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Almost every element in the periodic table has an isotope with a non-zero nuclear spin.
This spin causes the nuclei to be magnetically active. Among magnetically active nuclei, NMR can
only be performed on isotopes whose natural abundance is high enough to be detected. Commonly
encountered magnetically active nuclei are 'H, "°C, "°F, *Na, and *'P. The most common is 'H,
which also possesses the largest magnetic moment, rendering it most advantageous for the

performance of NMR spectroscopy.
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(identical to the precession frequency, the Larmor frequency), corresponding to the energy emitted
or absorbed during a transition between the different alignments. When a strong magnetic field,
such as in the range of 0.1 - 2 Tesla (1 T =10,000 Gauss) is used, this resonance typically occurs in
the megahertz frequency range, corresponding to FM radio. Hence the radiation is known as Radio

Frequency (RF) radiation.
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equation governing this behavior as a function of the
time t after its displacenent is: MZ = M (1 - 2el) (4)
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Two factors contribute to the decay of transverse magnetization — (1) molecular interactions

(said to lead to a pure T, molecular effect), and (2) variations in B, (the applied static field), said to
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The use of NMR for techniques for check weighing samples on a production line encounters
a variety of difficulties, including but not limited to the presence of interfering species such as metal
particles either within the sample container or elsewhere in the system, effects of temperature on the
magnet or electronics, humidity in the sample or system, and mechanical instability of the

containers.
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fieldin a second dlrectlon in_the interrogation zone
useq {9rdetepring Bressricr\wheps £h 69 ARl hrePHe beinBiskeged vith tqclyiques it is
possHRER RickBm8 tRAveyght mdrev&h@ah@to@ fe Qd@f&ﬂtm t£iQ PFokagnd

nonitoring energy emtted by the sanple as the net

magneti sation of the sanple returns to its original

st afiR RALORPEEALHALs M ﬁéth&&atfoﬁlbrgﬁain Q%\'Sbﬂﬂgraﬂsport of mechanically
characteristic which is proportional Fo the energy

unstahlf pqnizdnertfhepugl the NMR itgspeationzetsduci ng mul tipl e

sanples into the interrogation zone sinultaneously;

appl ying a gradient nmagnetic field to the

i nt/e} PEgaterSR 1 BrYidaf ar e magustie repranee pebpd o5 Hsternyiping jahleast one
proﬂef%?ofﬁﬁlﬁﬁk@ﬁﬁﬁlbﬁﬁ 278 RpBaRBbS likd YsnirRindi f f er ent

specific frequencies; nonitoring energy emtted the

s ar?ﬁPlé@glarﬁfftH’éagH?thff@F@ﬁta fag<irestiongn @h@te@r@g@roatzmg%aweatmg a net
magBts Rt w@ug@%pmMéaM VHBENRE AfBEARh ZnWNi Ch 'S

proportional to the ener em ttéd corresponding

t hePRIyBEian altgmptingr megnetia gﬁ@, dhe yeqeah dgectigndn the interrogation zone for

tem]ﬁﬁ‘firﬂ* Qﬁhgﬁg tHe Q@t 8B RhFonlo? 1R @Qrﬁﬂ)lg ﬁcféat@@ %itfnh %Slnt%qugatlon zone; and
sanpl e onpari ng the out put sig

ch a@%%?a %qefgdseﬂéﬁtedthyeth% pEwief aschpog maigmﬁ@atm@f deerppmels returns to
its oW!gﬁ]gl slta‘té<§1d%ﬁ§at91§t RiolBe: fdnBMadHnelQASLONEC %Jhmhllﬁ%roporhonal to the

sanple to provide an indication of the correspondi hg
energy gpiiiedy of the sanples. 6 WD 2004/ 104601
Chﬂgg;gy§%p04/013705 An inprovenent is further provided
In a magnetic resonance nethod for determ ning at
| edrftodyeies pribiplesuypletintg thedniresatian gong isinjultarpobsly;
pr Q Ghbon &1@1@ "m @cfcehad & @nesﬁ{gﬂlogatfoﬁ RN hAkRRd ﬁ‘f@reﬂ positions
ani cal unst abl e container, conprising. apply
Wlthal th%kglﬁ@logﬁlomzenedirﬁ genstiveite §1@’fer§=m@e¢1ﬁ«o eduancaas;
| NGOG d £QiHed bt Id
nﬁ%?r o dt)? he %z{rfﬂ? S, IR theifAkdnt g&%%?%ﬁ %Bér%g an output

within a sa 'oca the interrogatio
signal having a characteristic which is proportlonal to the energy emitted corresponding thereto in

different frequency bands; and,
attributing the signals to specific positions and samples, and comparing the output signal
characteristics of the specific positions and samples with like data obtained from at least one similar

sample to provide an indication of the corresponding property of the samples.



applying an alternating magnetic field in a second
direction in the interrogation zone for tenporarily
web@ngodsgl t he net nagneti sation of the sanpl e PODESB®O4/013705
within the interrogation zone; and nonitoring energy
ariB BB TOUR SR bh A e R SRSt Phan Erpining
leastodhte Pedpefty gﬂ@lsan]iiﬁa/inrbgﬁlang: bapradiceion &hd, evheteincthe kgnple is contained in a
roportion the energy emtted; characterised by:

mec HYWE“W@&HQ%W?éWm§¥§%gI|ty to the container for
gl?ﬁ’a b o RE@e@hfitlaan ianfirey diegad tnarz dieerogatiShadond fdrycreating a net
can e

I.'nduced ckets to hold the
magpEi§eiEanTarhE 2 %‘B’P%ﬁ%@ﬁw lﬁg’r\’gﬁﬁfg‘? HGEU9P 4% hg and renovi ng
e 3PSty ing Ui AltBiElatingemApaeicadidle S a istcod ireadioh iim gqe hiefeirogation zone for

transport structure;. carr the co
tempé)qu,rgy chaag}flg Blﬁ IeY 1'9&gpﬁ1sg{c108£§ ﬁ-& ?r@ lg %g%tgc?dv%fn 1nterro ggﬂon zone; and
COnRYQYBFind@letoytemitted vy thé Sgnploomnt ths ﬂﬁmgmhisdlt@nb)é Ithsample returns to
transported through the inter on .zone; .feed
s oF GRS TGRS BN SUGIT VTS PR ST FORC JANG ‘DRSOl to the
enelgyymit@g er-di stance. BRI EF DESCRI PTI ON OF THE DRAW NGS
is a schematic view of a production line with
dm%ﬁﬁﬂ%#zbheck wei ghing station for checking that each
CONH AchHe mdbRmch Ngabillly RUBcontigeyir glodigens thadugh theligisrrdgagon zone.
desi red amount of product. Fig. 1 a diagrammtically
illustrates the formof a check weighing station
ac R4 Gart Be Bduced |b§7@>?®@dlhg/ PodkBi Gslhote fite doﬁtavdatsp bpt@anally 1nclud1ng

magnetic fjield gradi |s appl i ed over
placingt @y, @glgﬂné neABH egulchil%t €| ¢p1, rg@sr Wfroglgg | l‘yhcal transport structure;

ca 1|ng HtdoAthRss dNartdria rdiﬁbtha\lll? 16 B el 116 ) @i Rgasing b icomveyor belt to hold
lc illustrates égther check wei %? ng station. . .
the r:@rgamers &hile peias rtlé{‘ségrt%i]n Eh thenBEROBRICR O O (e containers
throﬁg}gthe Int@rolestiod 7Sk VeI Gy plt@iistiew of a production line
an NVR check m5|gh|ng station 7 WD 2004/104601
PCT/U82004/013705 Fig. if is a block diagram of
exci tati on andpRIKCHESCRIPTRYE CF THE DRAWIAIGSf or m part
of and control the check weighing station shown in
Fig. 1. Fig. 2 is a photograph of a conveyer |ine
| eagl N idt PsABMYR % @b prddlition 128 vﬁthanSMRechehawmg]gngﬁtatwn for
access port to the interrogati on zone far ont.ai ner
che@qin%ﬁ‘ﬁbp@él qoptainek RaSSINE HB5HE ﬁ}e weighing stafjon has he tSiréd amount of
proflcpSS-sectional bottom plan V|em10f the NMR probe
contai ning conpartnent (or enclosure) with the
conveyor belt return outside the probe. Fig. 3Bis a

cr oﬁg %&Eér%ﬁ!aﬁoﬁllﬁ ﬁlu@&a@éé&hé QﬁdethV\bl*@ék ﬁvﬂghlhﬁfaaﬁdrﬂhfordmg to an
cont al ni ng artnent W th convey

altemﬁ@rmmh@élmemla u‘@whtaﬁ%agpﬁwéw}do%%él?%ﬁ aEP}%Fg OVﬁ i aa m"%‘é’gﬁfé"“a?‘me
pl an view of the conveyor belt with in-feed and

internmedi ate wheels to P ace , L. .
Fig. 1b diagrammatically illustrates an alternative check weighing station.

Fig. 1c illustrates a further check weighing station.
Fig. 1d illustrates another check weighing station.

Fig. le is a schematic plan view of a production line with an NMR check weighing station



vials of sanple onto and renove vials of sanple from
the belt. Fig. 4Ais a cross-sectional bottom pl an
wo2@w1ofe0t he NVR probe contai ni ng conpart ment PEI/UR200H€13705
conveyor belt return outside the probe. Fig. 4B is a
cross sectional side elevation view of the NNR;P r obe d
cofiigailfisrryblogpiagrmentcxcilfiioh aph BIOEEHPE FIsPUqpigstthat form. part of an
contfE Bl 00 Uaor gk BB NI00AL T on zone wi Lh wheel s
or counter-ffexing the conveyor belt to elimnate
belt speed fluctuations. Fig 5Ais a side elevation
vi ?&éﬂgﬁs 3 FhORYEYRbf Q%Bﬁveg&‘llgﬂe NéhdfhgWtb ah NMIRWREWR within an enclosure
ric -spacers yneri c_pins, .engaging a
havmh‘ dnvegoass parito @hmnm@@mowmlﬁ fqrucmtﬁl@erﬁ of wpfeg for fiiasusmirat
of the belt. Fig 5B is a transverse cross sectiona
view of the conveyer belt and its under gujde show n
a VigBAhiekdresprsectienabbotfom ppy viey ofthe, NV, aiohs F@twl%%vc%?lpamem
(or eﬁclgs% y%Xt?Eche%H ENRRYINRY BRide Biefd. wheel using
pace ct vial positioning. Fig. 7Ais a
schenatlc view of a conveyor belt engaging an in-feed
%?é ﬁB Fig croszsebﬁ)ngll s?dede@evgﬂuﬁlvﬁéw ‘Bf‘th\é INR Qfob@ cERAMRY @bmpartment
I ol di ng a anpu bet ween polyneric "spacers held
w1thb1ye qwommequlf@xmdmg théwgbéxe AICTEPSAMINAENDr et urn wheel
Wth timng holes for the pins of the belt. 8 WD
2004/ 104601 PCT/ US2004/ 013705 Fig. 7Cis a transverse
cr &és 3€de vinbamaiew phthe spnvenE telityiarfeadeand niprgeriple wheels to place
held in the belt.
VlalSFa}%B%ggﬂtB a%e%ﬁge@é{l%?%?lg%@rggmgykgtnv eyor belt,
engaglng an in-feed wheel, using spacers for exact
an&?}g %Apgg &rbd! @écggné? Shies Elaﬁ] QRkSof0he WL@%BE C&Rﬁﬁﬁ% fompartment
e guard to prevent the anpules fromfalTing
withabe confeyohlgelioraiimi aatsidefhaprol®B i s a si de el evation view

of a conveyor belt hol ding an anpule bet ween pol yneric

spacers hel d by pol ynmeric pins, a drive or
r etfig. #Bvih e etosswicetione] sidagjevatiorewew @f 8153\3\4§|Pﬁ§)e §pntaippg compartment

w1thbtﬁe %{on@%% ﬁ%@&%nﬁmg Wrofphdfrd 1n%{¥9é’elt1%n 99&' vh‘rtﬂ%e@g f&%ﬁ‘ﬁ@rnﬂexmg the
nt “spacers wth a side guard
commravbemo ttlimanam’mhl speedffluointianb.l i ng out of the car rier.
Fig. 9Ais a schematic view of a conveyor belt,
engagi ng an i n-feed wheel, using pins spacers for
exdig SAysr'ci sidrecl protint Yiewmphycdoaesne belt rddinga il ketiy e eplymeric spacers
M SV timinD BolRY fol BEBhs of the belt.
el Py BrRiGR AEbchih DI EM BBy B8 SR of e be
el evati on view of a conveyor belt holdlng a syrlnge
e lofnR ¥orRRY Y TR hifdl {RI Rder guide sh
IWE%Q 1sp &%We?ée%ros??e%ﬁﬁa?wgﬁ of Wlot hif T ng lhO e@g g]ylo ? showing
awﬂhddmlmsbdf the belt and spacers for exact syringe
posi ti oni ng between necks of adjacent spacers with a
si de
Fig. 6 is a schematic view of a conveyor belt engaging an in-feed wheel using spacers for

exact vial positioning.

Fig. 7A is a schematic view of a conveyor belt engaging an in-feed wheel.

