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present invention relates to centrifuge apparatus. 165165- Altho@gaeMQR @Q@?
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instrunents, these still remain Mfancy. One of the mpjor factors
restricting the use of counter c : mat ogr aphy as an an '

is the speed at 5 which a separation nay be conducted. Anot heralwm:mmmm"mml
t he devel opnent of such instrunents has been the inability to interface

directly to aheopsscrspechtiometses Wetkectfore apphtahout using a splitter. For
exanple, a prior art instrunent. wth a coil of 350 m capacity and internal
di anet er of f‘&%o‘fﬁ?ﬁ it %gntfe}?BiS@QF Flf?leogb%ctcék‘%ﬂ“r&fj?ﬁmﬁllC_lficam_?t%%rﬁlm 2 m per

m nut e. ;MbERdRlphy id@rufilehis Fl%E@stil%r}t&ﬁaﬁ?ﬁ%P@F %n%hcsz'. el of HAPRLRY (B lhy 3

C
hours. This does not provi de a sufficiently fast separation for such an

i nst r untastrictiog B we of tgmitdricyamnt doemeogiaphy asen adafytics! wWebistiabipeed at r educe
bot h_coi L. capaci t so that e sanpl e erial is required) and to
redute \sweﬁgraastep E‘gﬁ%{?’}( ey %Eg%’%f{élic@ (ﬁiﬂ?ﬂﬁé p?;g) élhthﬁf%?"aaﬂﬁlﬁdgtgﬁ%} i nternal

di anet efnsir@he#it@aLich thdi@abigxa@RhRfatd@r@ 11N aY 8 nhee Sheatrb QPR dettQoPr Ovi de 90
m capacity coils with 15 internal dianmeter of 0.8 mmwhile retaining the

sane | i Webputfusigd $liBW- by having a fluid flowrate of 0.5 m per minute.
oD e kRS RRILR SIS Bl lich eI Uy LISsd SROLNC0 d NELGR L DUt O

doing has led to res Ion.” "For- exa

| engt h diayesr bAtHanmoks ittt aperaclgie Dapaownt of X @1 get-rhindicd WARH tgepar ati on
tinme down to 4?1 m nutes . has only been _achievable with a hal ving of

resHl ut FIBIFUIGHRE FEPRRALUAB LIMECE aprrabivetely § howrsadidiis flens nokividefauges f or

count er o GHEEEN 6N ; ni - - Qr .. npre. coj of tubing
of subs% antli a:rst |a§nm§? ﬁg{(i%g%?g{r}r%jt %%%G%%ﬁégg%ts gggﬁlgﬁ %If't C%rngerglgfb‘bnsl%hs. The
bobbi ns are hot &sedblato tedgle ispkeds cafgagpi ¢al thyt lessesampl, 98@rialimeqlired)sanpl e
to be separated is passed through the tubi during gentrifuging, that is
duri ng FEACTIS SPPARN (g5 | SIPRTRY 691 Potedts iy atuate iransepliartisn. A

det ect 0gf, thé ¥l CRbrl exatd¥]ed tHerd iRk B8P hier@pt I BSSro¢rRc OB GG daPRBE &loils kdthPTr OVi ded
to anal ysé the ourt I gl'tﬁyfl’ui é stream 'I'Cr?zptcon@gnt i onal ggi I stoéalt‘:}\t%tll}r es

pr ebent ingened degmadgrfal O whil¢ retaihieg dessagre lardr flojddiat bphadhg s dlohl

Cent e R TR R S PR NG A 0
hol di ngtheasih butMonddiimighaafled whho sk bdtesbidtah.| Yorardmbhe rdisein@fih P&t leAgh
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20 In addition, centrifuges for counter current chromatography typically have one or
more coils of tubing of substantial length (many metres) wound onto one or more bobbins.
The bobbins are rotated at high speeds, typically over 1,000 rpm. The sample to be
separated is passed through the tubing during centrifuging, that is during rotation of the
coils, which rotation causes the separation. A detector, typically UV but preferably a mass
25  spectrometer, is provided to analyse the outlet fluid stream.
The conventional coil structures present several difficulties in the design and
operation of such centrifuges. For example, the tubing tends to move and to unwind during
operation of the machine. Although fixing mechanisms such as channels for holding each
winding of tubing individually and the use of potting compounds to hold the coils have

30 been used, these do not always prevent the problems and also add complexity and in some

cases weight to the machine. Furthermore, the design of the coil winding tends to be
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limited to a simple helix arrangement.




