngase 16 of

chr omeg 09" AN, GOLNIM S18 (P PRGN 3krel DRSS Al DRANBE o
3 S e shpddn et 2

gas that has been supplie n an e I men € syste

10, the sys&gwataybh fom Acbideerislgiotht bigieadvi ce nodul e 24" that
may provide a service advice 26'. The service 5 advice may beﬁgi ven
to the end user 30Afditionallyalvasioys rgnyerements that peemposedshb khadaw, for

manuf act urer 32 a |. _partner and/ a di stribut.ar. or
servi e agergs: b RRAH reBR s e R hplplati RotlRsRon o ¢
equi prent  ASSRIRILY ahd tHBY dafe LNEdEEE PIUH2004)5br fhe RRMS R%gﬁp.«ﬁ:ﬁtﬁ?t ed
to the internet 34. The controller 10 46 nay be configured to collect
a use Indi Qarecmves 200YOBE Chanay beimel wiith the sfstemeawbrding thahkow ng
par aneters; . . i X .
invention. Indeed, with the system according to the invention it is easy to
register what chemical substances (enclosed by the purifiers) are bought, how
the substances are recycled, and at which site the chemicals are.
In an embodiment of the system 10, the module 24 for calculating
20  the replacement advice 26 is configured to calculate an advisable renewal date
44 for the consumable 18 and to include that advisable renewal date 44 in the
replacement advice 26.
Thus, the replacement advices 26 may be provided in accordance
with a Standard Operation Procedure (S.0.P.) that may be prescribed by the
25  supplier of the consumable or by a independent institute that is responsible for
defining Standard Operations Procedures for various analyses that may be
standardized. Based on the S.0.P. the amount of gas that is used may be
indicative for the number of analyses that have been performed. Thus, a

replacement advice 26 including a renewal date 44 to replace a gas purifier 18’



t he amount of gas that has passed the consunable 18; and the

duration gas has flown through the consumable 18. The controller 46

may be configured to input the use indication 15 value 48 into the
server 20 via the internet connection 34, The nodul e 24 of the server
20 may be configured include the use i ndPcation value 48 in its

cal cul ation of the replacenent advice 26. Thus the actual use of the
consunmabl e 18 of a specific end user 30 nay be taken into account

when cal cubatigag dhivenratpgimpdiyssol umay 1 8em2§. beTgiven abdt fs baseld on the amount
functionality provides 20 nore. accurate replacenent advices 26. In

this enbodPﬂﬁ@ﬁFh%Wh@%&ﬁﬁﬂ%P@mh%%y be configured to calculate an

adv SabLe Teoeval fiRLE Mpddifod e4RRNLRN AN G USSR, kOG0 LOfude

val ue 48, wherein € accuracy of 't abl e T enewa

as a consegueiéifg A idMBdale2rahat Mily Brévas aceenize advie 26lvThakkevice
renewal date 44 may be closer to the actual end of lifetinme date

thus 255 r esdvice myay he givesk teteend user BRdusimanelssdisgivedba nevider 32,
The consumabl.es 18 nay.be equipped with.a transpander,,62, .for.

exanpl o, aRIEERDAIPARCHARET THaE SRR FAE Lo, DOt didributor or

including ge,S84d &efistier, or that may also store data about the use

of the consumabl e 18. The transponder 62 exchange rel evant data with

the controll er 46,1 hatenmeydimehtiof thespstexe A8rgeait kguiphenbntsatably 14
via the internet_ connection 34 wth the ser
idsy

0.. I
enbodi ment M6 ekdg a cenireder AE theb 1%69‘1%0té§£97§§ﬁ mfferreﬁfe%p%&g'qq%g@ﬂer
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the vari ougnd 8ftlsd RIRviagpewaRlktes: 18 of a said end user 30; the
type equi pnent assenbly 14 or eguipnent assenblies 14 used by a said
end user 30; 10- areffleazmaunt of gas haff havpasseddhesongunfabde 4§ anénd