Fig. 7B is a side elevation view of a conveyor belt holding a ampule between polymeric
spacers held by polymeric pins, engaging a drive or return wheel with timing holes for the pins of

the belt.



guard to prevent the syringes fromfalling out of the
carrier. Fig. 10Ais a cross-sectional bottom plan

wo2@w1ofe0t he NVR probe contai ni ng conpart ment PEI/UR200H€13705
conveyor belt return outside the probe. Fig. 1OB is a
cross sectional side elevatlon v% w of th

conbidi i gk BBmyEre HEMeeoHPHH DR S GBS A o Whcer belt uide
ﬂm@%&%ﬁdﬁﬁﬂehaagumbbahe i nterrogation zone carrying
contai ners or packages (such as cassettes) of
mul tiple syringes. Fig. 10Cis a schematic view of a

si dpeyAlisiaRcicafec diR6 of bJEorvaﬁﬁi belf, efRgHetah @sfeod whtdl tublﬁg €pacers for

es onto the belt. 11 is a graph show n
exaﬁo@mugf‘s BOSTTHIE PefReE IRy ﬁ?@dl?cé?taﬁp’r‘ Regrfef %e%tl?fg o tRgevent the
am dle@@rohﬁfalhﬁ% @&%tdf%%a@i%r Ti. 9 WO 2004/104601
PCT/ US2004/ 013705 DETAI LED DESCRI PTI ON The present
nmet hods relate to check weighing nmaterial contained in

a Ccppt g RO siddlbveRoh SiewRTRSdoRekyaH 15811:910&1 0ME Ul OBetween polymeric
i ne, by nuclear nmagnetic yesonance t echnj

Spagess by ggggtﬁfﬂlcepm% KRERING S dé]ﬁfb ﬁ]grep.gn v %eé v&B‘S]; tioppe ixcﬂgsef%'r the pins of

the BBIRLAB GRS @@' eiaét rb?rﬂ)ﬁferﬁbsﬁl&ﬁné BawsRNhdcRy bNGljRBE spacers with a side
regul at’i on ampunt of drug in a seal ed gl ass

guaif talpredﬁﬂt ﬂ}?gm?PiuleF frﬁlﬁ falippgeo PUﬁe f@ight can be as smal |
as a fraction of a gram and is required to be
hed with an accuracy of a few per cent aor better,
g YA dt aviehegmiingive e apnvgyoo{nb,fltaﬁngaglfl&ta% wpfecd gifigpla using pins
spa(‘!@é BPhLNBSyR e p%@l’ﬁgtﬂﬁig bdeRENEREKs @Al jdcknt shBeRYitd AsiddBiard to prevent
required accuracy, IS necessary to renove the vials
the pyripgest frran BHBE9Et ‘?fél?P qa?f??é and to wei gh them on
preci sion bal ances both before and after filling in
order to take into account the weight of the . ,
configi s 2 Bde slevatiopyiey plsa eouyerar helb Aeldipg @ WHnge between polymeric
spaéé%@ﬁéld Npél &Jﬂ,epler QEALAGHn o GaRivDBr fefsh RMleel WithdRMh@holeNSr the pins of

from expec val ues are detected, a |large batch of

the @pléamtﬁpaeeaﬁ f%ee%%eﬂ@ﬁlﬁ?@nﬁ REWBnOIk P adiacent spacers with a side
guat 8 REdvEdi et syA§geE REmMhIRhg 4 8f thbEarM&! ghed both before

and after filling, the weighing nust be performed in

an aseptic environnent between filling and sealing. An

NVRri@ PRAL i‘%‘ta%%sg QLcticl 85t bBEY viehor MRSSMR! prabeS@iRlng, compartment

general ly may conprise neans for generatlng a static
Wﬂhﬁ@ﬁ@ﬁﬂ@“bﬂéﬁﬁﬂﬂﬁmﬁd?@Pﬁﬂhﬁlrectlon in the sanpl e;

means for applying an alternating excitation nagnetic

field in a second different direction in the sanple;

meakie. ¥0Bris 8 ev9sy seeticnalksidpelevaigmrieoise NMR mrabggostaining compartment
with BRPQARE of Belt Q)&erﬁﬁh%' ‘&n%h}g}f)fhe BERGhtcm Ldme! C‘erﬁﬁg cf)ﬁ’cﬁmers o packages

outputtirng a si dependence t hereon;
(sudhcrs cesertisalrol pgyltt Y§n@ﬁal out put by said senS|ng neans

Wth stored calibration data to provide an indication

of the mass of the sanple. Such an apparatus can be '

usebig. B isi neshpmatie yievo @l e sideivirdiipréeefl japd outrfeed gfcassettes of multiple
ﬁmH%%%hQQmﬂmﬂon contacting neasure of the mass of the

ntents of a container independently of the
contai ner mass, if the container is made of a materi al

whi Filg. ilsis a graph showing a polarisation curve comparing relative magnetization to time in

fractions of T'1.



not responsive to NVR, and is useful for determning
the mass of small quantities of sanple such as
wa a00plhiesownei ghi ng between 0.1 grans and 10 gr ap&T/uki10041013705
may be contained in glass containers of 20 grans or
nore, providing an indication of mass and not wei ght
of the sanple. The apparatus can be used to neasure
the contents of a cont @ERULEY DESCRIFIONIE cont ai ner
with the predeterm ned anpbunt of sanple; transporting
each of the filled containers to a weighing station;
vei g figsehiiBetiadikRievib tchicR vdghihgOhatbriie coihed Mes Sontainer, which is

seal j ng the sanpl.e thin the contai ner .
pesiiey Blons iy Pary Bb e he etk erealr sienis, (PR (rsgniques.  As one
exaRbROEHE Weigkidg aru@emby_ 113 psaﬂi@deathstlhuL@trﬁfor picedetinring Ardegulation

oleranc The wei ghi ng of. t he cl ude
of the HaguRf P d’%igéli %\P‘?agelar%%ﬁ&ﬂ éf’“f“f:’ Egu ﬁfhe e ‘?’%ght can be as small as 2
frao@ibﬁ ecd gﬁﬂl hridl i@ mequﬁecemmwaigm@ with A€ afdfacg bLATdWGer@eMek better, in a
vial gﬁtlzatlon within s ocated ' [
|

m%tﬁln t he .
HedgReaf SRS Sha raty g” % P B sesendy| CeMRRqRAlly, to obtain the
requifRgRAeduk 2y fit B |ngcelssﬁr3ato$&ﬁ@@ hediiflf £6:@ fitte protiueEt li@rnd B Wélgh them on

i.nterrogation z ne f orar|I changi ng the )
presigig GtEa PO U5FOTS ﬁdﬂﬁng ot ‘A Fh sttt the weight of the
contaﬂie?lrlB&G@JeltlﬁﬁlsZ’cﬂ%meﬁﬁf’eS by aaraetﬁcawgeﬁvegr&cglgz cfa)ii bt;i gaétfd If deviations
sanpl e as_t he net gneti zatjo
fropEOSs OBUFDTS OO, h@eéa}?% 198 preidig o B aptpd betore the problem is
ideritie@ N&Y tiRt BA1emaN CheOwtiphHdt Hoty béfoﬁe' il frdr HIGEH eRE 8BRAIng must be
t hereon; and conpari %#the si gn Qut put by the

PerigBpRs Ip gt SRHS SHVERTRSR bV ern ey %fakmﬁ ch reiates the
mass of at |east one simlar sanple of known nmass to

t he correspondlng si gnal output by the senS|ng step
t o ApMYR paiafs forfigieEaining thegpast pe! HRBYS egpers Wénaawmpéwe means for

gen¥halidd N8R Qﬁhgﬁ&ﬁtf@lﬂﬁ fa-firdt Qir@fiehh Il tRsabr 1 RRAd¥EeEpbIyG2la8 alternating
such an apparatus and_nethod can be used in a variety,

exciggtion élmgpq:tgafiq %H’Sa s¢caed éléﬁerﬁtat Hrsetionoin the pAmpRle megns for sensing energy

emﬁ&ﬁ'ﬂf%ﬂe%ﬁn&p]@Qﬁ frelpBsse tb REUSEkHiSh nfab@Mk GRIBandOfoP b@PitER a signal in
es and food products, It can neasure high val ue

depﬁ?déaqﬁéweqnh ademaaa@ S SampIINg ghecsisnal HRIE &Y Soid SEnsing megpgywith stored

cahaaﬂorb@aw@ bl ﬂﬁh&l’:a[ﬁoﬁ ef i %agaa&haian@mlﬁﬁ ah Bfaradfs@an be used
in solid form owder form in quid formand in

on-kegn £ arqﬁlycté&llmadyle G Wavlﬁ%ﬁn?m@naetﬁng peagure pf i giges of the contents
of ap&hﬁairf%ﬁm@é eﬁddﬁﬁ? @Fﬁfe'c@ﬁ’calhérﬂﬁass whine r&oﬁtalhérﬁs HaBS 8F ¥ ndeSal which is
J) . _Included is a wei ghing station
not sespcnaltve F%Nlﬁ%%ddé aseml o detganining theygeasy o sl iamitiss oftspraple such as
sandplek bR géyeﬁve&lﬂ L] grﬁﬁssédtlb%'fa?ﬁshﬂﬁ%ﬁl&y %%n@mﬁe@] i %Iass containers of
station 5 that renpves those vials fromthe |ine that
20 grempertmeigpEOVidiRg ansipdisation efinass pesd it wesht ofdhesarrglet o neet
product specifications. The vials 1 are transported to

t heTy el ahiub GarSbAbde@ o ﬁleisﬁmh@céﬂténksl &% EAREheP By 'fﬂl[h%' the/ container
seallg station (not shown) g% a conveyor_ be
€ llii

|t
witlyfie predeigamipetorresish plegnpip trﬁép Hch of fsvidled |C?Pt%1m§s jo a weighing
statfoh! \ﬁﬁéﬁlgg:‘lthg Al Qﬂtﬁfﬂ%aﬁ‘%ﬂtﬁboﬁ{am%ﬂt &hi%he %ﬁb‘f@%ﬁlﬁm the container;
ee S he V\BI |ng station uses N t echni ques to
and jeieetingi ang cpmfanmaénc@f dor v cenpteiy thespipgrteamiied lmeueafisagple within a
recielﬂe?mglleélﬁﬁeré’dc@l '"{"hél-wefgﬁné BOSE sadhd ﬂn@lgdés %eﬁé?ﬁm% Ralstafik klagnetic field in
appreci at e, g ass v al are useful he cont ai ner,
a fitsb disgelien irhayiniggoprsion @pn,eefoa CrShtigaA not ﬁagnqﬁz@tm ikt p sepple located
w1t1‘ﬁ41 ttﬁ% hffo it Q&rﬁngﬂ; yingh BGISS 8f al!e{:ha{nlfg ma OHelEAt, seldA® different

i ght ng Station nprises a Eernanen magnet 13, an
dlrepépbncl@ the interrogation zone for temporarily changing the net magnetization of the sample

located within the interrogation zone; sensing energy emitted by the sample as the net magnetization

10



15 and a conputer control system 17. The nmagnet 13 is
creates a honogeneous direct current (DC) or static
wora@agodeel field in the x direction across the PONUS004/013705

belt 7 The sanple in the glass vial- contains nucl ei
nmonent , 1H nucl ei

0SSEeSS .a net |
or W ShgRarRORSReS B TANELE MRIENL , €0 ILELS s

corppariag ltHets1@ﬁl d&dmalt it Rhsitd1Gep@h €dlibration AME twb¥MRelates the mass of at
t|c ﬂg%net c field strenqth IS such

e SR PIor Tl R ofortomRong bR og oy fh sensing stp, o
provieihe idi@doesttye haygethekarhhewrhig6idhebmaingt i C spectrum
Applying an alternating current (AC) magnetic field
to the sanple at the sanple's Larnor frequency and

or i Bnddditied t® phd’ﬁﬁl@@ﬁﬁdalsﬁ Suchhi@ aphaadthCandBERERSd GanfUeBlsdl in a variety of
ethﬁ)é lesnet rmgnet|zat|0nt0 rotate

appgﬁ%ﬁ{ls nﬁciudls&g tljmuited; tQ) epsmetics,i gerfu%ym usgipl tchemicals, biological
santhies @ad oo p@(fduEtEleIt&fa@?deﬁsufré 150 Valﬂxé"'%%mic% \mp@ﬁ}o@? Bdmpling can reduce
hi s ga%h etic field |sﬁ$enerated y applying a
Waski$Pr 08 ST g RECETRIRRBE Mg of sammies thas pre i) splidfaan, impeyrdsr form, in
lique form buiad in@hs Bfmtdhenn@mbiRgsehtest | on can be varied by
varyi ng the anount of energy delivered to the RF coi
15. In this exenplified enbodi nent, an excitation
fi e]F1§ 1 BiatwsCaptsish & Ofroftial 1ifd) Wh%htlﬁ% 149 afla?sxf: Wi of 36 sample.