limited to a sinple helix arrangement. 11111111111
FEErrrrerrrrererrrrerrrrrr *@a0002* 2 8 MAR 2007 2 The present i nvention
seeks to provide an inproved new centrifuge, preferably of a ZﬁpHARhﬂBﬁ
can be used to conduct counter current, chromatography. The invention also
provi des for counter current chromatograph apparatus including 5 a
centrifuge as specified herein. According to another aspect of the present
invention, there is provided a centrifuge |ead assenbly for a centrifuge
including inlet and outlet |eads and a flying | ead section provided with a
sheat h mﬁthi?‘ghkpgn?‘%pﬁtigp g% thek{nlet and outletrLegds_%S %oc t ed.
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the bobbin to an end of the rotor conponent. According to another aspect
of the preseAccardingric rosthert dspea off shegresentmdediog titerd & poevid R0 asisdiuge v

i ncl udi coil rotation nmeans,operable to inpart rotation to a coji)l and a
noud] ng PR ewaRPh A SeRAar BTG Swogyih o P Lo g A1e: CRRBRE 15t o
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plurality Irm-overlying re ni ng
subst r aies Phpeheitng all the walls of a conduit such that the conduit is
formed by the substrates thensel ves and not by any other device. The
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imparting rotation to the bobbin; and attachment means operable removably to attach the
bobbin to an end of the rotor component.

According to another aspect of the present invention, there is provided a centrifuge

20 assembly including coil rotation means operable to impart rotation to a coil and a housing
substantially enveloping the coil rotation means.

According to another aspect of the present invention, there is provided a
chromatography coil assembly including a substantially rigid substrate and at least one
conduit formed by a plurality of walls, at least one of which walls being formed in the

25  substrate. Preferably, there is provided a plurality of substrates in overlying relation to one
another, adjoining substrates providing all the walls of a conduit such that the conduit is
formed by the substrates themselves and not by any other device.

The preferred embodiments can provide a coil structure which is rigid and solid,
enabling the coil to be rotated at very high speeds much in excess of 2000 rpm without risk

30 of deformation of the coil structure. It also allows the provision of coils with substantially
lower coil volume than with conventional tube coils, or coils with much higher coil volume

if desired. The assembly also allows for the provision of different coil forms and




30 of deformation of the coil structure. It also.allows the provision of
coils with substantially |ower coil volune than wth convent i?)gag Erqu%?
coils, or coils with nuch higher coil volume if desired. The" as é y al so
allows for the provision of differentscoil forns and 2 0 MAR 2007 3
cross-sectional shapes, which is not readily achievable with prior art
structures. The skilled person will appreciate fromthe follow ng
description that the assenbly can provide nan%: ot her benefits relative to
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provide true rapi.d anal ytical scale counter curren chr omat ogr aphy. In one
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internal diameter coil tubing. It is possible to maintain a flow rate of 2 to 4 mi per minute,
2 thereby achieving separation in 6 to 12 minutes. The coil capacity was reduced even
further to 5 ml to reduce separation time to 1 to 2 minutes while maintaining good
resolution. Thus, it is possible to provide true rapid analytical scale counter current
chromatography.
In one embodiment, a coil with 0.8 mm internal diameter tubing around 10 metres
25  long was used in the machine able to rotate at high rotational speeds, in excess of 2000
rpm, thus producing a higher “g” level. The effect was to preserve a high percentage
stationary phase retention and to increase the number of mixing and settling cycles over a
given time period. Both of these effects offset the reduced length of coil tubing.
The aspect of a cantilevered rotor provided in the machine enables all of the
30 components of the centrifuge to be mounted on the cantilevered rotor and substantially
reduced complexity of machine. It also allows the use of specific design features, such as

the flying lead configuration, the bobbin configuration and also the enclosed gear box




The aspect of a cantilevered rotor provided in the machine enables all of
the 30 conmponents of the centrifuge to be mounted on the cant gl ggRrrags r ot or
and substantially reduced conplexity of machine. It also allows the use of
specific design features, such as thg flying |ead configuration, the

bobbi n configuration and al so the encl osed gear box 2 8 MAR 2007 4
arrangenent, all taught herein. It also allows the use of a different type
of coil structure as d{y%c,l o%_eq h%sei n. The aspect of the arrangenment of a
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requiregitias e daken by fluid exiting the coil and hence the 5 corruption
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the ends of the coils, where the stationary phases occur. Such view ng can

ei t her pmackiowee rebigbleetaieiketithepeblin. by aut omat ed optical equi pnent al | owi ng
aut omat ed det-ecti.on nal ysis fromview ng the caqil ring ation of
the centrif ugge_ E%I% Qt(ggcﬁur% rt%l\ﬂ){gféégn \}:g'ra%les ¢asy remova of Ble bog)gm, e\%n%%e

user. Previously, any change of the coils had to be carried out by a service engineer and

20 not by the instrument user. Now, it will be possible for a user to change bobbins, for
example to replace an old bobbin with an equivalent new bobbin, and also for a user to
have several different designs of bobbin with different coil configurations, thereby
enabling a user for the {irst time to use a single centrifuge for different experimentation.