user 30; and — the duration gas has flown through the consumable 18.
The controller 46 may be configured to input the use indication
15 value 48 into the server 20 via the internet connection 34. The module 24 of
the server 20 may be configured include the use indication value 48 in 1ts
calculation of the replacement advice 26. Thus the actual use of the
consumable 18 of a specific end user 30 may be taken into account when
calculating the replacement advice 26. This additional functionality provides
20 more accurate replacement advices 26. In this embodiment, the module 24 may
be configured to calculate an advisable renewal date 44 that is dependent on
the use indication value 48, wherein the accuracy of the advisable renewal
date 44 will, as a consequence, be more accurate. As a consequence, the
advisable renewal date 44 may be closer to the actual end of lifetime date, thus
25  resulting in an extended lifetime of the consumable 18.
The consumables 18 may be equipped with a transponder 62, for
example, an RFID-transponder that may store just an ID-number, including a
serial number, or that may also store data about the use of the consumable 18.

The transponder 62 exchange relevant data with the controller 46, that may,



a purchase and/or usage history of consumables 18 of a said end user
30. Such information may help the provider to predict
future demand of consumabl es 18 of the respective end users 30 and
may thus help the provider 15 to keep an 9effi ci ent nunber of
consunmabl es 18 in stock. I n yet” anot her enbodi nent the web
portal 28 may include pages that are exclusively accessible for the
end user 30 and that provide data including at |east one of

t he repl acemdéntn aschaes @@ reddwtritndpthoriahbhe vatdraat commgictioar @ with the
20consunabl es 18 of the end user 30; a quality certificate 50 of the
consumabl eS8 <l by the end user 30. In another enbodinent, the
web portal 28 may t

users 30 and provi ![ers b&ﬁg&%ﬁ ({ﬁhﬁ)s%s%fer& ta gvggl?hmt%(]j?ﬁgﬁ%q?@g@
one of: aphped thagans sedudidely z&tcﬁ@eﬂb@l fob4he paowden3edas] flage199ide data
on-line_ technical port 58; and 10 - an on-line user forum 60.

In an e’irbom%dmg@hg&ﬁ/ébn®@ftal 28 may |ncI ude pages that provi de

val idation informatiop of tlhe s%/{ g] f\)1 atl nof a.system d
and val i dati on i nfor nkt§ B aHo0E" A ch?/%? 53 t}?%v‘??ﬁ?l e Ye
necessary or 5 conpul sgigi £18a e Jf%rsélaeenﬁnaséisw in order to be
able to prove that the values of his analyses are indeed valid.

— the type equipment assembly 14 or equipment assemblies 14
used by a said end user 30;
10 — areplacement cycle of consumables 18 of a said end user 30; and
. a purchase and/or usage history of consumables 18 of a said end
user 30.

Such information may help the provider to predict future demand of

consumables 18 of the respective end users 30 and may thus help the provider
15  to keep an efficient number of consumables 18 in stock.

In yet another embodiment the web portal 28 may include pages
that are exclusively accessible for the end user 30 and that provide data
including at least one of

— the replacement advices 26 relating to the various registered

20 consumables 18 of the end user 30;
— a quality certificate 50 of the consumables 18 used by the end
user 30.

In another embodiment, the web portal 28 may include pages that

are accessible to both end users 30 and providers 32 and that provide data
25  including at least one of*

— a training video 52;

— a manual 54;

— a knowledge base 56;

— on-line technical support 58; and



In yet anot her enbodi ment, the web portal 28 may include pages that
provi de the service advice 26' that is determ ned by the service
nodul e 24'. This service advice 26' nay be directed to the equi pnent
assenbly 14, for 10 exanple, a gas chrongjograph equi prent assenbly,
a liquid chromatograph equi pment assenbly, a spectroneter equi pnent
assenbly or a mass-spectroneter equi pnent assenbly. The service
information may al so be directed to parts of the equi pnent assenbly
14, for exanple, the gasnchnongenipruph60the |iqui d chronat ograph, the

spectroneter, or the mass: 15 spegtrongeter al so pther parts, of .
t he equi pnent asseﬂb?? %Poﬁa}er%xﬁhf“ﬁpwgg Roﬁgél?%mﬁgtlpfs@fﬂt e_ﬁffi‘at provide
gener at or, vhh@a AHHRSforRiMAGMER sylsbén BB Wdlf&ailtﬂih oﬂ:i‘hgyﬁéﬁl %0 Agd, the