. After the_90 pul se _has bheen a ie
Inclgie%is 8 Welghmesiating & ﬂila§ 13 preyided "111&11%" G- veelpg_}nmach of the filled vials that

pas2Bethidd46dhd B@jédt—'&%ﬁ)&ﬂf EhhBréravesSRRE YMis th% Gk ko B HSP have the
ich it will relax back to it

e, fro
Suf%&fﬂ‘f At Eﬂ& G t0 meeti Rroqus| speeificatiopy. o thy blﬁ]ﬁgln@ﬁf@nspol’fed to the
weighed gitioat3 k&g alflidiend 5RRHARCKaINS) QM dnt Gt shgvbﬁ') by 4 conyeyor belt 7

neti c component of which induces current
whigh i fil%ese’efﬁg%ps&%% D1 % CRRYEs B hend eirecuen Hhacsici tinh action of rotating
con@yoinghealsher Thhiveghing kBGon WRRIR t@%hnﬂjﬁl&nt@ tdllet@nﬁm%@ friisd &F the drug

d hence the number of nplecul e n
Samgfiﬁﬁfc‘@np&?ﬁ of e et Vel Isi Amiloei Sl émibp a5t aopsesibe, lass vils are

usemm&nhﬁ ®hta@ef) be@bisesHEt ®Mol five \M@igﬁeﬁ tl?a‘t’ FH?%‘: ﬁﬁerfelﬂéewlqt? K measurement
npl.itude of the signal received fromthe unknown

procggn.dp gus W]qulnthﬁlé tlgfe\g%glg%ftgttog&é;og@ngﬁs $ipgraanentrpagaétiddan RF coil
15 ahd @%tﬂp&éﬂcbﬁiﬁﬁiﬁj’s% BAMYeanaphdtn 3 & kogwn Ha’h%%er&?[ dl}]rect current (DC)

%3 to determ ne the mass (or weight
or S@%\‘n%’la cHeiirg é@’t"e@:}mmﬁ’eac&%@}? coRvcy 9T el 7s tHicisempl® imthe glass vial
contlifis afdi@ WiAcHIERR Hads6ss %Wagx&ﬁ‘&ﬁ‘*ﬂo%@ntsé gnad Swak; (?kftgn%}'. ks magnetic
Larnpr frequenci es needed to be ablé to exc
““mﬁPFggP@ﬁ? - is@gesulh of Yo spimpidhemuclsii n sanples. If the
conmput er control system 17 can store calibration data
for each of the different sanples, then the check
weilyFoHg R ey Figms. s e bregeiicd! aidstiaeste Frmefobetbe Pasr frequency

f 10f savdbld QU the 3RMb SRMSLY JarlgD &f MRS r he
0 di ?a}[rgirl ent @ZHR respo%S| v}ne enltgerrent S. érﬁ)%géegfrca ?acgltﬁl of Applying an
altergpting (HIBRYi t mpgnetie disldi ethej samplst & the wamﬂes dfagnemGequency and

oriedt@edbrthogdnaf to tRe @At@%gn&ic%l’damlpéau%enﬁe B 'IECS' r%ﬂn gnetization to rotate
conponent s of the conputer contro ey h
aboub sy Fasfetic figld's axis ey frogythe difgcs ﬁhs etgtuaﬂdé ri[nehJs Bmhodlment

this h@E%i6 &bldad gér@fatéﬁ%"ﬁfﬂyﬁ@ga E(H‘%S&)ﬂ@l‘ﬁ? Q\ZC §1¥'§é§11.e B 49 Rtfhc%ll 15. The

RF. coil 15 he connection ter
angle g FRiHem Al fée n?t RAGIRYEatioR e e pBied b Varymgghiaamcgsheﬁ@txgy delivered
to theRramdina power anplifier 27 which are operable to
generate and anplify respectively the excitation
si gnal
In this exemplified embodiment, an excitation field that causes a 90° rotation is used to

excite the sample. After the 90° pulse has been applied to the sample, the sample is left in a high-
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which is applied to the RF coil 15. The connecti on
termnal 21 is also connectable, through the swtch
w@3go4tiet6an recei vi ng anplifier 31 which anplifiBST/UR®04/013705
S|gnal received fromthe sanple under test. This
naI s then filtered b the filter 33 t
ot g i GRBRVECy il bagh & et S ohs it reaes,

cle@mafietie chb@y raeled Lathos lﬁ@@.&lncy § E8WBd, Qﬁ@‘fr@t@ﬁ&? ctoﬁltpﬁl'ﬂant of which
In | W an

ol A LS N0k Tt O s,

nungibﬂ ef r&ﬁ@étlcz?ﬁomaihﬁml the safiplnal henet Bétnub¥%er drendBouRS 1rﬁ§e ba‘%nple The
the filter 37 to renmove the unwant ed

n %%%tered
r“%ﬁ‘(ﬁpi} ig theg ﬁf’gt"@dt ByORpEe PPl Sistemrid, phich eqomganes the peak
am;ﬂit@i&aif thé sipihe RecdRBY Gomedle LAkBWA BRPEEHRP AL R thght‘h@é of a signal
g}ﬁ# ﬁﬁg@ A D converter 39 and is then passed
feCf‘tlYF o Hey, §mRle Withe KIMENMBY (h@ciatn d%mqeoqhe mass (or
welglhtﬁ es thé?saﬁlﬁﬁ whg thdhal. W&@&l@%@ﬁlﬁ% st@ﬁorPQGﬁary%esaﬁé"% generate and
er at 1§%Bthe Si generator 25 and the switch

reccyie Sigpgs a vepgichairdestie ba pide toxoiterifiprentt MR responsive

elerhdi®s ﬁlsgllﬂﬁlles gHEMEBY &in@ij'ute?- 209N @}Vsﬂiﬁﬁ &ﬁest&'é Qéﬁb@é’moﬁ Qata for each of the
e filled vial is at the desired

sl e e S'iﬂfé‘?“g‘ﬁ?‘ﬂ‘é bg fl¢ eofpicgminpiiee mass of various
samifles 1R 16 BBADE giths HOWE diMRent KPR ¥éRhsive cldnden@tt t he

correct location froma signal received fromthe
posi tion sensor electronics 47 which is. connected,
t NrTHeObe @ BB BC brieQMboBii¥hi@ldedBbed B RRiIRH LfkenPOR) fﬁgoff a block
sensqQr. 50 noynted in the check weighing station 3.
diagegn of e pgneipal epigponents R B¢ compuigy @@gokﬁyaqemﬂ?pﬁgeesmb«ydlment The
conﬁ*&l%yﬂ@ﬁ b6BhrisBOS bdnh&iod %ﬁ%ﬁ’lﬁl 2156y c@méanE theRBAMRI §?stén§ to the RF coil
oken. This is detected t he position sensor
hs SPRRsS s termingl 3l ds, cqnﬁeqtq}gq] threuehaiteh 2o a signal generator 25 and a
powdt SHAIETED 0@ S8Rt #d opBATEH QRetii a%d'a%ﬁ%@ﬂegta\/gw e ER&tation signal

eed of the conveyor belt 7 12 WO 2
Whl%b‘?/ pRB0R/ e BY 981l ylé p?]éﬁl?%%ﬁl@?/ termaak dh ‘lﬁe%l@r connectable, through the

swit6o 4,110 lal Bei@dy) amfifiRr B1 %féﬁ ra%ﬁﬁ@socﬁe dehen é'@e{\]f@ﬁ ﬁ{)@eche sample under
i catron of ur st

propriate timng for ﬁp
test. o Pt A e@nﬁ“@@?ﬁob.‘/sﬁh@ 4531 feregiognapisgermenoaenss and then

passéd tAhe k8| wherdhe tRO9E1 Slkdal llse&vs}nncokpe@te@rtcy afnte echate frequency
mag netic resonance w | | appreci ate, It takes a fnn

(IF) by PO PIRS 1 pithan BT ioie niag EE Y g@maéq@ytthﬁeslmabgqn@rator 25. The IF

signfll (ﬁl'bpﬁilt g¢ ﬂﬁrrﬁ‘&@fd?ﬁhy tHeH %lt@?é@ B knel et 8% tJ ﬁﬁlo(}@ the unwanted components
gneti sation nple to develop along the
geﬂﬁ}@t%ﬁ P dltej myprer 13# %eﬁl@s@éu ¥ éﬂgnéhlssth@hww@@dapﬁ@l 4 eqfresponding digital

signil9 HRFA/S ohveler 38N Berl RSseHRABE LG HrbRE PR fully
gndg?;eloped the% t he st?é%d?h of the@%?gngf gener at ed
by the sanple w |l not be at its maxi mum The net

rmgﬁeiﬁo@vﬁt the 3&9169 higgitrd1 hl?ne§ upepatds Qe hﬁ@oﬂ’rgc,%kgol‘ ant controls the

gnal uced a sanmple varies Wt
Operétf"é‘t ¢fcth ﬁﬁ’@ﬁ%tg%emme% andrthe swéelyR3.udheaticroproesssor i4d rmay operate to

ensutd KBt HERRAM ThRAD: 39 EeneBRIPEexbR] ti%g s%ﬁac’lfﬁlgenqgéjflflghewal 1 is at the

strength of the static nmagnetic
desirgd {nsptiqniyathin the ghack weighing statian %.t’lihe nhergpre¢dseor # hajvsawieen the vial 1

is attthe cdryRelorftion 3R & sihdiGheetvid RO G tp@#% Sen&? %lectr?mcs 47 which is

rel axation tinme can be determ ned
connggfehthiaeghvicnpectiprtenpiadl foto anheptied peeitior sdpeirtS0 Zpounted | in the check

welg@h%g A REfgﬁmg% Figlw Yileh oglasg foich Ii]?)a%@stgkﬁgt% é‘t ﬁagposl?%n sensor

irection which 1s required to ensur
50, aglight §era 52 BdrefsasTibs & de@ctgehjeﬂamdumysmm chahplie 47nwﬂach in turn

signd1€ 8- microprocessor 41. Based on this information and the speed of the conveyor belt 7
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In one enbodi nent, a capacitor (not shown) is
connected across the ends of the RF coil 15 so that
w0 poosgog60med to the Larnor frequency of the sap@l/Es20041&13705
Larmor frequency of an MR responsive el enent such as
hydrogen is cal cul ated by nul tiplyi ng the stati
(proviegirist the caxgeyrn gretoller 51t g? g Rt PhagigrmETee the aPPfOP“ate timing for
the & gﬁcgg&%[}‘%ﬁé w&lfsft aF ;&Euétfah C&Pe%t sliarmar tHeWpneleh@htorysicogangly.
he gyronagnetic ratio for other
MR responsi ve eI errents can be found in CRC Handbook of

Ch%'y tﬁ&s}% Yicifred Hly‘[ﬁé of ﬂ“ S hRethatt WiRephtesite, it Pikes al ﬁﬁte period of

ar mor trequency R responsi ve el enent. such
tlmemﬁdrrtbg cmmrile e Bulstatio ACI8 genpunied 1 ¢ FgEHeh b5 Sy die net magnetisation of

the %&%ﬁetg d%v% E’l?lg%'ﬁlte'}@ df‘récﬁlng If ﬁlte re@B8kibn %151 R€ applied to the RF coil 15

omagnetic for the elenent (which for hydrogen
beforesthel@adigtitvion Tas<lilly) devatpred, t@c;nr borbiERe oétheaitgpé gepatet We?le sample
el ements can be found in CRC Handbook of
will g&ggl?sgg&né%hysi cs, published by CRC Press Inc. The
tuning of the RF coil 15 in this way makes the system
| e, E}S'__\;% &tehgllngn %1&1 fﬁh@ﬁ’ﬂé QW@F ﬂh@ résﬁlttﬁﬁ fieh2 PERIUOId ByOa sample
ot her s fromnuclel wWth feren
varleg;ywdnagln dh |ﬂuf: statici magnetith Geld.x Ehet latlglﬁlﬁméhﬁaé?ﬂonf tigeudppgnds upon the
sampls %9 H?Eﬂst%n? (ﬁg g‘t&h%tﬁé?thg gtgrcf ﬁggﬁl%tl@ﬁelg Ofef8RO NS A Ghe strength of the

ection. This ex0|tat|on
statmmgageett]ccﬁeﬂcﬁ ehdl theatype of sdmeple @/&nchrfg@ﬁ@gﬂgséqd, the whaxptipa time can be

dete 1@& e1‘111s m%’cﬁﬁa\f& loibihé Gih Qﬁeesp(géd B @feSavaPBElt t7hetermines the
f nor requency. When the éxcitation
mlnmumr length pthe eapnee tB it -ditestiFwhieh is ragsiired ieenpitie fhat asilajge a signal
e pack to their equilibrium
asm”m kl %%ﬂ%mdﬁﬁ%k%ﬁggfé %%E?gy at the Larnor frequency
as they do so. This induces a signal in the RF coi

15 1%' b 11‘?&?% ?ﬁgrglc@}{t sﬂ{)]\gn it §orﬁlgc§&f‘£ctrc%§ biRtens §AtRERF coil 15

IS Tre erre 0 as ansverse relaxation tine. This
so thepie mdsmerh om thehlersanfbqietnyi ofgthe semplg afhy krsmonfrequepgy of an MR

resp%@ay;eb%‘fga 4%%& %&i B}Eﬂ% %a WHMQd%g%liﬁﬂygﬁﬁg il}1els‘{aalc énagnet S DC magnetic

field stebugth dhy Shegpyadmigsetitraiia Hr fhexdlemeni @ﬂmhtﬂoyhsalmg@n ig 4757 MHz/Tesla)
Thegé/%ntla%%elt:t{)cnraﬁg rfgreﬁlhersl{/lﬁp%spoﬁglf eéleég’gﬁ arpgé Bunk N C:RCQ R@hdbook of

O zero S|gna
Chetniay o @hisine néahseﬁdcm. QR BrebyInchdhe ammc@ requatey eben JR responsive
elengeg pll% tés%g (g&u elgn ?%mﬁzﬁ&p % r&ﬁtlnrﬁﬂgggﬁé &aﬁ@)% e‘f”s BA Iﬁa%ﬁetlc field
stretgtlc by mecgyesmgnem]rammfmr t}@re@meh‘e(mkfoshlgh%en ig é&/iﬂ MHz/Tesla). The
r:
ol P T DB GO i SR i
& Pmﬁslcsppmexmaby @@lc,yPreda dnoniTie opngod $EATF walnl Sdethis wibheaken ge system
less(a§¥sec%1?] gﬁ Ire\g/leec%rlonovr%éc %te{%%klngedorgt{?eoﬂ]g%% g gnllé tfroh%cﬁ:h AR different
gyrc&ﬁﬁgﬁehcnmtos The mm:ttlopr@mems Bowing ﬂh@xghctbanFesml Hi sgenerates a
eak..si r 0
cor@@g{]@% %Eg]%ﬁtlfn 624 1n\gg1r¢r£z ceh%%b&g a% &cﬁiz?ltoﬁ %&éhcgggd RYuses the net
magdefdiideofithe sangleciat thoniabfl tbrretamsprocfesst hlgoug M@Xls at the Larmor
curre e|n tested. .l n thi t
e e taaon Qg R SRR EERLLS S Bl oo sl
beghappeles baxk to ItlfeﬁIGsrqellhbruhm pusitiomassting R engrea ag diei lapmen Muency as

theyé? ut ! gl'%'sﬂgcﬁ)é%oa? i}énggl %'Il qgl#%oﬂ B8 &ﬁ&t d1§ Qeeh ?o ge%%%hdq{é(éhé@ctenshc time

is r¥ekddhé &d the@fansverse relaxation time. This depends upon the sample being tested and not on

the static field strength.