Moreover, the preferred design of bobbin taught herein enables an end user to see

25 the ends of the coils, where the stationary phases occur. Such viewing can either be done
by the naked eye or by automated optical equipment allowing automated detection and
analysis from viewing the coil during operation of the centrifuge. This can provide a very
significant advantage in such instruments. For example, a user may wish to include within
the mixture being centrifuged optical (such as florescent) markers which become visible

30 during the separation process. Such markers could be detected either by the naked eye or,

for example, by a CCD camera and suitable processing software for processing the image




si-gni ficant advantage in such instruments. For exanple, "a user may wish to

include within the m xture being centrifuged optical (such a§ ésl giegﬁ[ﬁnt)
mar kers whi ch becone visible 30 during the separation process# kers

coul d be detected either by the nakedSeye or, for exanple, by a CCD canera
and suitable processing software for processing the image 2 8 MAR 2007 5
fromthe CCD canera to determne the areas within the coil where the
florescent markers becone visible. Oher advantages of the teachings
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Enbodi ng@h%eoJ-Siglge present invention are described bel ow, by way of exanple
only, wih reférénce to the acconpanyi ng drawi ngs, in which: Figure 1 is a
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counter-current chromatography apparatus; Figure 2 is a schematic view in
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. f iy 3 . . - iy I . f
o of & pogbughde oSS £ oo FLaU 6 e Bl v o o
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wi ndi ngs toget her;. and Figures 6a to 6d show different exanpl es of possible
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shown a.phehenkes SrhedhiBak fiug type coil planet centrifuge 10 for
counter currfentr chr omat O%Er%gp%%%acc%’. The centrifuge 10 is intended to be
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typically kept in a casing (not shown) for protection purposes and for
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Furt heré&éﬁ%’{l}géwg%ilaiéggtof%%h%gteaﬁéorrponents shown in the Figure, the

centrifug rovi 25 other elenents typical in apparatus

of this typeFigatesha &s6PewRy dislepdl besnpleOUPhdshiBR MRSl cepesdciionat er
equi pnent and so on, which will be imrediately apparent to the skilled
per ¥on HABCS hus not described herein in detail .

Referring to Figure 1, there is shown a preferred embodiment of a “I” type coil
planet centrifuge 10 for counter current chromatography (CCC). The centrifuge 10 i;s
intended to be suitable for use with small diameter coils, for example of 1 millimetre
internal diameter or less, rotated at high speeds, for example in excess of 2000 rpm. Of

20 course, the size of coil and rotational speeds can be chosen on the basis of the desired
application.

The centrifuge 10 is typically kept in a casing (not shown) for protection purposes
and for allowing control of environmental conditions such as temperature. Furthermore, in
addition to the components shown in the Figure, the centrifuge 10 is provided with the

25 other elements typical in apparatus of this type, such as power supplics, couplings to mass
spectrometer equipment and so on, which will be immediately apparent to the skilled
person and thus not described herein in detail.

The centrifuge 10 includes a support wall 12, in practice integral with the casing, to
which is attached a mounting bush 14 by bolts or other suitable fastening means 16. The

30 mounting bush holds a cantilever shaft 18 which in the described embodiment cannot

rotate. The shaft 18 is provided with a central bore 20 for purposes described below.




The centrifuge 10 includes a support wall 12, in practice integral with the
casing, to which is attached a nounting bush 14 by bolts or other sui | e
fasteni ng neans 16. The 30 nounting bush holds a cantil ever sial tMAR I ch
in the described enbodi nent cannot rotate. The shaft 18 is provided with a
central bore 20 for purposes descri bed bel ow. 2 8 MAR 2007 6 Coupled to
the cantilever shaft 18 by first and second sets of radial bearings 22, 24
is arotor 26. The bearings 22, 24 are taper roller bearings in a preferred
arrangenent . Cofpledto tndastdeondhafadisedy ﬁi@‘&lrﬁl se8ond3@tsaif eadisiiddendegs 120 2pr ot ect
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t he rotor there is provided a set of c ing fins extending into the
rot or Z&brlbatm@dli be seen fromFigure 1 that the rotor 26 |s forrred in two

parts secure tot et her b lts or oth swt f aste rreans 38
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while g coupled to a counter-weight. Gear set 40 includes
a pl ane ﬁémﬁ@é} D?%th&fom%?iGr otatingly meshes with teeth 48 integral with

shaft 18. FI nsiillandesetondigatd it the b Tpsis $6kmcddn k06 pauds scbiredpl anet ary
shaft 44 rotatabl¥ in the rotor 26, A seal 54 seals the gear set 40 in such

a Hann&eehst bpbyisgyicdeet sudahiaivsiensg MR h lonfseamlineuiiopest gear set 40 and

wi thin which -2Q, d. As
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bear i ngiyéPZ are |ar er than the rear bearings 50 since the bearings 52
Wil | e Cp !%H‘r 9%t he bobbin 62 or counter-weight 70, both of which

are descri begchel.ou groy] ﬁie§ 89DGind6RE, 28! ddib& RURS LAl &ht Yot 4hgs same as