colums, the liners etc. For exanple, the tinmely exchange of gas
bott| es nayahéa@dnisfednaticuaihow et watidawonak insnafy bhagls narpsesargnoe

because the purjty the gas, delivered b as bottle dim nishes en
he- g2 botvREul<ohpto Bieilenthe end vser 1 (i dptdorisr SSASBATEREIAL HE Vadbos
portal 28 Bﬂﬁsﬂﬁaﬁy%@s étﬁﬁeeiqldteQdivﬁﬂﬂt data about the types of anal yses

y q

that are perforne e equi pnment assenbly 14. \Wen, for exanple,

hazar dous subst anchsyat gndtihesleveshbdimeny dilrowen dosiad t8via ag Uhslhdaqees
it is of the utnost I nportance that the conpany that 25 recycles the

consumabl ethafaprovide the saryine adiien AAtthas iadetermipned dyridetservicaanodple

portal 28 pgay.he an _conveni egh, neans .0 i.nput .such data jn_ the

fat abase 29Tofl T eo bR A it 26 ARG B difec it B Gufifpdpt Asiahbiiels, for
portali®8 pRYmBIOW & %‘o%tb?f@lﬂ@@lﬁ’p&ﬂém&gniﬁ]ﬁ a i PERFTA StdehEph
di ssem nati on of 'know edge relating to the 30 optiml ‘use of the
consunmabl esquiphienfthassemldnt 4 spedienetrraguipseat mesdrotly ar a manssgi ng

repl acenent of consunabl es hgvi n%ﬁé’l i,ﬂ]i&t ed |ifetinme. . The netho

i ncl udes pPRRACEATAGECX eQpdpmANE as3RtRblYy T sep¥iceApttmation may 6P ber 32

of consunmm : [ 4328, n rtner
32b or a dlmsﬁ:e ?ﬁe@ﬁnp(}{é}%sr st(@?%‘%‘f“eﬁg ag;ﬁns.?%ng%f 161? ﬁgletxgrl%g? i%%@n end
user 30 mayhiohpakiogyash,tthe el drbirbalat2gaph, thaspedtbembtdr, onthg nokadsa:

data 36 identifying the end user 30; a_serial nunber 38 of the
consurdbl espeptygaeters Bug gilen ethey pants ¢fdhequpment aspemplyyhd.doygxample,

installati ak ?g’és Egt%le? W uggg%legerlgcoir,ntl{[ehpeurﬁﬂg,i ﬁlnée@ehvgss,scﬁgqjegtr%(ﬁ'ion, the
gas lines, the columns, the liners etc. For example, the timely exchange of gas
bottles may be advised by such a service which is of high importance because
the purity the gas delivered by gas bottle diminishes when the gas bottle is
20 emptied.

In another embodiment, the web portal 28 may also be used to input
data about the types of analyses that are performed by the equipment
assembly 14. When, for example, hazardous substances are involved including
radioactive substances, it is of the utmost importance that the company that

25  recycles the consumables has the relevant information about these facts. The
web portal 28 may be an convenient means to input such data in the database
22 of the server 20.

As stated before, the web portal 28 may provide an on-line user

forum 60 that may promote the dissemination of knowledge relating to the

30 optimal use of the consumables.



a type 42 of the equi pnent assenbly 14 in which the consumable 18 is

i nstal |l ed. The met hod al so includes that at |east the
repl acenent advice 26 15 that is associated with the registered
consunmabl e 18 of a said end user 30 is putted via the web portal
28. In an enbodi ment, the neth may include that the

provi der 32 sends, triggered by the replacenent advice 26 or by an
order fromthe end user 30, a replacenent consunable 18 to the end
user 30. The end u%be iBPemagn sdtsop12@iddser owibodditt mal@ging beplaeeoypehtdf

to the provider . A schedul e. of nuses..or discounts. may be..
i npl ement eEORYIRA a%&%ﬁﬂlmwﬁéﬁg@%ﬁwmf Haqﬁvﬂ%?r rpypdiggp

distributo J (E - 10 ] f
usi ng the é Sstfq' fenméa{of\igﬁ%n uselﬁl‘rg%ﬁgtlt %ﬁﬁgvg&gu@%’gﬁl@eﬂﬁg@g% %g’g‘?’ ?