13



data is a function which relates the peak anplitude of
the MR signal received fromthe sanple under test to

wo be4tresssl of the sanple. As described in the PCT/US2004/013705
enbodi nents above, the RF probe nonitors the energy

emtted by the  sanpl t he net nmagneti.sation of, the
Sanbt ShorB ek PRt G MO SR By A PR gt ater th
excl@sﬁi@n cﬁ'?eﬂ%téﬁseﬁteﬂﬁfhféld b&ﬂﬁth&élgﬁﬁﬂecﬁb%\td) Ago. aI‘he peak amphtude of the signal
characteristic that progﬂ%tlona

incigg BT 6 H SR G (M PIOp ATl e B e magneto moments

in t6ORMpR! C%Ns%&&mw 86 @iy efbdditenRRhdmBehrédst Rt 1 Siod@k thebeak signal
1egrocessor npares the current anplitude or
(Y

IS reelia OB A RREET 69 Yot el REDER Bistherutgmoved fom

the REFQBY a8, Alke@ﬁt‘@lbel?ﬂ% 1BickbblodEssér P HQer@findho WheriR Sznaladver a period of
determ nes the nmass of the sanple fromthe results of

time ¢f it hsrfhaneiod Big cunve 1 Qg & WWIYR AL ECH0d t hat al t hough
for purposes of illustration the enbodi rent has been

descrlbed as_measuring the peak anplltude of tag
ndficeg Ynigdient. oy TREFOFRSLF 14 (hEh APHRREY fsmpiarsignal lovel with

cah&@fr‘cﬁﬁﬂaﬁﬂ'y %btﬁﬁ@d B tééﬁﬁéj atshﬁ‘ﬂar dRfpIY @S sansleN et Bndbad iqh@ssf toOpfovide an
the energy enit and out put si gnal  gener

inipaiog e s QMR SOHT AP U Ay HEDQBer s calvration at

is o&%ﬁpcﬁfrd)rﬁ d nhiRBerfolf Bmih@mplet 6f difbre@kn&hn klaeS ARk Q cH\MHrzihon routine
i ke FID characteristics of at |east_ one_ known_ sanp

befre e produgion baieh krbseyrgid értosed in megifey Srifolisrarediner: o eibration

datd s & FRRHQLHRSO 1Ak k6l RE MiiRsie b MID6ighiR $teitéd £HE the sample under
current sanple being analysed is not of the required

test fnibie mapstHihe sampleven tol erance, it outputs a control

signal on control line 55 to the reject controller

57. The reject control'ler then outputs a S|%nal to

out puidescribsd i thel enbodiients BDQVS. 1B REEQRSINRTBLofsHEe Frsfaycgmitted by the
sam?fea&s' @0 Ry mhSetiCAMS R dnd Bghpleleffhs &t A bﬁﬁnil%ta&@ ¥ \&uilibrium, and

current vial 1 belgg tested fromthe conveyor

gengrales ayouipie ignal haying o ekaragferistrathatds E@Porgm ioge Snergpenyigsd, such as
cun%@toa%{p%gﬁliéoihg ggﬁ‘lﬂd@? Q%op%%%gﬁe&?vé RRVIF hdbdbEput |sfgnalt P€processor

conput er contr ol system al so conprise. a
conjparted e gmeTs EmpHigAe & AtesRiongUt %ak@éliac%sﬁﬁ MEErE dpigoltained from et

least B ﬁ}xﬂpz;rrs%plé %P Was@%& dbBSikR B hss PRER s@hpl8 &G the results of
sanpl e shoul for a given batch of product. In
the e@pnazipen. divig @uquqlprggtoogthgﬁ qﬁt@p@hﬁ@rmm gllv@}ratg)n the embodiment has
beest AR Hed ar§a§1§ash§ é?ﬁee LN el iiiRde %90&% i¥h@bd SRR, any chemometric
accuracy of asur enment can roved by takin
chaatnteaaxe@plageehr@ﬁuert?@p oatesd thardeigs éﬁﬁlﬁlﬁs"a e engrpp emitted and the
LGt Snhafi@R #é de oy &Hﬁdé@&ﬁp the FID
o 8Bl g, Crr PRI AR POERCD 129, hage Sy te
chagbteigiics ph theesemple ity like ngyhaqapfgnsélﬁq; pf aitleash org ]@1}93&111 faggle, i.e., the
Cﬂéﬁﬁ temoved, it takes approximately 3 times the
axatlon time for the protons to return to their
orlglnal aligned state in the static magnetic field,
ng QmB@cinﬂgné %f&x [n]h& rolidos b1 Qlterfel bt fh@ ﬁlagwfft%rrent sample
can epara e neasurenents coul
belrubrtnalymidls emt dfethe tpguigesl mags avithisrtbgiveroolegang ¢, éf @ﬁmutﬂt control signal on
con I flr?é 5% R)a{ qujleé‘c c%ﬁ@éfe@%?dﬂ?el ,’Etgt Eghﬁ‘oﬁerdthér? Gﬁtblﬁpa signal to output

ternatively,” the conveyor coul d be stopped each
terminal 59 which is connected to the reject statlon 5, for causing the reject station to remove the

current vial 1 being tested from the conveyor belt 7 when it arrives at the reject station 3.
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time a vial reaches the interrogation area and
mul ti pl e neasurenents nade. Multiple neasurenents of

w0 bw4gassel sanpl e may al so be possible if the PCT/US2004/013705
i nterrogati on zone of t he magnet and RF coil is Iarge

eno to.allo Ie nmeasur ene s to,be ta
c ona? Shabis Fiendt T s SRR GG &y 3 BisP ForPied sy nterface 61
for allovain® ﬂﬁld’sﬁrtb ,prdgfm anc the aoitrod bystdie l'sydiﬁtetm vortdet shepefidach sample

upon .t he nogenei of the RF coil and the magnetic
ShOFIIBZ’Féor\RngE‘ﬁPEatFl%%tnﬁr ‘{‘é?rogati on zone as well as on the

systemsignal to noise and the RF coil's fill factor.
If the fiel at t erns, of the nma and RF coi.
k novincertain nts,t #,8pele meas %}db éan&péels B]@ssulg éia eL[aned for each

vialTeK8e GosurRFt d)fOﬂhS 10¢hslrB@erdi dah Sfeeittprovd® aSUTRAR NN average of repeated
signals._ Al so, ﬁgddltlon X, Yand Z caojils %kno

meseygmas. HOVSRh 169 gt A fiet UG HE% BHPR 6 Spefgesample i

detdBNiRE B9 SHetr¥lafhioh hﬁie Ssalsbad aBE@DBipaﬁlcﬁlaf; lagter théle:@R8tion signal has been
thin the RF

enbodi a.single vi ocate
rem@&eq 1t %E es eﬁpm%ﬁgg 61|1pe§ gﬁéelgiatlocirh‘g;me gﬁ\gnetqr%ns tplrﬁum |t(éthelr original
aligtleRgata AL isGad hdgrickit Bl Atweschafoat: A ehrtiRbael sfentitation current can be
whi ch the conponents of a check weighing station 3
app5?‘10\Nnult|ple vials to be located within the RF coi
15 interrogation zone at the sane time and which
all ow a mass neasurag&nt to b of the s

Wi t PSPATateqmeasyrements © oF a\)}alpp eit 6 élﬂp%\qélu{q%nxpof qlﬁerent RF coils

spaﬁg@megamedi bIB# the zalraﬁeh tAlbenah@eH' hge Sébkeidt vERDAEI bkSstopped each
and t coi | eparate pair of coils 71 and

timg 3 vighrgaghgthe e&r@g%twerareg. PP meaETRE R el t 7,
which operate to provide a magnetic field gradient
across. the conveyor belt 7. As a res It o
qr abfolinle mes BT 50 (e TG AERIE MY BFRI0eR03 Sh éﬁbﬁ‘eaﬁﬁgyga’m zone of

the @RAGHLt &fid R 601gisaﬁ§e woag}sto\wbxlv niipld ﬁéeﬁﬁl@ﬂkn@ afbd thikks cbRering the

Larnmor frequency of the sanple in each @L t he thrf
spegq offtae ‘ioﬁ"ftyﬁ’é qlﬁq{neﬁuFfb@’aftnF‘BHm’fB‘h thegpquracy of the sysisnpyill depend upon the

hon%eee@t%%mel BF cAP&R tMé RboRAN B8 WithkBiht QA ReSLRAE a8 G as on the
ppl ying three different narrow band RF pul ses at

SYSTFWe“@SIﬁP Bpies anddhq BF aeits 1 taefare Nl e piors b e pepppe) nd RE coil are
knowa | nUSRARA, Q37 85 kidbwi8ddaadadnVed Yiseddtd haRél d3ABdioRt on the different

pul se coul d be ap giled over the interrogation zone

megsygmeRistignalsn g ligRaddiinmal £ ¥ reaent 108 Saapn 3 heat Beshims) ey also be
proVi@&Pb VigskoYiht Bltha@ndiRRfr BRUati€hagdeanséier m of the

recei ved signal after the excitation pul se has ended,

as is standard practice in MR inmaging. Wth reference

t 0 i Ghe ehoditnB@, HLALE ORY isGRialed vathe B R@Qz@ﬂdStnﬁerﬁ%%dﬁ Ane at any
gradient in the sane direction as the statig gnetic

onef tira¢. Figatp Cipgragnpdisel ol ladratsy anqier r?ﬁ‘)@ﬁ@fnelitgm Vﬂgch gle \@mponents of a

cheglp@wghlh%‘ stﬁtli@l 3 ﬁfo(v AR YRR Be [08RQNRUGE tHeFAYEIITLS interrogation zone
radient coils can be arranged to provi de magnetic

at the game tinggr 3 eelallon HmassGRCaRBeREnbfo beade of Phiofampleaydhin cach vial

1nd§791uﬁlﬁﬁtl"o abﬁe\%rﬁﬁsrﬁ M&H B dRfient, BE addM B th IBAL AR MARBEL3 and the RF
can ‘be spatiall y resolved. Fig. Ib illustrates an

coilehh GoieprERte Pah f £0ilshEl @%73g¢raé90éﬁti e%qussdewf thér gy gy belt 7, which
opePROMI HEFaA, mARRESHdIE ‘gﬁtﬁfé& Rfost M€ chivefRibkit 3. As a result of thls gradient,

I nterrogation zone. hi s enbodi nent, the RF coi
the eletiprpgnetic fitld ewesensad b exchef the gl VlﬂésaWﬂll@bilﬁ?fém f%thu%%le Larmor

frqul@xg%r of L lslnﬁﬂe 11@ eﬁa'leoia{h(: tWeé |v1a?soi?1r @1@'1&%1%%?9& Z8RPY T B different.

netic gralent al on ent he
Cor@me% ﬁadbé)llatl carn bmm@aggﬁtqdrﬁépqrﬁglé oy @g@ltﬂine ihree different nerrow band RF

pulses at the appropriate Larmor frequency.
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zone, each of the sanples can be interrogated

separately or simultaneously in the sane way as in the
werwedissent described with reference to Fig. |PEI/U$2004/013705

t he enbodi nents described with reference to Figs. la

? Egﬂ{ H’taTéYelbg Laqual Il;a d g{g pélﬁsg’g ? R\N%pefle 8%%2{1%?&6 OEH ol zone and the
resuBiap ENIEts@nyls dfons itheusdatnaiee Gars by resbh’ed hgsdﬂnget}bd“thurrsn’tr@,sfonn of the

I‘ECCB’F(? quai%fer ﬁ@&ﬁg&% Ptﬁ%elr{% %n%aé{“ as Js;s an rac %flﬂer egﬁlg

p03|t|on reIatlve to the RF COI| separate callbratlon
é’glgh Ie er«leri.c§ lflce ‘g’ggr fé%[}%ee gré{j]lplgt rcgll rﬁ Sagrgrrl]%l 11 alg)pny a gra A2t i the same
diredtﬁh @m}@emac triagsetic Mieldhvehidt ia pbreratadegynbe magrfelt &3.d\sas wiehh known in the
coil. In.the abov

t éthe 1 qee ?rgblffdiglrlegg Sfralglg toRFrg%el magnetic field
art of RAFISHG A°S9NNGE TBEF RS rATE T iSRS RE 22 JFPest i 9P ar o §ae”
gradidn® islodeas ioahofahe XPY enE ates 66 thhttee @vim/eane dfehd inférrogtien zone can

be s?%aﬁ;gbeﬁ@ﬁ nij%s élll’ gﬁ%{ﬁ? gﬁggﬁg%wg&% t%\/\ﬁ;’l %r%dlfent coﬂsh% and 73 are
provi2aQf afRsitd Ghds ef ab IRFedojl's aerogetausneay & thistenbogdiarept, ¢he RF coil 15

bei ng tested and. proyvided it. _co i se one
comeR RSBt GGURAT "o {HEN Rt RECORaEE TR o epprciate, by
applfing a nhagndlic F@Idgraditnt @Rhg Yheilddgthsdftiat @aveyor mfﬂﬂ‘d’ﬁgﬁ the interrogation

where_three se RF coils  15d,. 1
oy P SHFRIE (ot e FE PR PR o7 Bl RY i g gy as im the
embo@igkleeribel GEnefadee R Fig. A& magnetic field in the
Y-direction. This enbodi nent allows the sanples in
three vials to be tested sinultaneously. It also ‘
al |I{i’%ﬁhﬁb6dlﬁlyﬁi’s @enctibedi vﬂttﬁéfe&gaette F]ggselhasaaﬁpb =) pl}naﬁ@mlﬁ samples were
vial three tinmes, on of the RF co
loculo i AR AT S0 s RERBAIe OaE Ve S ILgl by n thes
emb@@nRAEL Enck ReckSéthtse saREIBE WL expbii@icel a sA@htthﬁﬁ&eﬂkrhzignetd: field and