the first gear set 40 although in 25 this enmbodiment i s not driven by the
shaft 1&upkhtddorcoantcomeighheGeaast#l irsludhat p]anetalm @aftéﬁbmdl roreibgly he second
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second the planetary shaft 44 rotatably in the rotor 26. A seal 54 seals the gear set 40 in such a
manner as to provide a chamber 56 within which the first gear set 40 and within which the
planetary shaft 44 and bearings 50, 52 are located. As explained below, this chamber 56 is
20 at least partially filled with lubricant such as oil or grease.
As can be seen in Figure 1, the frontal bearings 52 are larger than the rear bearings
50 since the bearings 52 will take the load of the bobbin 62 or counter-weight 70, both of
which are described below.
The second gear set 42 is substantially the same as the first gear set 40 although in
25 this embodiment is not driven by the shaft 18 into rotation. The reason is that in this
embodiment the second gear set 42 acts as or supports a counter-weight. There could be
other embodiments of the counter-weight. In embodiments where it supports a second
bobbin, it would be arranged to mesh with the tecth 48 of the shaft 18 to be rotated thereby.
The planetary shaft 44 of each gear set 40, 42 is provided with a bobbin or
30 counter-weight mounting 58 fixed thereto by bolts or other suitable fastening means 60.
To the mounting 58 of the first gear set shaft 44 there is attached a bobbin 62 formed of a

coil housing 64 having an annular flange which fits around the outer perimeter of the




bobbin, it would be arranged to nesh with the teeth 48 of the s tméﬁgmg)}'
be rotated thereby. The planetary shaft 44 of each gear set 40, *4

provi ded with a bobbin or 30 counter-weight nmounting 58 fixed thereto by
bolts or other suitable fastening nmeaps 60. To the nmounting 58 of the
first gear set shaft 44 there is attaéhed a bobbin 62 formed of a coi
housi ng 64 having an annul ar flange which fits around the outer perineter
of the 2 0 MAR 2007 7 nounting 58 and which includes a plurality of bores
(i n thisocease SO whiok idc@eles ¥ iph@alith i B0res Pialthis c6& folif) fbhicSeilmpBing t he
bobbin js fixed to the nounting 58 and thus rotates with the rotatable
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rel ease, téiaswkﬁéw%ﬁgﬁ lvgsméé ndd %9%@9«56{; bs 'T%'L@%K%f u}J‘keref%QPeb' n 62,
escr |

for the pur poses ereln qui c ease nechanlsm
could a¢cmphngp1eaha&nmm aldvhatr fdirmbﬂangmgjaiﬁth@bolﬁﬁnﬁb fohtheghgpdsed4. The bobbi n

hou5|ng 64 o holds the coil assenbl 68, whi c nvent i onal
for m C’ilﬁ"éﬁ?eb?ﬂ’at gn%%&s & dutchiTpigagmephagiem @ytd[ag?g @PF*‘P?\LO‘E%%@ wcri bed
bel ow i BoGANNEH i,QRe Watudti gures 2 to 6. These Figures disclose a coil
systemin which at 10 |east a part of a conduit wall forming the coil is

produced i n dhsbdtibeh et dso Istddhthasobeswglblm&mhmdn@sbtaoﬁ ecess in a
di sc of so

h f th
oot S gpS Rty By ifcaBboii ks Stis ot Sﬁ%gf@ooﬁmeeﬂwaﬁ?sgﬁﬁ b0 has a

si m | arpgdwys bsdiReliéh WhE Fidwehbi @ E2riard Fig’?hr&&ﬁéc%k@dx dofl sl ideviacbal anci ng
wei ght when the bobbin is in full use, 15 is known in the art. In this

embddi neatt atge crf Gueaneyit well écmmngtf&rceé it bmﬁim@étlé a sgli¢ Resightec sushes beisedr i ven
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1, the en a cen ening ~ provi es“Por the
pl aceneakceablya flying | ead section 72 A first end 74 of the flying | ead

section 72 is held in the bobbing 62 by nutuallﬁhho operating shoulders 76,
78. A secondAptedisr sgesf ﬂterr@tqrﬁg fﬁ@cp@éar weiehy Ghhara sgilagiipcee foothe he

cant’ | Wb 8Rktd Aol SIRIARL £0aBRla¢ R ?gT&.F‘ | ngHTé Buis ff s Ggndg nuat! on

of the cantilever sha ocat e secti1on there are
promadadkmhwnmmﬂewﬂaddﬂmubhbbmhﬁmd&mcﬁdnmﬁﬁwgmtsdhmentwamaMﬂky@hsomMe end

of each f Iead is coupled to the coil assenbly 68 by a
sui t abl %y H§a§OHﬁEﬁVVE6W%m85 qﬁﬁ’ Ihng visible in the Figure). 25

The flying | ﬁ@@% BégecBtn p\%&% f, hE OBt @fls%@ﬁ hats Qoke, WRicRhptiigg St ationary
cantilevered shaft 18 and in use are coupled to a nass spectroneter (not
shown) . provides for the placement of a {lying lead section 72 A first end 74 of the flying lead
section 72 is held in the bobbing 62 by mutually co-operating shoulders 76, 78. A second
20  end 80 of the flying lead section 72 is coupled to the cantilever shaft 18 by a suitable
non-rotatable bush 82, or a continuation of the cantilever shaft 18.
Located in the flying lead section 72 there are provided the inlet and outlet leads
84, 86 of conventional type. One end of each flying lead 84, 86 is coupled to the coil
assembly 68 by a suitable coupling 90 (only one coupling 90 being visible in the Figure).
25  The flying leads 84, 86 pass through the central bore 20 of the stationary cantilevered shaft
18 and in use are coupled to a mass spectrometer (not shown).
In this embodiment, the flying lead section 72 is in the form of a sheath of
elastomeric material and the inlet and outlet leads 84, 86 are embedded therein, typically
during the manufacturing process. Preferably, the leads 84, 86 are twisted around one

30 another so as to follow substantially the same path when the machine is in use. Where

more than two lcads 84, 86 are provided these may be braided.