cl ean gas tmaiple &auapufetwasIhhichanhé] phtthez IPbndnd dedributcles: ervice
the environnment in view 25 of the fact that the consunmabl es are
returnddl t 88¢He3aRlRdruptivelorn eadyser 3§ WBAY ARDNE Bivhe web portal 28 at
pr ocessi ngl%f tdgee SPRSHIA It%, 18. Additionally, the providers 32

obt ai n know é‘dg gf THe'SUEE%f the consumabl es 18 by their clients,
thus facilitating a npi® 26 {d&iteRinStiRCénd @BEF 8b; of the consumabl es.
Fig. 2 shows an input page of an exanple of the web portal 28 in 30

whi ch the type of equapexal nmmberl&d thetpdsunittble 18 that is rdgigter&d in the
shows an input page of an 6arrp| e of the web portal 28 in data about

t he usage of the syst%eﬁﬁvﬁ’éé be inputted. For exanple the frequency of
use, t flow of the t e .

sanpl efsvat hat is measurg_e ,tet eof%lgngllgj;t?%%%f%ﬂ& ccg%%mi% l{lgalgl{?ﬁg{ eré&iwpﬂlgnt
per 5 sanple. assehildy 14;shows an exanpl e of an output page of

an exanple of the web portal 28. The output page shows the various
types of consunables 2 kepe 42 of thedqpipment %ﬁ‘ﬁ@ﬂ&dﬁrl‘@@l.whlﬂh fhreueginsumable
i ndi cator 64, in the rm.of . for exanple, a bar of pie graph shows
the nunber of days duiE?}?gll}ﬁmlé%&t he consumabl e may 10be used still.

It will be clear tgé nBthbiR MRPhddCOHAtUITREt tHiCreyM ddMn tPABAS: 26
the web portal 28 are possible. Al t hough ilTustrative

enbodilfent thadfis alssopatesiewithi theargi serddace sveenbld dscof D eal dadyal/aser 30 is
part with reference tQ the acco nying drawings, it 15 is to be
under st ood®{iRatted B8, e‘ﬁ?el?é?ﬁrfiag%%ot limted to these enbodi nents.

Variations to the (j Iggﬁfa-ﬁ]{éﬁ HER nder qng :
effected by those 1g1<i§ll‘§lee It g’dﬁart :é?llldg?glc i(I:llldng tﬁ{eﬁgﬁi‘gi ma‘élder 32
i nvent i on, sdudsmtdggénedybiothd fepldéanemgsdvich @6driot as wirder finth theend user

appended cl ai ns. Reference throughout this specification_to "one
enbodi ment 30,6¥ renlacappBEcoRsHnabiegista thetend paex B.ulhe end user 30 may send

20 the consumable 18 to be recycled to the provider 32. A schedule of bonuses or
discounts may be implemented to encourage end users 30 and channel partner
32b and distributors or service agents 32¢ to use the system. By virtue of using
the system, the end user 30 obtains a guaranteed supply of clean gas to his
equipment assemblies 14 with a minimized burden to the environment in view

25  of the fact that the consumables are returned to the manufacturer for recycling
or environmental processing of the consumable 18. Additionally, the providers
32 obtain knowledge of the use of the consumables 18 by their clients, thus
facilitating a more efficient stock control of the consumables.

Fig. 2 shows an input page of an example of the web portal 28 in

30  which the type of equipment may be selected.



20 feature, structure or characteristic described in connection with

the enbodinent is included in at |east one enbodinent of the present

invention. Thus, the appearances of the phrases "in one embodi ment”

or "in an enbodinent” in various places ﬁfroughout this specification
are not necessarily all referring to the same enbodi ment.