inthe art wll reC|at | ectro curren
il G R ST PO T EP G FAGEES S5 Pt aped os cach of
the bn€flg ipdsipbacR @flert Rempes RRINGNErdRgaBtd b9 ighimipateitics e the static

neceSfary gnetlc field. Additionally, in the
maggE IS EHHLYE KEIPY, the DC nagnetic field was applied

across the conveyor belt in the X-direction. As those

skilled in t art will reciagte, the . 16 L
2008 fhEFReeLe 7%%61&%?%@@@@%&@%%&@“%&@& @%\Q?-B%ectm along
the @iﬁ@ﬁdrﬁdf ridveRbghf H{éonﬁ@y&l w®Ii7N TaB )RFCHO? Q@lli;] b®WcatédDdt any angle relative
|l e of the et

npl th th t
to t}gé)% |ng§1éed]1 &'%BQ ggoé(}@ag %& f%%fl YVH]@h &ﬁ?{}‘“éﬁ%% 1sV5F]taﬁve?)ﬂléonr_}8gel¥ous over the

samﬁl@'ﬂemlgeﬂeﬁéﬂ aﬁ@brovﬂ&@ﬁ@&cﬁnprﬂs& i B@mﬁcﬂﬁﬁt Whicend atthadnélSo the static
flrst enbod t her

t he
osgeTHSCRRE. 1/ SRR GBS 4% CBPeRa et i BB R cols

154, al 5|e %H& 1 5% 26 plobRe€ ¢ oY dr bélt f79éac§ enNehih Im@aefdbﬁ to generate an
magnetic field an t he h of
AC @agﬁ;agg, feld Hbtlhf’ Y7d1rept1(g1 This eq 112811& ial&l {xeoﬁmp lef 11 tmeg vials to be tested

sim@ARQALEDLIs0 alld¥@ tRFsy6einlto berioBatp tHe\hilgld idéachRRI Sitddein, once by
t he conveyor 7 and a separate detector coil 77 is

e“ﬁﬁf Rfeepilet  the opposite side of the conveyor 7.
Conti nuous, non-contact wei ghing of products naterials

invials. Fig. |l e shows a schematic plan view of
pr dadke FhgKe pr,nbfghl@?péq GyACHRRISR TROREICHAsdjeed to generate thS static magnetic

field. As those skilled in the art will appreciate, electromagnets, current carrying coils or
superconducting magnets could be used in place of the permanent magnet to generate the necessary
DC magnetic field. Additionally, in the above embodiments, the DC magnetic field was applied

across the conveyor belt in the X-direction. As those skilled in the art will appreciate, the DC
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wei ghing station for weighing vials, or other simlar

containers, in which nmultiple sanples of product
woraioenid@mhs enter the interrogati on zone sinul t BETEUSXNY013705

General ly, the check meighing station 100 includes an

in-feed secti |n a .conve or .o
et REGF or RPN e ST B WG ORI b g fpgorth andsout
pole foﬁﬁeahﬁgﬁb@ rﬁd?ﬂod’l’ﬂ@d%&ta,boﬁl:arﬂnﬁeﬁﬁﬂ the( @anhv&R withothe RF arildbeing, for

part, defini.ng the interrogatio 03, a .
exantal B e S SRR B 1 STHOGOPY) Bl ChRPT &7 fgeher agpodimen
in wﬂlﬂh @ 6dlenci®esd] eI ot Al6iE a Efh 61ht;h€ kon/veyag fveln g fort gehéroithg the static

con n erat or . 107, . Figs.. 2-6, .
i SEBBORONT o8 Of NE ERESRE 01 ght b 28 AIHIOT D i gmbodiment
the RENQWN 51 |1sﬂpr8ﬁﬂ@1 4l ehedide of te@bn@¥&ITnd a skpagate @etdcsor coil 77 is provided at
photogra@% of a copveyer line (which is part of the
the opposyt fde Wfdbs fBXEYPHL) "1 eading to the check wei ghing
section 102, wherein the check meighing section 102 is

defined by an encl osure 1 C, . 4A and 4B
As seen [{ORHHRUGYS, NGRCOAGL HoAShy é@r’g@u ﬁﬁbﬁ%ﬁ )

contalned wi thin the check wei ghing. hOUSIng 111, the

rob is generally indic ted rm
A IS e BTHE 0 TRl e gHiog e TN e g MR check
welglﬂﬁléesta‘ilbﬁ GoOlvelghing m@etr oAlhel Giftila chfitainsneofit @hickh nnulﬁ;ﬂﬂ Samples of
for the products that are to .be

prochagReFoif FECNIR BFBBENT1 2ot i ebad g DU EE veishing
statt&l BOLADIRE BElI-Bed &BTdnl BN /co@FRinses conbdor e bheekisp@Smechanism, a
the material and receives the riﬁgons

Th :
check GHESARIGCEOOTT oF CHEATR RS FIBBiEh 192 v eh (DA ProRl g i part

defilie KB XlteROFh @RI ANENER afrgéct béchBS PRI feadih O d@ﬁabtﬂﬁjf&ﬂSOi énd an out-
roducts through the system To determ

feedmlgmofgfi‘h chesk #erghing sRBrui0. maé( CeWaIP&EPE?r?@tRaEQ 19 ch
as the anplitude, of the response si gnal |s used. To
determ ne the specific_res ses related

no
onéa E’fgéd%@tt ¢ ﬁor{m)@ent%%@ap melgpmgtfﬁaélon 100 rg b%\gl% mgpgre detail.

For E)@mhbﬁae F8 @Cik dhotdBRENELT £ cd‘)ﬂt@{dﬂ Sin¥i(ivhicl iapdre ot the il @8 ection 101)
ds cause OSltlonS to e sensitive to s

adpg &q@e epkgehpe e &fhefmdtea%ewelﬁ*a%eeto & ey {fdined by an

enolWH@t(F@s 3ABES £X and 4BPSAS bR $n Wigh.| 3044l Be PiiRanent magnet is
ghal s that can be separated in 5

|fferent fre%§hn§%
contjaigitiin threcherly ivgiehig howsine by ther I Reprete 15aa5acrianh nitaiRd by the
numB8l ALl dndbeihas feviideyishetk bidospeadoict / posi tion, By 17

WO 2004/ 104601 PCT/ US2004/ 013705 using the shape of

the response curve, several quality aspects of the

CORtERhS LRI ﬂ%btt 1084 a_thhkRrtatRmOHekat fEaBy é\d@&dt@ﬂﬁat are to be
and conposition of the active ingredient. For exa

meagirek aHAHe e SEPENRn BN MEQPPB 413 BF1° S Pptedor SR egfomagneti

emlt%?/te%&%rrtﬁat%otﬁ SLNEAHE mafelil) dnd rQefBd the GePb] Ci@xe construction of the
calibration data. Known NWR technlques used

NMR reabe daP isamiah jlst dheregs amimainealingpession fransppbien fgnisms to carry

pﬂﬁgggﬁ&h&ﬁhkgeﬁmﬂanner are used to provide the
conmparison.” To transport product materials contained

in vials through the enclosure 110, a conveyer belt

113, R8r=Re theiv%égait O s §§ﬁ@ﬁgdtfc5aa chiraft Rk, d8sh 4shhoalitude, of the
t he encl osure 102, an

is used to smpothly transport
resperisa pigndl isorepd- hEo qiqﬁerm'eedhesseeqlﬁfohsppesss rqlgehioarprefhan pregrpduct in the
mea@krerh ABvAREL, G5 p&sibd4o gt shboihl mhBRetib Gelif'Gith gradients. These fields cause
positions to be sensitive to specific frequencies. With the use of gradient magnetic fields, product at
different positions will generate NMR signals that can be separated in different frequency bands.

The signal content per frequency band can then be attributed to the specific product/position. By
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reject section 104 (| ocated downstream of the

encl osure 102 in Fig. 1E). The conveyer belt 113
waeonaesicas a carrier for the vials, and i s conBtT/US10e4013705

frommterials selected froma group including Kevlar

.(r%% Teflon (r), polyester, polyurethane, aram de,
using|thesshapec th ReRongeHaF OIS Al qualitrasnert af &e camgents esade mpaitored, like
pro&Uc@tlle%ra(iQtfoﬂlégh‘ c&rﬁ?os%o@fh@ Q@twuggredlaﬁ POLEN L, p&&ddaﬁdilz%d known

travel s throu 112 fromthe in-f
calibyafqn ?ﬁﬁlPieOZF HSAé te elgtgripe Fl gesnpl%% HRding@der F?epr@zﬁﬁv @91ehratlon data.
KnoR! MviR1BehnMieNude 8 litd ERGHcal Fh-OREG b REMPEE QRbeOF é&ﬁégtlﬁla uantitative

plane 1 14B, travel s outside (and uhderneat h) N&
mangeraiseused (D pravide the comersgis@ect | on 101 includes an in-feed

wheel 115 which is configured to receive various

vials fromthe remai nder of the in-feed section 101.
As Eelepmsport grpdjet paterpgicoptainef & vigls fheeugh thgrraelosurg 510, a conveyer belt

1131 DHAGSFYARBROMS 4B GEM %A ﬂhfb@&ﬁ‘hétén%ﬁné %@z vadaa %@a & smoothly

spaced around the ¢ircunferencé I n-f
trangppg viskhigora the ip-dhed is¢ofion | Ye(ipated mtr@anwef vhﬁ @riOJnsdt@ d02 in Fig. 1E) to the

rejeé‘t' B 1'8@%1%1:&%%&%&&%1 bt %ﬁcqosmeﬁb 1 1E) The conveyer belt 113
(counter-c W se as seen in Fig. zﬁ ﬁ

servesieh & ¢agica fonthe vislsy endoie CPH’SMffdeﬁflmé einate@aks wele@techﬁe@aeirgroup including

Kevg? l@ Tlﬁgh RN %és\?\em? F&m&e%aﬁ@ 'a%ﬁ@é rélas {:gthelsﬁll@ﬁ'ﬁ agt?cl 11r1¥ter1als To

the I n- f 115 r'ot at e$, e spaci ng
feedrtb@: éialsu thrigughnidie ANMIR ipoabs 112, @bet @@WYIGI bfﬂ%bl 3 trﬂvalé éhremh tb¢ NMR probe

I
112 %ﬁl t}{é il @%dés%tgldnrl 0% AP Q&Egl Ifl §E aﬂ&@l@ the @o’n@%l oG o1 f%, vtvlheél returned

conveyer 13. Fur acl l'itat’ing spac
alongithgl sscontl berizontabplensni 4B eravile ptsidd @nédprderngathbthe NdBhprebe 112.
pairs 118. The spacer pairs 118 are provided in
spaced intervals along the conveyer belt 113 to define
r ecéievinrigpdaseetzon 1P0inelndesevetnviessnherhd 16 peddr ispeinfigurdd @ receive
vané\ﬁ%aﬁ'é k&g I?l’?edreﬁiglnhg}%é G EYR se (%g % 0 11 113xs gé'nqg @a%n&' § 2l‘he in-feed
e spacer pairs 11 pi NS can be con ruct
wheglf 1 1y ahajesiey martohiy Fespiering m@wram [1&% whish |aw$pngﬂd(ﬂq¢1md itlpecircumference
palrs 118,
o e b 3 A A L R e R BRAREL P 1
tlnlng hol es 123 provided on a first drive wheel 124

pr; f 1Q2

R B TR A 1o o A Re W ken H 9 30) allows the
individed] ogals do 1O 2yansfpired ¢odiwerentvexsn bolt tldein pispaced 22latipriship. More
specgf;b 11 A ﬁlg{hg %C%E%@g?eﬂ' ?/125 r%f?%\s( 'tgees%gaﬂ%éﬁﬁe %&éﬁ%%ﬁﬁén\fﬁlo%ﬁ% facilitates
placerhent hEthe vialpd Y@ m doxphded td@ionship dengrthe goniéygr belB13a f i r st

suppl enentary wheel 18 WO 2004/ 104601

PCT/ US2004/ 013705 126 and a second suppl enentary

wh éatther Zé’cﬂitamgtseaqmgnf itlibedels domgthet@rveyee belt 1 Heare variogy gracer pairs

b l . t 0
118. Cg“h%/ eﬁ'al’ p[a)llr?? %g%yo ?dﬁ?}?erpgrgd iﬁ%}r%%o o%{glﬁlée {::ontv{;}%r belt 113 to define
recsb@gtﬂ@& 320 thirebattygenp Thv swhes phivy 11@ddé #tiaokmes to dr@rcsn'eswmy 113 using

t I S t i.al
s 53106, SRAL R4 21 oD Byl LREERLEMR0RH D o0
polyBifiylchloddesBYCxan under guide 128 is provided to
mai nt ai n novenent of the conveyer belt 113 and the

vials supported thereon in the horizontal plane 114A
Thén edibiém tgaitatbing 28 spa;;elajags) 118 6t pirs 1A% puetadsopravided to interface with

tlmm%r,]ﬁﬂes Vﬁ%%@o\ﬁ)@eﬁloﬁnl 2R rsCdrive K‘x%eéi%X %}yrg ebde éowns&eam 8tme gnecﬁ]osure 102)

and a second drive wheel 125 (provided downstream of the enclosure 102). The cooperation of the

pins 122 with the timing holes 123 provided on the first drive wheel 124 and second drive wheel 125

provides for movement of the conveyer belt 113. As seen in Fig. 4B, a first supplementary wheel