In this enbodinment, the flying | ead section 72 is in the form of she @g
of elastoneric material and the inlet and outlet |eads 84, 86 &Hﬁhﬁﬁbg ed
therein, typically during the manufacturing process. Preferably, the | eads
84, 86 are tw sted around one 30 ano%her so as to follow substantially the
sanme path when the machine is in use. "Where nore than two | eads 84, 86 are
provi ded these nmay be braided. 2 8 MAR 2007 8 The sheath of the flying

| ead section 72 is preferably designed so as to retain a substantially
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di nensi ons of the sheath égfh tha%HEt nore rigid at its end 80
rel at i v&SENiRlY HY- cyr&ulaff F eI hegse k‘ﬁ»ﬁzofsh‘é‘ Ustra X oGP s BF
Cr 0ss- sgetd ok ofjt'h@gﬁ'éaﬁ{ are sﬁcﬁ {Mait nga:%f%r pigiWRERs nd SErhRRBIN B2nd Bt at es,

produci ng an outward radial force on the flying | ead section 72, the

gr eat er typidafly he oskofg thhend B oBgrenist atosy-ecctiongltbaraeidr. 714 this Irt@ﬁm@elo mh?n parti al
deforna ead, desi to be su ce t he
Sens or PegpiRn R Rk Ropu R PR ie B8 R a8 Rl e Ml e kst 1y by
exper i npRuER} LidimdAs oCAk ehd 80 kQRiFOblRERD74 BigowLAh bagsl ddf@ﬂh%tﬂ@n oféhd n the
preferred enbodi nent, the inlet and outlet |eads 84, 86 are of reduced

di anet eﬂylﬂt,)}fpﬁdeéfrsllgﬂci torp¢ pyakesite pEdure e semircopdarshene.i Rehtoam of deodi rrent
the ceny “ \évg!%tepllﬁ%\éhqgaﬁllwngmxﬁ‘%ﬁ@mgﬂﬂaﬂ(g{]o% @%&T&E&%rfxllé\pﬁ.gtthgﬁa&ﬁﬁ%z had a

about algﬁ nm-r he col
bet a vahg¢teint ange of O. 68 to 0 79 a volune of 4.6 nil using 0.76 mm bore 15
tubing 10. 15 netres, | ong. il was serviced bgéa single pair of 0.5 nun

bor &0 PTFE i Hibe Pﬁﬁf?ﬁﬁm@dlm@éﬂd@%ﬂm@@ SHsE Hd S ot OF 1egisg | ead

section S %@%t Wihegs@l i gned with the "g" field produced on
rotatlo% 0 hQ tp}%?ﬁr %:goﬁéequentlally i nduced notion of the

pl anetary shaf tnodkperThisalsetbafimen, tite @nirdhgd ead prowided ethafnedpiveo 2 m /i n

coul d achi eve rati o o 20 nut es, substantia ter than
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use, thepL 961954 BR1 4 Beth Qhial St O 10, A oRfmdsi € n@%k'ﬁlﬁ@zmmﬂmt hige MOt OF

of the coil planet centrifuge. Such rotation is principally achi eved as
Wi t s pr fubingakt I omntres 1f)ufgeéh¢mﬂ ans setrhl@edhbg hemgbpeeds GF 9‘@111 bQI@dWﬁIr ein. The
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44 causgligned with the “g” field produced on rotation of the rotor 26 and consequentially induced
motion of the planetary shaft 44. This set up, with a mobile flow rate of up to 2 ml/min
could achieve separation in 3 to 20 minutes, substantially {aster than prior art systems and
. 20 with a substantially reduced back pressure.

In use, the rotor 26 is rotated by the driving of drive belt 32 by the motor of the coil
planet centrifuge. Such rotation is principally achieved as with prior art centrifuges but at
the higher speeds disclosed herein.

The rotor 26 rotates around shaft 18 by virtue of the roller bearings 22, 24.

25 Engagement of the teeth 48 of the shaft 18 with those of the rotor shaft 44 cause
rotation of this shaft 44 about its own axis and also, of course, about the axis of
cantilevered shaft 18. This rotation of the shaft 44 causes an equivalent rotation of the
bobbin and hence of the coils or bobbin assembly 68 fixed therewithin.

The counter weight 70 counters the eccentric load caused by rotation of the bobbin

30 62 s0 as to ensure that the rotor 26 is substantially balanced.