Furthernore, it is noted that 25 particular features, structures, or

characteristics of one or nore enbodi nents nay be conbined in an

sui tabl e manner t oFimdnshmovs anonpekpage di a1y cdenwie péthewsbdiortat

13 dains stem f or Iace nt of copsunabl e the
system (10fafhlerh Ty Soagk fite Byl pase ot 13y e ohEt Franel the
assenl i eSﬁfeéﬁtncyeefﬁ%&%bwa ﬁ?égﬁ?'ﬂ‘te(pl’éésdr@@f‘ﬂﬁe 395 8¢hd fanboPle
of a gas c mat ogr ap I 'quid 5chr omat 0gr aph, a spectroneter and
mass- spect sampler thatds newstuabd ethebiype of 16hingf, asondlmaibhesuhtithe p& |
18"), each consumable having a limted lifetinme and being used in
conmbi nat i ofEMPh a said equi pnent assenbly (14), the installed base

of consumabl es ( 18F L§ shojvg%én ngﬁﬁgé Iﬂg?ﬂ%%tgﬂ{ hgée? bEah je§g%né3t19 ?igﬁ‘é Web

recycl abl e; 10- a Sse€étrver erin e consuna

18", 18"), pbhel S8! YRE oSt pAES Llbvwg th@vérldai‘. apeseof( cdabuheibled thdtngre

varl ous data about the consumables (18, 18', 18") that are used in

conbi nat i onse/d by thaendneseai30ed vasteal(indjcager éeumpth@nﬁor@sefem g%agnple, a

(14); and nodul 24) for ca cuI t|n I c nt advic 26
Wt rospelt phpretoh i pigeyof thigai ity AR AR afCtnnbt oy
regi stgy edyh nisbhgegerver (20); a web portal (28) configured to give
an end user (30) or a pravider (32), such as a
manuf act ur er (32a)It wilthankelr that taodtipld Hadifieatdorss of thet warious pages of
20servi ce agent (32c). of the cq&eun&ble (18, 18, 18"), access to the
server the web portal 28 are possible.
Although illustrative embodiments of the present invention have
been described above, in part with reference to the accompanying drawings, it
15  is to be understood that the invention is not limited to these embodiments.
Variations to the disclosed embodiments can be understood and effected by
those skilled in the art in practicing the claimed invention, from a study of the
drawings, the disclosure, and the appended claims. Reference throughout this
specification to "one embodiment” or "an embodiment" means that a particular
20 feature, structure or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention.
Thus, the appearances of the phrases."in.one embodiment” or "in an
embodiment" in various places throughout this specification are not
necessarily all referring to the same embodiment. Furthermore, it is noted that
25  particular features, structures, or characteristics of one or more embodiments

may be combined in any suitable manner to form new, not explicitly described

embodiments.



(20), the web portal (28) being accessible via the internet (34);

the web portal (28) being configured for inputting at |east the
followng data: o data (36) identifying the end user (30); 250 a
serial number (38) of the consumable (18,518, 18") that is
registered in the server (20); 14 o a date of installation (40) of
the consumable (18, 18, 18") in the equi pnment assenbly (14); o a
type (42) of the equi pnment assenbly (14) in which the consunable (18,
18", 18") is installed; and - 5- the web portal (28) being configured
to output at |east the replacenent advb?e (26) that is associated
with the registered consumabl e (18, 18%2¥') of a said end user
(30). 2. The systemaccording to cIa|n11, wherei n the nodul e (24)
for calculating 10 the replacenent advice (26) is configured to

cal cul ate an adiisyabdme fornewsdgidgtrepla¢dinehoof tdheswonablespthhesyst8m (18,
18") and to |n§Iude t hat advi sable renewal date (44) in the

repl acemenit CARingES (26). 3. The system according to claim1l or

L 15 g s TRy B
precedi ng cl ai Nksseni§lgd (4% qwlﬁﬂﬁfgt atPRastbhy of é@astch@ém@ftogﬁ@ﬂlu dilngliid
5 chromatograph, a spectrometer and a mass-spectrometer;
—~ an installed base (16) of consumables (18, 18’, 18”), each consumable
having a limited lifetime and being used in combination with a said
equipment assenibly (14), the installed base of consumables (18, 18, 187)
including gas purifiers (18’) that are recyclable;
10 — a server (20) for registering the consumables (18, 18, 18”), the server
(20) including:
o a database (22) for storing various data about the consumables
(18, 18, 18”) that are used in combination with the installed base
(12) of equipment assemblies (14); and
15 o a module (24) for calculating a replacement advice (26) with
respect to the consumable (18, 18, 18”) that has been registered
in the server (20);
— a web portal (28) configured to give an end user (30) or a provider (32),
such as a manufacturer (32a), a channel partner (32b), a distributor or a
20 service agent (32c¢) of the consumablg (18, 18, 18"), access to the server
(20), the web portal (28) being accessible via the internet (34);
— the web portal (28) being configured for inputting at least the following
data:
o data (36) identifying the end user (30);
25 o a serial number (38) of the consumable (18, 18, 18”) that is
registered in the server (20);