18



As seen in Fig. 5A, the spacing between the spacer
pairs 118, and therefore, size of the receiving areas
wa22®4ieteadapt ed to match the di aneter of the vP@El/BES{006€13705
of which is indicated by the nuneral 130 in Figs. 3B,
5A and 5B). Therefo the. v
126 Gk S8 BUPERRIDEF L2 et e wgird Brieiis i sy bl 1,

and R&hute dpbad ﬂﬁct@a@mﬁs GURE Bortveyer BElET 158 Ccﬁiﬁitevﬂlddtia{ of/tha|06nv$§329 belt 113
bet ween t he er pairs 118 an cel .%%are

therahy PToNyHra APrAg TRk s isery ip B B Wl RPYRS Crotal O prighe comveyer

beltal@aSMorkdRr, dsh@erV inAFs.153) 49 SAPLAPEB] ¥n SP&EE @ideaI28 is provided to
travel along the conve%er beIt 113 thro

maiptp SRPEgERtcb e seREYT O3 | Ehind R wals proepts E‘I’W i gtigeRtal plane
1143 hendNMRePEARE1 28 12alsAlsb@fo iy HieSra@vetsB Bosttical o tHednvefer belt 113
the interrogation zone 103, the vials 130 are renoved
as sgedhfiet & conveyer belt 113 by an internedi ate whee
132. The internedi ate wheel 132 can be part of the

reject station 104. Like the in-feed whe 115, _
i Nty e Fig: whele smwg(‘tﬁt\@eeg@e SD3EqT @ag%ﬂﬁdﬁng (ferefore, size of the

receivBfeCir¥dsNQo Ilsnﬂﬁﬁt&@%d Iﬁatﬁh thi alaMatee lof e @na$sp(@ﬁ£6|f amelu fdndibed by the
circunference thereof, and are i deal

numeggé 4348 Figwel B ‘H?UélA WINE. Theeiate %tthﬂa%Shléolaﬁ% E?%’@EF%P%m the in-

feed"@ﬁe%l 11533nd 6L belf h OL kWobRds HaedkiveNindikidgal wdals 130 between the
| ows |nd|V|duaI vials 130 fron1t%e conv er belt 113

spaqebp%@ 148 @ad ipggeciving Heasy '@ReiWhendhe Yistai&ih %{? ﬁ@ 1oy e fqgeiving areas

120t hRr giakt 3o he 1}§ 6 eehated foharav@MBbidete efnvtRe Be®) BBt through the
station 104 he reject _stationr 104, as seen in Fig.

interypgatiprzeng A3 gut @aretsaecsf%l&f Srenshihe NVBipobeddZ Those
vials 130 that have been rejected by the

interrogation process are directed to_the reject
buf A angwls o it 5 iy the igferiapgtion 7e8¢ 19athe irdt 1 Peusremoved from

the bk &t 6t ARGYGH ﬁlﬁ&hﬁglafe%ﬂeQQB@ Utrhd BRen&RAS | {Vﬁ&:l 1%Gan be part of the
However, there are other configurations of th

rejegitpisgiRn We4- g hika ghesincfeqdowheghi Bh injgtipdiatg ) 142 r@és?t?r) é?félﬁlﬁs various

rece@sfmgt HEntRSSs 0k Wi SagRte a‘&ﬁ&‘ E@'cﬁ@tﬂnﬂefén&@tﬂér@éﬂqﬁfdsare ideally sized
her than vials 130, ‘such i ster packs, anpul es

o repatre Sydividk giplst Ratiopof ﬁleriéfé“neé@??ﬁ Phsbi (chgHereMsaise & soen in

Fig V‘@)' A3 I BF i Qf&%ciﬁ) H%Qﬁé 8driveye HRAMYS Q§ ’be 18Vl R She receiving
nd blister packa plication_ of

lndqﬂ@éhﬁ*ﬁol 169 th%@aﬁe%g%mmw%@ rgrindsy obthg éFJeﬁr%%l@? tlp4 g The reject

statQhr W4OMEn 8L 8F &l Rnfiduréd tofskpitAle BBITMPLRBUITHOR! vials 130 that have
products) containéd in vials is_discussed above

As
beewfesasipd diydhe intsogation process prectiisptedip thiesech puffes 143.gnd those vials 130
that m%@taén%@c%%a&@tea hyRsigh.r@d388eh idg: set - up
esigned for the 19 WO 2004/ 104601 PCT/ US2004/ 013705

NMR neasurenment. However, it is currently not possible

to l@&;ye%&mtﬁb?e LR Qgﬁﬁgﬁfag&?sr 31 88 NVR cRERMW&GEhing station which will

materi al s cont ai ned in anpul es or syringes in a
allowermegesemnent of themagypl the\pample @pﬁ@mgqq@ comwré RisKthan vials 130, such as

o} h &)1 sesrpi bed above, it is not

ME%%%SF%?%p §%k?%Fﬁlne characteristics of anmpules or

syringes due to the mechanical instability of these

cont ai n Ronth A GERhit]0 §BprD@lots nEHEREH htp@ed st a

non- desﬁ%ﬁ%?@ég%ﬁgtﬁlégségl'gt@?nlnﬁng fae WE|5ht or

ot her properties of sydnges, ewsthlisist Backtgeanpul es and

syringes.

The application of NMR technology for determining weight or other properties of product
materials (i.e. fluid pharmaceutical products) contained in vials is discussed above. As discussed

above, it is preferred that vials are smoothly transported through a specific set-up designed for the
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NVR has al ready been shown to be applicable as a

technol ogy to determ ne weight or other properties of
w@e@daetsonat eri al s. However, as di scussed abovRCT/US2004/013705

anpul es and syringes are both nore difficult to

handl e than ordi nary. vials rth

%rrﬁﬁé‘&f?rfl% edn ﬁtcgl‘feqﬂié(e%})lfl g AL gg‘} gétﬁisnu%e] Ll i properties of
prodiJEtarHa&&iHIsI &@fltaindd afithaySn@iles dr I@‘}i’hfgbs)(m AsonadestrivoweyreBten using the

NN G TP 18" AR IR it BPI BUOE i igine chracterstics
of alln e GSyiiped @le O MeahekBanioal 1gbtitﬁﬁty‘vbf ’Ehleﬁ: coﬂiﬁmdtes Ak istwdgthere does not
ove, the NWR check gh sta n ca apted .. ¢
curr@rglyl'g(ést RV Etﬁi‘ffl}fﬁ,l Eagvl\'gg t WeIB tpc?r ch[ & properties of the
contO@E 6ff dndufes bkt FiTR&kes and syrlnges Two aspects are
di scl osed herein. The first focuses on specific
sol uti ons which are adapted to handl e simultaneous
MOVMEVIR has Sl eaditibeh Blowvn 18 B ibpBiSably asSitedhi@legy follertigine twvh@ht or other

interrogation zaone_103, and. the sgcond focuses on €1 oth
Pronseiss of RSt maf@palf)rga\m@{er A flissussed @bevs #uypyles f l%yrmges € both more

diffiout {ol IRh&e GRALAIINEY SiaB! FAARELEH R, MBufrent pfdduetlonVeﬁiﬁr@m&nts they also
rows of containers). Due to t he second

are Uy tEREROBTAT B ATy Rl EHETIK AF 48 TRV Qb W&OQP? wiipg NMR for

non—'EleltEdt Rlo¥- deﬁﬁ@ﬂf@%&%&rﬁéﬂﬁ f SatkidIC4udh bgquidsahs/or povialatsas glass vials
r|n es

or. exa , for inspectin
a5 dgiecone SORES gy VS Eha I DGRBS 48 SRR KB R deciques for
meamr&ﬁéﬁx’ o RS tRPhBteRE ﬁﬁdﬂl}ﬁl@és layd sﬁh@éseﬁﬁ)&fo%sﬁects are disclosed herein. The
speci al ' y-confi gured, conveyer belt adapted to
frtr o PP RS Mt FE HETTHGoLE tpufle E}H&Uﬁ@tﬂ’wsﬂﬂ?‘@ﬁ’@ﬂt of multiple
ampﬁﬂ?:@ oﬁé&ﬁh{‘e@‘thr&@h {RXaRRbEatioRorsQ68) ahd tHeisgfond ?o‘éu%@on tHe nheSsurement

ficult to carr mpul es ( enerally I ndi cat
of nrwéuch aistialp @afel}le%érit g lne cergﬁvfé@ EFatgst 18 PR3y §d ¥f&ﬂus rows of

con@RERY IS 1Y th@lse?coﬂ@Qs-pee(N dpPRAEh eadidheB&AVIan Ge Bfeaas allr&Qly multiply
can be matched to the dlnen5|ons f the aqg%les 14
afPp GraY

pacled coptainere Klng,lpd@g al@]st V‘n]a% es and SYTHIgRS lﬁ”gﬁ?c)ﬁﬁ]@ products in
stock00 high. Therefore, if the anpules 140 are placed in

the receiving areas 120 between the spacers pairs

118, the anpules 140 may tip over as the conveyer belt

1134 @Q&ilsseﬁ hgovaUhhpidsCar@MPHARS a0 RhaAdUIe ﬂle&}ﬁﬁfcﬁ@n Jherefore a

is noved through the encl osure 110 and |nterrogat|
pecz@hecoaﬂgnednmnfqysq eelignpubeadapied ty poldhogsenizmgrsg! g transported
throégl{ 8 Qﬁ&n{ gﬁﬁ’%ﬁ;ﬁﬁﬂl&’ ab EBéh aatied 7RY7d, s BiARIaL carﬂf,A:ﬂnliullbs (generally

may be simultaneously noved throgg
indigdiel té/rther @glaﬁraé 1‘1 osiag dheicareyrdght { bsed ﬁ@“fﬂl@ﬁa‘”ﬁlﬁz Although the

eg@%ér@alsl %0 calhd SMERA 16 %Vcﬁ%@fswlﬁﬁ bt thd %pulgshﬁﬂroc EHR\LBME of gravity of
serves as a carrier for t he anﬁ#les 140 or

certgly rampg]@ss 141(21121ay hg;oo, eh. udkerefpgy i t]gq grapulesg 8;%%%&56@ rt]%e receiving
areag[iﬁ() Ll tlliboslpgcefsl'b%lrs ﬁlrgpﬂ'lle vl 131@501 49 %jayst%ro'vélgﬁ $hekdrvelydt HRIt 113 (and

nner to overcome their |n erent ani cal
the mb,mhvmmnutey 14%@%@@@@@%@@318&%\9@ thropel thesenglogye il k0 gdgaterrogation
ZOmsﬁnemd 9B, the under guide 128 is provided to insure
t the 20 WD 2004/104601 PCT/ US2004/ 013705
conveyer belt 143 and the spacers 144 supporting the

anpy, Ele]a%uﬁg qéf@gﬁ%ygﬂ Qrgie@)]aﬁg sifhes BIARRANS %dlcht@d Bﬁ e numeral

hori zo ane best seen in Figs.

t al
1429BFigs .t md&%é gy bamnw&t@egw&C@eveédPraWbe BRESHR dtl% @?d interrogation
zonéall@ﬂ%/ ! Jﬂ)@cmlly-conﬁgured conveyer belt 143. The conveyer belt 143 serves as a carrier for

the ampules 140 or syringes 142, may include “hour glass” shaped spacers 144 which hold the
ampules 140 and syringes 142 in a manner to overcome their inherent mechanical instability. As

discussed above, and as seen in Figs. 8B and 9B, the under guide 128 is provided to insure that the
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conveyer belt 113, and are fastened to the conveyer

belt 113 using pins 145. The pins 145 can cooperate
wowdoh/1o4sel first drive wheel 124 and second dri RET/vkmed/013705

125 in the manner descri bed above to drive novenent

f the. copveyer 143. T acers 144 are separated
o ?Eé%ﬁi 124?% ?ﬂ%lf{hﬁ SPHEEK E‘?As ‘FBPmP%é Wlﬁb‘%arlé‘gé)ld/&mevrm@?s 142 are
suppexteeli i the otizvatabpipwd B”A140 and syringes 142. The

pockets 146 are formed between webs 148 and between

necks 149 of adjacent spacers 144, and all ows the

ar‘r‘plé\Js best 3eb0 iFigs. BB dnd 9B thd 4gack® lhlﬁare BhREEEH Q%ﬁtvﬁ@ Bnother along the
an 1 n-feed wheel é 8A

pacers 4 b i gs
corfigt B |12 300 Elsahed A i SoBTR al cHeedS on L Bieepins 145 can
coop&rata vithltheefird@drive @vh%él ehend RcdReBiviiasd 1158 thd B€nner described above
“Hgﬁgu es 140 tgnd S z&es 142 can be placed between
MQYAR} o thegpng eh acuum suction cups that catch
t he anmpul es and syringes on top, or by mechanica
[ifting mec ei ther can be enbodied in a pick
an djnfﬂ %8%”? E%o?rf Seﬁ@&@o‘@’e’?am Fhich sisnespqeketp (igresriiing apas) 146 for
recﬁﬁﬂgl&ielﬁh@uﬁﬁ%@&dﬁyﬁﬂgdé adx t Qh@p%cﬂ@@ 11161%&’8%&%%%@1@ webs 148 and
rodg% gn I|ne i nstead of the

betxg%eﬁ\pg gr14§é)|?tagjfgﬁ§tt spages |1 Aoy § ﬁ@nﬁ@ef; ¢4} and syringes 142 to be
placst rogtitedi @djecent gpbicele 1Whay @nﬁlﬂsﬁswﬂ&p 196 ( ﬁ¥§ 1920654 34% in o spaced
n

lghrg.%h t he ﬁnclosure 110 and into the interrogation
relalogisaip 74 gise ah‘t}’enovenent al ong the conveyer belt 143,

the anmpul es 140 and syringes 142 are stabilized
bec use t he ortlon of the pockets 146 between the

“1%“‘?2 &g theripfesdywheptl 5P, theyprapulesd 40 apghiiiriages1149) can be placed

betv@déﬁi tiRYpdcega a4 b2 vaubmehdtRs bi Sﬁé%ay c&é}ﬁﬁpﬁg?%%%g :s in inges anj top, or by

as_seen jn Figs.
mec, “é"agglgalgt“be"hﬂﬁlwsaﬁeﬁhef k& b pbedicdin @ m%a@ywlaq@gehomztwreover a

long Ebr&lﬁﬁg héleal bficRes Kﬁi Se plosfiedh® %gldtesb ﬁlecﬁﬁ}}ﬁ%eﬁndbﬁhﬁ es along the
ter pla ment by the in-fe wh i
prodil 2e msied ghre C%Web'ﬁdjég 1&&12Tf§rleﬂ&:$§rqlhwebydltsmctup pa guide the

ampGMdE fl{&ﬁ(ﬁ%yrlr@és pf2 thid8otsheERlBurd 490 4 idb HRYhidr a%]d %(1ng M.
portion of the anmpul es 140 and syringes 142 to oat

in the portion of the pockets 146 between the webs

14®urinfSmEMEbnt 416 hBRBARPL: ﬂ)éﬁsf@ab'tﬂe' Jlﬁ(pu@é‘s 140 anlﬁng}ﬂhgé 142 are

ééo and s r|n es 142 is overcone mechani ca
stabfig s e gortinn oE B ot sﬂdmbﬁave@bthvesp@p Igbistrelatinglyveinnah, and the
ampliBe 18PALERY Sngkd 44 08% ichb el RENPOS LS, %Qreove}_gﬁg Is&d Qfl %&gs 8B and

nﬁ terials contained in individual rows of
9B, s Buidseldy arepdi femainiam theampyles H§asd syripes bR lbeoosrbmam pockets

136 blbﬁg)thl BorlvBfer 8816 msatffe?plbée%em tﬁebﬁnf‘é\% Wik 1%f Bagirlﬁé amppules 140 and

erties of these nmateri al ca nmeasu
syrn}gﬁ% % SATTIEs DY, 67 BPPED Sirfapes 1§ﬁ ofthe spasers d44 tp allow a significant portion

of the @RyEYL140R84 tyrikdS 130 ﬂ&?ln%%%q?l oF gt 5951&\1” o 08 %Et&seen the webs 148.

t her eal ong, cassettes (as seen iIn

As sprl e dmheient mefplifited thsyermmles rﬁﬂﬂmdeﬂyﬂ%@ 1¢2is dyercerse Gind mechanical
stabl-lfﬁﬁs Qﬁﬁlﬁ&i) tu@l%F élgbocon@é}%r eaf 142 fn @1%“555&% g &e%nﬁ%%ﬁ@ pockets 146.