Mixture to be subjected to chromatography is fed in through inlet lead 84 with a

pumped mobile solvent phase passing through the central bore 20 of cantilevered shaft 18,




rotation of this shaft 44 about its own axis and al so, of course, about-the
axis of cantilevered shaft 18. This rotation of the shaft 44 c§q§¢ﬁﬂaﬂmﬂ
equi val ent rotation of the bobbin and hence of the coils or bobbin
assenbly 68 fixed therewithin. The counter weight 70 counters the eccentric
| oad caused by rotation of the bobbin? 30 62 so as to ensure that the rotor
26 is substantially balanced. M xture to be subjected to chronmatography is
fed in through inlet lead 84 with a punped nobil e sol vent phase passing

t hr oughthrbighoke (1 alg 1baF €c26n 0 agdetdfevees tirhakt ofldil 68. §:hAR12001 9
t hrough the flying |lead section 72 and therefrominto the inlet of coil 68.

Ext er naPUWPRARFHYT SREFORISCHd &3 Paspssthiquah goil 68 pad Ssseborip dugtizeoi | 68 and
t her eby 4.0, 4NFGIQ 5@8%@5@@ th g‘seghpgarggg;vﬁ& b :trfhu"f‘cdsl; gienary.

sol vent phase being retain y col otation so as"to separ ate as in
convent icmartain dmaqma) ele;ialaqemﬂnodmn@eratougﬂapﬁ@1iq5id/kﬂ1rdd11ﬂo@aph}of the coil 68, the
separated fI t asses._o t hrou f, out | et d 86 directly to a
detettor. 1y ey o e %3&%@8%@3%&@%@&%& Audhieh e Gt en ing

| ead seg@ HQ&ti@%@'aﬁie@@%ﬁirQ@EQaﬁ&‘ﬁIf‘natsp%ccg%l'efég rotation of the rotor 26 it
adopts a substantially sém-circul ar shape, achieved by nmaking the end 80
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obtain reproduci ble results. movi ng conponent, heat is

genélt at passiagithmyclute atlet lyed 8,@nﬂﬂ¢ Wg@nga@rcbrandmgpéﬁm latand avtletfeads84r i ngs
52 at t@(e cxgsl;.ﬁ)c@tt? t e?&gic?é fi &po%vesqt gfémtlaﬁh/ LIRS orbIXe Eagnﬁ%}l%r%?'%()fih%glh?ﬁgbl n 62.

Thi s hea Ive deser oed
provi si eads, ﬁfolbtuﬂ@rrepi@ﬁﬁc:blr& réshﬂtschanber 56 which is retained at a |evel .
sufficient to contact and at least partially cover the beari 2{}%5 52. Heat

i s thus tranéﬁé*mheadm%‘fﬁlg REMBEKIEAGat 15 gengsated dwang psgid itheassntriRege ener ef rom
into th afeth t{q&%nﬁgg;ﬁ at4P frmﬁi &RPA%H&%M %SF@E)%%IBQ& gf casing 26

assi st exp l'i ng fom the r ot or e apparent from
t heldi gbmﬁun 611e Toie bkatrig effemsfesﬁnarn@eti acakeldsaibed eaibstiannebd rkmrprcbhelonf ront
a certain_ di ce fromthe hobbin 62. In
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fromt h@ax{lélw n%v@?lH&g)eﬁﬁﬁéquQf ‘{g@a‘é i BB e dCPich %heazﬁyarlh,?@ﬁz faying a
stabilising ‘effect on the fluid tenperature. The featufe of enclosing the
gear selubridant and therefhvion inthérarwsiog i2Geswbst2ant i al |y -
The cooling fins 36 in the rotor casing 26 assist in expelling heat from the rotor 26.
20 As will be apparent from the Figure, the cooling fins 36 are located at a distance from the
front face of the rotor 26 and thus at a certain distance from the bobbin 62. In this manner,
heat is in effect directed away from the bobbin 62 and away from the fluid being
centrifuged within the coils 68, thus having a stabilising effect on the fluid temperature.
The feature of enclosing the gear sets 40, 42 within the rotor 26 substantially
25 reduces the noise of the instrument. Furthermore, it provides a closed chamber for the
Jubricant, ensuring efficient use of lubricant and thus more reliable operation of the rotor
shaft 44 and also avoids the splattering and loss of lubricant as experienced with the prior
art machines.
The level of [ubricant within the chamber 56 of the rotor 26 is preferably always
30 maintained sufficient to cover at least partially being bearings 52. For this purpose, there is

provided in the preferred embodiment a viewing window (not shown) into the chamber 56

so that a user can see the amount of Iubricant in the chamber.,




25 reduces the noise of the instrunent. Furthernore, it provideééﬁéglozgﬁ
chanber for the |lubricant, ensuring efficient use of |ubricant 1N
nore reliable operation of the rotor shaft 44 and al so avoids the
splattering and | oss of |ubricant as experienced with the prior art

machi nes. The level of lubricant withith the chanber 56 of the rotor 26 is
preferably always 30 nmaintained sufficient to cover at |least partially
bei ng bearings 52. For this purpose, there is provided in the preferred
enbodi ment  aTHé eRbINZS WiphslemblyNebvisb@With anihier ddhauk harHe@ha@ber &0 that a user
can see the anount of Iubrlcant in the chanber. 2 8 MAR 2007 10 The rotor
26 is pildiasgh iy alsp porsdele tnicpienish thisichambariduin insestinhe nedsdarbriregsihe

al t houg enl thls chanber 56 by inserting a
needl e s%%%%@ﬁhéSu@P@%g@g%ugﬁgéﬁﬁérOu gf peri phery of the rotor shaft 44.