20- a controller (46) that is connected to the internet (34), the
controller (46) being configured to collect a use indication val ue
(48) that is indicative of one of the follow ng paraneters: o the
anount of gas that has passed the consung, le (18, 18, 18"); and 250
t he duration gas has flown through the consunmable (18, 18, 18"); the
controller (46) being configured to input the use indication value
(48) into the server (20) via the internet (34); and the nodul e (24)
of the server (20)o bei dgtecohimistallasapn () wdéhe kensiwwabled(18ailBod 8Vainuhe
(48) in its calculation.of the re Iacigent advice (26). 15 5.The
syst em according to CABRIBHE 2s5ePUNY 4Ll ains 2 and 4, wherein the

modul e (24) is confi QLtggQ 49 %%@q?ﬁﬁm@ﬁt%gé’ér?g@z‘)842%2%0_??&%&9 (44)

that is dependent on t use I cation val ue e system
accordi ng to any onecaisurhebler@8ed8nd8dligiinstallaleardn t he web port al
(28) includes pages that are exclusively accessible for the praqvider

(32) armdl provi dble webparirl (@) Reing condigdred fa ogtput delepshthe seplacement

advices (26) relatin the varig registered. 185,
187) o & oai o eiuieRdzb ists Bh AR PSR RERT ERBuRE I 18 1
equi prent  assenRhest o dAN dhdegkdry38).sai d end user (30); a

repl acenment cycle of consumables of a said end user (30); and a

pur chase and/ or usage history of consunables (18, 18, 18") of a said

end user ( QO ) The system according to claim 1, wherein the module (24) for calculating

10  the replacement advice (26) is configured to calculate an advisable renewal
date (44) for the consumable (18, 18, 18”) and to include that advisable

renewal date (44) in the replacement advice (26).

3. The system according to claim 1 or 2, including:
15 — a servicing advice module (24") configured to provide a service

advice (26').

4, The system according to any one of the preceding claims, a said
equipment assembly (14) thereof including:

20 — a controller (46) that is connected to the internet (34), the controller (46)
being configured to collect a use indication value (48) that is indicative
of one of the following parameters:

o the amount of gas that has passed the consumable (18, 18, 18”);
and

25 o the duration gas has flown through the consumable (18, 18, 18”);
the controller (46) being configured to input the use indication value (48)
into the server (20) via the internet (34); and

the module (24) of the server (20) being configured include the use indication
value (48) in its calculation of the replacement advice (26).

30



15 7. The system according to any of the preceding clains, wherein the
web portal (28) includes pages that are exclusively accessible for
the end user (30) and provides data including at | east one of:
the replacement advices (26) relating tojghe various registered
20consumabl es (18, 18, 18") of the end user (30); a quality
certificate (52) of the consumabl es (18, 18', 18") used by the end
user (30); 8.The systentaccordln% to any_of the grecedlng cl ai s,

e

wher ei n t hé. webThs qﬁétetralacecz@)mg theleempaasion phelazme Zoaed ds Whiezeipothe
bot h end user row 3 hat rovi de, da

"hel udi ng. Biodult 190 R3S pRE ¢ R pbifee RRa VRIS AL dRET g mge i
know edge H@ﬁ@ndéﬁ)ontﬂeﬁuwtddﬁ@tléﬁ%m&@i&support (58) ; and an
on-line user forum (60). . The system according to any of the
precedi ng cl ai ns, wherein the vveb portal (28) |ncI udes pages t hat

are acc ssi.bl e @’F‘ at | east the end user of t ema that
provi d da@a i ndPEAVRETY ACFUMHIDH ?Hy&nﬁét T R PEECY egg ‘)%mtltfz