Ie a or syrln? In a s
ThefF@fﬁ‘aWE?ﬁ%lh F‘ii’tal%‘?ﬁldn inividyel POGAT Y6l 6®1d1$@®5/e<ﬂ38@ﬁm¢saﬂs #0Gsyringes

| t r£1n
142 %_a%zb%tr{i#l)gg ?f&%ﬁéth% %ﬂgﬁ)\éga #2@%% tﬂm%é gﬁtsorjozh?eﬁ g)¥op§1¥1 L1 DO%S:e materials

can hegpeapyeshinthegnieregsion ome 1% seen in Fig. 10C, the
cassettes 160 can be transported to and away from

As an alternate to the conveyer belt 143 and the spacers 144 provided therealong, cassettes
(as seen in Figs. 10A-10C) generally indicated by the numeral 160 can be used. The cassettes 160

are carriers configured to house multiple ampules 140 or syringes 142 in a spaced relationship, and
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a conveyer belt 163 by an in-feed conveyer 164 (as
part of the in-feed section 101) and an out-feed
w@orwneysnl 165 (as part of the reject section 1PG)/US2004/013705
Moreover, the conveyer belt 163 does not require
; Iga‘fers of th sort descri bed, above, but is configure
© YupepiEy Spqver IPFée emede HALT spipeen Moubeughibe e@ﬂequ&supénd into the

mtei;r])@atﬁﬁ o0, W@%ednﬂfl ®lgl @(Hatthe%ssé@&ﬂ 60-Qsh E@&%Q&r@@%ﬁ away from
ternatlvel lister

o N b S50 e SGrer i (578 oF h o ea ma oA e out-feed

conv®idf 165(a€ A1V 6518E rekjl@{ Eecthcﬁl RARPLBRORZCBE Bh ey bel@'i63 does not require
(including vials 130, anpu

|nd| i.dual con %g
SPageH O ﬁ‘ﬁ c‘f%;ﬁ‘PWﬁb Zf%) bUE &neomEsyrediia Hiisegh thewessswtléﬁwthrough the
enclbird O LU andito kHRtigErrélaBéreRae 1 136h WREMNAG BHPBEd fHve.

containers. For exanple, nmultiple blister packages can

be attached to one another (to formone blister pack

s e th@@tl&Sly,ablﬁt%f bhcREdes, WALt RES ?aékhge%ta%ﬁ bggs%%@ %sé&ﬁ)?ovided that

%ﬁneously be feed throu% he ~encl osure and

a anﬁ%r 1Si2ARRG g AEngY, Fopdvitod cantaines émele}dmey@b 156/ ampules 140
and:‘é?ruﬁé’é@ 18Dash e FREIYRER HenSsteRRGWEGL anyBhef- Hl@'gaﬁce'lfi%tween neighboring

erm ned given _the configuration of

e-d
confiingitades CXgTpRle aBeiRe bB@%rcﬁaPIE?@@S el ailariedceoh guothad (to form one

bhsﬁéﬂpaéﬁ)éﬁﬁnnﬁ @k b cdididr) Uhd GREVENMRF pREAJes géhgsnﬁﬁl@ang&kl be feed through the
nece ar The  second alternative (1n place og
enclogi BYe the infagrqeationzong 103 phng 4 senvernipeljeps e rsmacmg between the

produet nﬁtﬁﬂ@lk @éSpre]d‘éQ:nﬁﬁgd Sivei ﬂ&e&nﬁé&}m&e%ﬂ@lb@i§tfela]aackages the above-
ﬁ(%|ln line where nmultiple containers are
descrife ﬁ&ﬁla{héonf@?«}add@awerﬂ@t BiRdorn ¢ppweyehbelt Ak preoepd tnieesssary.  The

secoﬁ@ BRerdddde 6h Plbd SNBOYSaTVer RRD 15 RS V&qughxﬁﬁgoivégg%tellﬁ o8 ampules

used to keep each other in the right
1401611 SYEREShd44) Teasnipiesi 4/ Botiliag dine erélesep@@itmleccoammggmm grough the

encl@sfuré h® VRS 1S 18R odhR: z%(gﬁ%tﬁﬁhéﬂdﬁﬁr £8 ﬂ’fe%ﬁﬂaﬂlg{ %l-gemselves are
filter out cross-coupling effects from neig

usedctB e G3elt atherdp thegight rasttiner Tg@ d@d@ltwatﬁ@gpcgmemgaemﬁe anrangements

of tHeNVIR R dtdr ! TRERPIREhterda NYR W&Hﬁguredstgqﬁef Hl?ctcro%g] Léﬁgﬁﬂlgoeffects from

g nple is belng exCi ted and neasure
neighbasing CPRjeBFradE Fen pitigines dase b detighing e érewnmréecewer (NMR probe)
suchGRAY ol RQE SankYe & HEAYEREYD RRANEsNER 2 BBAS
gh? or S?M%1 pr%pertles ofmhaterﬁﬁﬁ o ?%&ngmmmﬁnmgmhc

ﬁeldﬁ\i"t%ﬁmﬁa"? Retayers bileguenty panda speci fic pr obI emis posed

when netal needles are fitted to the syringes. Usually

nmetals, either ferrous or non-ferrous, do influence

t héVhenancgsusing thweightey gfee propéities Gfsnateriads @dtabpd mm the syringes
142, taf ?g&fﬂ: bidlem ENRE&S Qh méﬁgfelecﬂgs 26 1739 ?mt zzf Ifjsueﬁgf metals,

to the transmtter and correspondin
eitheg derrqygtort npdyfersens, Be infthapreettie tfisldend ﬁEeﬁ@]ubnovethatms created by the

transiiBiteR| Therdfotk, RA068y Lﬂrﬁ%erﬁ%tsgsfht)ﬁ%goé rrgala% tt(hﬁ‘)ﬁ trqggn gér ahd corresponding

resonance rreasur I n
electyonicy 5@ ek ther aaruby w@ptmla tohloscigseositivealoguetils aad ameddmeadreffects on the

nggﬁ@gg&gﬁmggmmgh%q&mﬁﬁgtalner conponents, such as neta
caps. Wthout special arrangenents, the presence of

netal caps wll, as di scussed above, affect the
f URG i @ el thdenf the, possj bl e
ways to agcor ate t%%?kgﬁgﬁgggﬁﬁﬁfgg}é&%% %?ﬁ?ggﬂ”“mmGOf

othert gpniafpsr peshPanRitp puctFpy Bbtal ceper &V 1thvet spesiall 4rrangemenis] @etpresence of
metaf()&pg Qﬁl [a\!\@sc%s%@ %ov@ ra?{g;t}\%efu%h% tﬁe Nﬁ@#@%&ﬁb :‘%VX(ES gﬁéfli possible

téd to t I'se ra
ways;j tg \pgqopquaqe rth}pmr@b(‘ge tal-arapot lingiteid sto pimsfs]ld)inag t Birgawhdd¢ de@esulting

effect BEHIRAY rsfgﬂzg fo¥othE gllo%ctt Ii]s, ﬁegffglbl; %mall (related to the Signal/Noise ratio) or

the effect is invariant from cap-to-cap, it is possible to calibrate the measuring system with the
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WO 2004/ 104601 PCT/ US2004/ 013705 i ncl usion of capped

products. Second, it is possible to design the
w@orvdietsor pattern in the probe such that theP@€USE0ON3705

region is limted in height so as not to excite the

cap material. In addition, the magnetic respnance
mdﬁ%%?fr‘iaﬁ@edﬂ%f’%ﬁs Eendpl 15Hpessbledo %6%1%&6 ﬂ‘g‘@mbi’aﬁem in the probe
suclC @Rt HREsic RSBA & H¥ERA S heShE b A%of U RREk tiklappafesal. Li ke

ot her solid conponents, the T2 (spin-spin relaxation)

of rubber stoppers is very short. Merely the waiting

ti NB Ja8RIdE Ot AhaghREtRN8sonhrtd -HkAVRIng 3Rehdds | b lbe $Bigdd RY presence of
time is usually enoB%h for the_solids-sjgnal the ha

confgingticlowEe mpgmsy gh 81 prs sioppery nFke 9theR PRl P PR i e 13 (spin-spin

relaﬁﬁfl‘;ﬁp@ferm)bcer stobf@s RORE shott! GRNEy Bl wHOIPONES Atcded For probe ring-down
m ght be necessary to add sone extra waitin

and Tt bRE AMS S VY BB dor P RES ST H%YeLfgf‘éi out.” If the stoppers
conBRRHERE T RRS BfipdHRMs, ke BHMNiBRNEWi1 Boripdheits; it thigWt beldecdsSary to add
possi bl e, however, that the anpules or syringes are
“mE@§ﬁ%Wﬁh@ﬂmpﬁ nultlple rows of an array or matrix. By
applylng speci fic NMR techniques (such as application
Eradlent fields) it is possible to selectively
clrigge thag preguwed ﬁ?oéiﬁ Bk prFatioRwot e Alhgles by a single

row® ‘Tﬂg ﬁ&s’éﬁ%ﬂt hd%@&Yth%ﬂﬁ&élﬁﬁlﬂes oA IRib& a@é SE¥oh&Oe muﬂ'ﬂlesrob@ of an array
especi al y val uab when measur | nglk read mul ti

or Refike B BRGNS é}?@lﬁc ANMBalgs migyes (e a%@%%ﬁ%goft %a%ﬁ’é fields) it is
pos§PR Q@ée@@éﬂ&ely Ql@fsur\@aymé}@ of§h& P RR el BEME RaLeBRl Sodined in any specific
products arranged in a matrix is to enploy gradient
amﬁuﬂfmrdigﬂn%e daissie esrdialyenbibla ddicn MEFYERS §lrsedy MMRPlyspacked containers
dmghnﬁ proportional to the nagnetic field strength,
a graglent field causes products in different
positions to respond in a different frequency band.
WieRedoldid oﬁg efbbdih e SRe RaP ddeandine bt‘l?é’c%gﬁén@ 8F frelidRhranged in a
the sanple being questioned, it is possible to
mateist ie rtpri eveplosh&radisnig feldpr Brchese the gpwpticesiegpenchegn NMR s linearly
pro?&ﬂ&n%ﬂ{o%hg) agt aﬁé gélms?énggl 5 gﬁd@ﬁ@tj&éﬂ é‘clqges%ocﬁﬁ@ i c.rhﬁ@re?t positions to

duct i on escri bed above. Inconpl e
respong) ire & idgErdnd rﬁfeﬁ@a@ub@ﬁe Vhenel@lkering geithpse hapds and thereby selecting the

san%%ncl 53R it gggsstl‘tﬁg RieRUESe 1R wEIhEbBtRE properties of the contents by

terlstlcs contents of ~contai ners, such

detqmlmmgathesamplﬁuc’@ o e fise indiesien dgcarrfiiRBres deserikad abeyet he

sanpl e being in the measurenent position the sanple

i's nmoving through the magnetic field and is therefore

bei ng pr e- magiepnplels nfagnetisyion npatusImosEgyhniges t he

nmeasur enent position, the sanple nay be excited with

an excitation pulse, for exanple a 90 pulse. This

puI Bethe sappkieativh of SPYRstedhiqubre tp deerones clargstcaigiéns sofj fhe gontents of

ndi ()X
conpalr% i(aUtCh RE (fl@rﬁofg eagﬂséln I%gahgﬁlgﬁ; Ela e, pg F@gﬂfggg{lb}% Beo fgqn thEReasurement
possqon mepsamplessmowsg tfrough éhei magineticdlicdd arplrléttmrﬁore heitle pﬁrrgagnetlsed (or
d

prc e AP I HkaiE6 A b, B BB iy BEARAL it g WRgtation pule
for tehamdmuw wﬂsepr dhisrmilse rpatlsme thea siphse of Hiedprotone e fescessgn a plane,

per@%hlgr { %é Igg.lgtﬂk g'getl@lfie aﬁﬁ&ry\gfg i?ls%ﬂﬂﬁ% W ephasing of the

asur ement I ng
spin precessions of the individual protons, and this free 1nduct10n decay (FID) signal is measured.