As expl ai ned Aakeylairciabew the asis esxbinil 668 1Is@rdféx&f)@rsab&tynt&ﬂllbsaﬁI&ﬂ&de&iﬂ y all
made of 5 transparent or translucent material such that npvenent of fluid
wi t hi n BREPasHE orns Bise dnatesal sUPhiBRY e vaRent RE ITBOBItHD 632 oAke e el ookl ng
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spi ral con iguration, the ends of each coil ng\M

user andaetchéréébytytpE@llstoﬁsmmhaogrﬁmaﬂm ite eslésufemthmil lwindihpevid bt hisg8e 1t is
p055|ble with hi s arrangenment also to rov de for natlc ng such
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be apparent to the skill'ed person. user is also able to replace the

bobbl n @Rlysed equiivedny ablggp byalyfeghe emncms ef tlomefrigeaphy wilen Buhbiiln 662 Awi t h a
new equj val ent bobbi n h V|n a different coil structure.
o B R e e o AR MO htr o Che o 80 o1 11 vi ng
lead 15 sect hoper'.alsohibthtoirsplidehe BbbHIn 82 @@lﬁﬂﬂveﬂy basWiy t ol BxdrhiSle BOFPIaRO Of
shaft' 18, and unscrew the radial screws 66 (of which four are preferably

provi detly boBbindiRovish & Rew eanivalspifaibhe G4vidk a bpltibhavieg a difisentopilng | ead
Sectiongfa.ganyt &%g @% hle b Eﬁ%%& EQ‘% %{3& E@L%@gﬁw Pxﬁ(?S(') r h?ﬁg (HQpbi n 62,

wthdramng 1ts en and ass ough the

centy al secb@ﬂi e2 Qf.rhitllil&s thpiloblina f2sh {ﬁtomthﬁﬁhwbbﬂ& p:) (ﬁ“%haibd@bhzm urdk fely ﬂnat ively a
new set of fly ds 2Q can be_suy plled wi th each new bobbin. A pair of
F emovablei sHREE DS @}@de ?QW SRR %v Y pretded) trfemadethe ceildoypisgioded t o

connect piie, ?@a‘?ﬁe ﬁ?mgg@adtsgcﬁﬁ%f gﬁhﬁ{ bd 128 tfﬁ‘ah!éh Bg- ceﬁhﬁ%ﬁo 199911? o I's then

attached to flying s 84, 86 an en attached to unting 58 by the
bobbin 62, withdrawing its end 80 and bushing 82 last (these will pass through the central

bore of the bobbin 62) for use with a new bobbin; alternatively a new set of flying leads
20 can be supplied with cach new bobbin. A pair of removable connectors 90 (for example,
screw threaded) are provided to connect the leads 84, 86 to the ends of the coil 68. A new
bobbin is then attached to flying leads 84, 86 and then attached to the mounting 58 by the
fixing bolts 66.
In the preferred embodiment, the bolts 66 are replaced by quick release catches to
25  make replacement of the bobbin 62 even faster.
Thus, the user is able to replace the bobbin 62 with relative ease and need not be
required to call out skilled service personnel for this purpose.
It can be seen from the above disclosure that the preferred embodiment provides the
least stressful path for the flying lead section 72 and a simple arrangement of the
30 cantilevered rotor driving the single planet shaft with the bobbin mounted on the end of the

shaft in a cantilevered fashion.




fixing bolts 66. In the preferred enbodi nent, the bolts 66 are g@glﬁ§§q$
qui ck rel ease catches to 25 nake replacenent of the bobbin 62

Thus, the user is able to replace the bobbin 62 with relative ease and need
not be required to call out skilled Pfrvice personnel for this purpose. It
can be seen fromthe above disclosure that the preferred enbodi nent
provides the |least stressful path for the flying |lead section 72 and a

si npl e arrangenent of the 30 cantilevered rotor driving the single planet
shaft wt h t ﬁmllmmﬂnbi-eg tinnabiiiie do eae thb@yspdeal settien 73 hxafoﬂcsiam opecianttd kever ed

fashi on, 2007 11 Furthernore bility t he fl |ng | ead
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i nl et ame%u bﬁ?zh@&%@@@ U8Ry RERdIahd B8s ANELIE W HNACHBISRE Yhe bobBh &ect i on
72 is conpletely unsupported and has no surface which touches the bobbin or
ot her cotiposentoneaiddidding totht kectivestduwabiBtydur abi lity. 5 The section 72 in