101 net udelLanetanias) SudhdoEifie il o IR LD #E%%@E e E‘?@tﬁ%@f
of the sys(aa)taarddpidvadesodzmai ehelwlihg dtrlehstdimgoft he service advice
(267) that i S dt?ﬁeeltenglgge(inggt advices (26) relating to the various registered
consumables (18, 18, 18”) of a said end user (30);
10 — the type equipment assembly or equipment assemblies (14) used by a
said end user (30); .
— areplacement cycle of consumables of a said end user (30); and
— a purchase and/or usage history of consumables (18, 18’, 18”) of a said
end user (30).
15
7. The system according to any of the preceding claims, wherein the web
portal (28) includes pages that are exclusively accessible for the end user (30)
and provides data including at least one of:
— the replacement advices (26) relating to the various registered
20 consumables (18, 18, 18"} of the end user (30);
— a quality certificate (52) of the consumables (18, 18, 18”) used by the

end user (30);

8. The system according to any of the preceding claims, wherein the web
25  portal (28) includes pages that are accessible to both end users (30) and
providers (32} and that provide data including at least one of:
- a training video (52);
- a manual (54);

- a knowledge base (56);



the service nodule (24'), wherein the service advice includes data
that is directed to the equi pnment assenbly (14) or parts of the

equi pnent assenbly (14). 15 11. The system according to any of the
preceding cl ains, wherein the web portalyd28) includes pages that are
accessible to the end user (30) and that 1s configured to inputting
data relating to the types of analyses that are perforned by the

equi pnent assenbly (14&. 20 12. A nethod for managi ng repl acenent of
consunabl es (18, 18'on-lige fechmirdpupnort{d®d and et ne, the net hod

i ncludi ng: providing_ a system ac ding to any of the preceding
cl ai ms; - %r{'p%%(ﬁnﬁgu%?&gg%% @/@L portal (28) at |east the

follow ng data: 250 data (36) identifying the end user (30); o0 a

serial number (38) of the consumable (18, 18, 18") that is

regi stered9i n t Thesgstean ac@d)ingptaadgaing thé premsdand ataims, (he)yeiof theheeb
consumabl e (18 ', A8") in the equi pnent. assenb|y 4):; 17 o

type (42) Bért@héﬁc}aﬁ%ﬁ@a@gééﬁ%ﬁ e horpssinicdn hichet td ) et £ pf the
18", 18") LSusl e ' VIW-¥ A=ted .

Feast the POLPRERRLRE: provide AYLPHIGH BN Aid o BRAARIE i sFhiem
regi stered(x®nsunmable (18, 18, 18") of a said 5end user (30). 13.

The method of claim 12, including that: the provider (32) sends,
triggered by the replacenent advice (26) or by an order fromthe end

?38; ; ( 222:1’ }ﬁa{ e@hg%sefg’&e% a%c?oi}%%rga 0I &t fe]a8st cllaq;n’ 3,1v§r'}'1%re]irqttge tv&be Egr%aféfg)
10 includes pages that are accessible to at least the end user (30) of the system
and that provide data including the service advice (26’) that is determined by
the service module (24}, wherein the service advice includes data that is

directed to the equipment assembly (14) or parts of the equipment assembly

(14).

15
11. The system according to any of the preceding claims, wherein the web
portal (28) includes pages that are accessible to the end user (30) and that is
configured to inputting data relating to the types of analyses that are
performed by the equipment assembly (14).

20

12. A method for managing replacement of consumables (18, 18, 18”) having
a limited lifetime, the method including:
— providing a system (10) according to any of the preceding claims;
— inputting via the web portal (28) at least the following data:
25 o data (36) identifying the end user (30);
o a serial number (38) of the consumable (18, 18, 18”) that is
registered in the server (20);
o a date of installation (40).of the consumable (18, 18, 18”) in the
equipment assembly (14);



the end user (30) sends the consumable (18, 18, 18") to be recycled
to the provider (32). 15

17

o atype (42) of the equipment assembly (14) in which the
consumable (18, 18, 18”) is installed;
— outputting via the web portal (28) at least the replacement advice (26)
that is associated with the registered consumable (18, 18, 18”) of a said

5 end user (30).

13. The method of claim 12, including that:
— the provider (32) sends, triggered by the replacement advice (26) or by
an order from the end user (30), a replacement consumable (18, 18, 18”)
10 to the end user (30); and that
— the end user (30) sends the cons‘umable (18, 18, 18”) to be recycled to
the provider (32).

15