The amplitude of this signal is linearly proportional to the amount of protons in the sample, and

therefore a sample calibration allows the method to be used as a measurement method, such as for

weighing.
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WO 2004/ 104601 PCT/ US2004/ 013705 The process of
pol arization is a process with a typica

W pomAewNst ant, the T1 (spin-lattice constant)PCT/US2004/013705
GEneraIIy NMR neasurenents can be taken when the

pr e %%%bgf%:}ﬂ%g%ioﬁd% g écggstew%g%icaggim consfc'ang %ﬁ‘ecjfie‘?spm lattice
conﬁﬁq@)n e@énéﬁﬂllblm&ﬁéa&dem&@sr cdﬁ&ﬂﬂtakdﬁh@]ﬁdﬁﬂ:h@pﬁel-m@netlzaﬁon is complete.
products, is of t er o

Thi Il%’feé? I:fgmﬁlh fakng élaprwateﬁbgg]afa% At asma%legza‘uon period. For many

phalﬁ{aeed‘ﬂfaﬂ NRbdued! homisk e tif orderSETD B&tondVOBbidcdmpletely magnetised NMR
necessary. In enbodi nents in @? qﬂ %he net hod i s
meaatgﬁ}mn&aam magietization 11 L3spoads WouLbsASSS i Enent i s
applied to inconpletely magnetised sanples and this
measurenent i s accurate _enough i.S
e dgoraiRid FuVEch e FRoR R ABIdie FEOROT g oot bl pepyroment is

app$ddRs GRUBPlete A MLt ide8 sinkldttang @lis mf:a%ﬁrenﬁﬂtaﬂﬁﬂc&ratet daughlif the history
i nfluencing factors are kngy\/n(ja (via

S
(in teyPs B SEREWY tq e @gsngbisation dist a"t"é‘a’p §L%feauenli ﬁgmple is identical, for
exaﬂﬁgStHé EIRMbet Rl Gabit hre Rbovid @fa sﬁébﬂﬁ&ﬂaﬁbraﬁcﬁﬂ)f@l&l’ @h BE @korporated into

and the speed of every subsequen a es nlé
the gheyremmgn! ST EG (1 BTPEIen SR i WGP TSR geavent sample
doed I‘Rﬁva hg i94c8RBeBfinbfandlchn BheMpeAsatiBgsEt | sation curve

and the consequence of having typically only half of

a Ti available for magnetisation, yielding only 39% of

mgﬁ@t%a%ﬁtdf o). 1AkRdWRUARaghBRatidhveiel 08 tHRaSndeg@dce of having typically
described in detail through the abqve detail ed

onlyfeadfof p gl jaswilablg ey magéetﬁaté@emlﬁﬁg axly et magpglisation.
exanpl es are for the purpose of illustration only and
it 1s understood that variations and nodificatio

carAwuginthe ienignnchas lopen deerribd fyflstarly throygh the gbove defarled description
and 460 ok dik eidhﬁf@st h‘f%ses Blabdples 3¢ fd:NBe SRS Qif ilfubiation only and it is

i nventi on. | d be understood that th
underﬁ#s@fbthﬁfewr@twna elsdcmpcb@@ﬁw’é beymadefst ong ﬁlﬂyec} in thepst without departing

frorﬁltﬁeegmt dnéeihe Ripe CAMhO BrveRidRh! q?@hou%bm&@@&fd]-@m& embodiments

CT/ US2004/ 013705 CLAI M5 1. i mprovenent in a
desq?ﬁ’g‘il'léﬂtol\’% ate agigminie dherpleraatives it C‘H’é%eéf"’f‘i’%’ﬁf"h g at | east one
property of multiple sanples in a filling or

production line, conprising: applying a magnetic field
inafirst direction in an interrogation zone for
creating a net nmagnetisation within a sanple |ocated
within the interrogation zone; applying an alternating
magnetic field in a second direction in the
interrogation zone for tenporarily changi ng the net
magneti sation of the sanple |ocated within the
interrogation zone; and nonitoring energy emtted by
the sanple as the net magnetisation of the sanple
returns to its original state and generating an out put
signal having a characteristic which is proportiona

to the energy emtted; characterised by: introducing
multiple sanples into the interrogation zone

si mul t aneousl y;
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appl ying a gradient magnetic field to the

interrogation zone wherein different positions wthin
W0 b@4itemeer r ogat i on zone are sensitive to diffeP&mnus2004/013705

speci fic frequencies; nonitoring energy enmtted by the

sanples in the different posg%églgg and generating an

out put signal having a char stic which is

proportional to the energy emtted correspondi ng
Ll e S PSR R P gt oo vy o
mul§AeRngses irpdileg nplarbd@gort he, mmtmismgs i gnal

characteristic t he ositions and s

N CHS PG vt Sed Hauipr e Pods i ShE R gpa Sling o no
magBedEptich Wichips §avnp¢heloaa|fedi widlhrctaé inGearogitionfaeneg or r es pond| ng

prope of .t he sa

P BB AR B0 foaert Aresan Jf B Medogpigp zone for
temPRgH I WoRmging thetnhﬁnighelﬁb@ﬂidnyof ithechample Giﬂ;a‘ﬂe& withia th\ﬁn’@hbgambn zone; and

the samples. 3. The ncl udi

c o%ﬁ?ﬁnﬁ@g Fq?égyse}’i%’(ﬁeéi ot &‘? g%?sp%"f né{] ?ﬁs?téoélpog E%esample returns to
its o@ﬁg‘fn‘dﬁa‘[e antgenbietirgi A dutpet PgmpkIving d dhdiactatieid wischtib roportional to the

onposi.tion of the sanples. 4. The nethod of any of

ener@l"ﬁlinlif@di 2 or 3, wherein the nultiple sanples are
chare@Bisaipged Within a blister pack. 5. The nmethod of any

of clajns 1, wherein the nulti sanpl es are

Coritane Rl B e ERESIR e TP TARGUA: o

CardppBing £ gradfer mBired field 61thd mt&rdgbtememe tvhﬁreﬁﬁﬂifﬁeﬁ:ht positions
i.s_a. package for multiples %éethe tainers. 7. The

withigpth Gﬂelfﬂgaté‘?nﬁoﬁ? He S 1 ditfreent Sepiig freqwndes onveyor

ad @ﬂ&rﬁﬁmﬁ@eﬂéﬁﬁy@nﬁm b5 Gt sainpleg B the EfferViD pdilids bod @&J:ratmg an output
PCT/ US2004/ 013705 The net hod qf any of . cl ai nms
gk by g e T A Broaogiareb i e sReTky SRty s herto i

diffGontainacsbhay g a conponent that is capable of
|nfluenC|nTgthemanet c field ipclu ﬁ@a | east
Y 9

of - a5 U By PREEIS B Ferign PEUIPRGRURTCS mgRaRe [ Cutput signa
cha%&@rl&l@mﬁ@%mﬁb B&sitt anddampR€ lvithl iiRgdad (BH"ﬂalﬁbdtfhﬁn htl 1&Bt one similar

ata the signal  correspondi to the C.
samplgApprowige phBdopomof 8@5@%}%@%@@@%@ FoRRexci t o

the conponent. 9. An inprovenent in a magneti c

resonance nethod for determnin | e st one t
2. of e TEMS G oM & ISR GTBRT D GEPHBIF 05 et G, pid wherein
the bidBerSANMERed iS the Yelohi 4T@kk dafpRs.MeChani cal Iy unstabl e
container, conprising: apprlng a magnetic field in a
first dlrectlon in an interrogation zone for creating

3, @ NBle mdBANElagAall QRudhd EUnEbaﬁn@ﬂﬁ@h@)e lbofloaghutdigal Rsponse curves
the interrogation zone; plying_ an alternating

and fyigicey the ppatydndispted 15ge %@%ﬁhp%ef e SPRESt he
| nterrogation zone for tenporarily changing the net

netisation of the sanple |located within the
4. nt riagiead o ny pirdaimg b or 3, wherein the multiple samples are contained within a

blister pack.

5. The method of any of claims 1, 2 or 3, wherein the multiple samples are contained within

separate containers arranged in a carrier.

6. The method of claim 5 wherein the carrier is a package for multiples of the containers.

7. The method of claim 5 wherein the carrier is a conveyor adapted to hold the containers.
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nonitoring energy emtted by the sanple as the net
magneti sation of the sanple returns to its original
wGar@bao@mnd generating an out put signal havi ng BCT/US2004/013705
characteristic which is proportional to the energy
em tted; characterised by: inducing nechanica
stability to the container for novenent through the
8. | NUEHerAgRdd ¢Ming @NElaims1).2 offBewheedib det radltiple 3imples awheoreined within

ol b 35 5 S50 P LS BB RS t s
onep@ckages, and bags. 11. The nethod of claim9 or 10,

wher ei n idin u0|n stahj|it. el ected from.a

mothod | GOV BESHE TR BHrEHe o UL Ot BF s e

prop/i di ngclp@sketisn te 1i|It9 kgta tRQigeSIRbREsPETding t@meucempd)ﬂem or

i ncl udi ng providi ng pl.aci ng and reﬁDVIE neans;

gui di ng AOAEMESRR BiCRRFAEOR FPE SQESAF {0 igteHRT somponent.
transport structure; c. carrying the containers in an

array, tionally in a cassette tem
9 co n%si’iln‘l?r‘g)‘tf’t”a‘m’f’nt()‘}l d THagRete s ?FP%\‘FW%F@W% ?‘F

samgnreaﬂ SEnitgest ﬂrJSHu@hkﬁhlrtehﬁfherblﬂttﬁer §20@8 is @BntZioEEin Lmechanically unstable
eedi ng the containers through the interrogation zone
contgineh GAPPISHE i nt er - di stance. 26 WD 2004/ 104601

PCTipp5a0A hidd 10 Fieltlin aTHRt aRE6S i0hn &li@tdgatlch wherfed Ereating a net
nultl pl e containers are introduced. into the

ma%“ﬁ‘l“é??”o‘@ﬁ%“i‘- BRmPOierted iR the SRS ZARS udi ng one of .

a @’ﬁ@hﬁg' AMGalRALI RS Gelalf SR Qlirdétiod if itheinteBogdlion zone for
ying gradi ent nmagnetic field

empghphoese B e e R e o e e ool SRBiesprogign fgnes and

12 jhGGloHed Birgyl dhift@OUBCITLB Garfiplé bd Db Qet&ﬁd@ktﬁ&hdlﬂtf@hd faghple returns to
i nterrogatjon zone sinultan ousl

a_gradi ent
its qrigabeate a3 generaiing ARUDUhsiEA BYAtS aoﬂmg% st proportional to the
ene@hyfef@fc@nt positions within the i nterrogation zone are
sensitive to different specific frequencies;
chaggigiitedP¥'ng energy enitted by the sanples in the
di f{@lceitmd2Rslidal QNRitRAFAhE ERHRARE ki ehoRbin &l tRdligh tifel iBRbgation zone.
having a characteristic which is proportional to the
energy emtted corresponding thereto in different

10. f r etiieeREModaNESim RRMeret the lcBithih&rg atehRlcbled BdhiSthk @roup consisting of
Ee0|f|c positions and sanpl es, and conparing the
am

PUEnEss.alEr PaélfﬁaPlﬁ‘&fé]r?e%]tHa&]éag%% andhaespeci fi ¢
p05|t|ons and sanples mnth i ke data obtained fron1at
east one simlar l e to provide an |nd|cat|on

1L t heTlteom?tb%‘b%@?lﬁ’g9 oF éeye\ffwenafsal@ fRueRBIRYY Bocloqid F9m  method

selcBRl hefl 18 grblAoMifingbr 10 Wherein the container has a
conmponent that is capabl e of
a. providing pockets to hold the containers, optionally including providing placing and

Sléri%ﬁlag gtaﬁggslt the paroperty ofa

removing means;

b. guiding the containers in a scrolling helical transport structure;
c. carrying the containers in an array, optionally in a cassette system;
d. adapting a conveyor to hold the containers while being transported through the

interrogation zone;

e. feeding the containers through the interrogation zone without any inter-distance.
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i nfluencing the magnetic field including at | east one
of : a. delaying said nonitoring until the signal of

w0 b@4aoewsponent dies out; b. including wthin tPer/usioe4/013705
data the signal corresponding to the conponent; or c.
adapting the interrogation zone so as not to excite
t he conponent. 15. The nethod of claiml1 or 9 wherein

12. t hergngsues &Moldihead Wherdih engpidogtiness #i®Mirbaiced i thetih@rogation
out put signal is generated prior to the sanples

zong kRSB oRpere Melinet i zati on at T1. 16. The method

of Cl ai MxditifF arfd HOASIRIZRné SR P bﬁnesdrg nal

characteristic is output S|é;nal npl it ude
applying gradient magnetlc fields to separate contamers by equency band.

13. The method of claim 12 including:

introducing multiple samples into the interrogation zone simu'ltaneously;

applying a gradient magnetic field to the interrogation zone wherein different positions
within the interrogation zone are sensitive to different specific frequencies;

monitoring energy emitted by the samples in the different positions and generating an output
signal having a characteristic which is proportional to the energy emitted corresponding thereto in
different frequency bands; and,

attributing the signals to specific positions and samples, and comparing the output signal
characteristics of the specific positions and samples with like data obtained from at least one similar

sample to provide an indication of the corresponding property of the samples.

14. The method of claim 9 or 10 wherein the container has a component that is capable of

influencing the magnetic field including at least one of:

a. delaying said monitoring until the signal of the component dies out;
b. including within the like data the signal corresponding to the component; or
c. ' adapting the interrogation zone so as not to excite the component.
15. The method of claim 1 or 9 wherein the energy emitted by the samples is monitored and the

output signal is generated prior to the samples reaching complete magnetization at T1.

16. The method of claim 1 or 9 wherein the output signal characteristic is output signal

amplitude.
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