ffect tt he inlet and outlet |eads 84 . 86, duci
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twi sti n&dﬁélnﬁbﬁﬁ{ preadte lefelacoBPANLd Vi GhreRbtiInGaug ol éunativatingfost he

i nstrumnent eferring nowto Figure 2, the preferred enbodi nent of coi
assenbl theileads o pagnngrwivcacopid carsemalbpchpypigths isgupgtes 110, 112 which are

typically di 2 n be made
froma varieﬁgﬁﬁhﬁﬁaq%pf%gh%Qzﬁ%H&%&n%ﬁ§§§$d§%$§h£%%F%?éé&y#%%%ggaother
such magbmnasluelior ofmbgitl @Jalhslnete@rau eri1al whibh ectuepidaliv dibi-shapad n plabsicmat e 110,
112, in this_enbodi ne there s a _channel 114, 116 which Is closed by

t he!? ower su?h%@éﬂﬁﬂﬂ%lgﬁﬂégﬁﬁ%ECPVﬁﬁBDFh%Y@' obmaHalinsuch as géssat i on t o
channel P@N@ F COHR uit for coupling the
two 15 S%éﬁﬁEP?ng ﬁ%%ﬁgyﬁg¥ﬁ¥%ﬁ?g?n1a(%%?%g%%n%0|I However, as
descri bed bePmdpcddeithistencictubsieate dn0 priay irdéisfambogdipbur bietiy a o]hdlme)par ate

coils in.t sub 10, 1 ough onI two substrates 110,
035 or ol s W et EbE Thsaai gt Gee of Hat e npe hereys BeTesrahe o many
subst.r aPe‘FatioﬁX@"cﬁarﬁi@ﬂl @nqw&rshawrﬁn F@ulesz RaviNGlae Vel tfoNdugmgawqmw ded by

the channels 114, 116. the two substrate | ayer exanple shown in
Fi guf e dhanpdle 1\, rﬂdﬁrtggaﬂfieréfa&msw@tar:at@il Hyueflevm@s deﬁqrzquskmhwrshfed to the
wi ndi ng
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si ngl ecoi | wandbiig dnewieachs@Ned 1 80,Ndb&re shown, there are typically provided
more to provide several or many substrate layers and one or more coils having several
windings provided by the channels 114, 116. As with the two substrate layer example
20 shown in Figure 1, the winding of cach substrate layer 110, 112 is coupled to the
winding(s) of the immediately adjacent layer(s) by one or more suitable conduits to form a
single coil. Nevertheless, in some applications a single coil winding provided by a single
channel 114, 116, may be desired. In practice, the number of coil windings provided is
dependant upon the total length of coil desired.
25 In some embodiments, there may be provided in each substrate 110, 112 a plurality
of channels 114, 116 which couple separately to an equivalent number of channels 114,
116 in adjacent substrate layers 110, 112 to provide a plurality of separate coils. These
coils may have the same form but may also be different, as will be apparent from the
disclosure below.
30 The substrates 110, 112 are secured together to ensure that the channels 110, 112

are sealed, apart from at their ends. Any suitable sealing method may be used, typically




channel 114, 116, may be desired. In practice, the nunber of cg%b Mﬁ@qmgps
provided is dependant upon the total length of coil desired. I one
enbodi ments, there may be provided in each substrate 110, 112 a plurality
of channels 114, 116 which couple sepﬁ%ately to an equival ent nunber of
channel s 114, 116 in adjacent substrate |ayers 110, 112 to provide a
plurality of separate coils. These <coils may have the sanme form but may
al so be different, as will be apparent fromthe disclosure below. 30 The
subst r abasg dg@ndant 2par thesedarddhpegdbhe substetsdr 8, tIRatExehwleshasindgd s 110,
112 arg sealed, apart from.at their ends. Any,suitable sealing nethod may
be used€a¥9%§%%?P9£ n%a%%£3%6 wi@”ﬁ%?ﬂg“ﬁéﬁéﬂwght upon the materi al
chosen for tihg. siasélkat£sl 15kay Bl BrmBX anilesithbie hugiaer DaAndhinglbwhigisbondi ng
agent, friction welding and heat meldiqulThe channel s 114, 116 may be
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formed fepeadant snon Bismeatera wé theayvlstsaten | Grilly apdihe manneyebday ApHNAEBN t he
mat er i a};, of 1b Q - Of i d i . 5 For
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moul di ngibefratede1 0, S ub ok ataspld 19 lost 12x (hardiaxpbpleehbhyg, bpisemantingped i ng) , by
etching, by laser cutting or by any other suitable nethod. Referring now
to Fi gui®y Shersgialde methadown i n” plan” vi ew an exanpl e of substrate 118 with

a channel 12%%’&51@1&!} \e’gi 2 R 1R [BhoWh Rd H&Q ev‘gédf@ WeE o1t Br éhblgﬂr&]g‘i% S€

direction 10 fromits end Hto its ta T and ‘suitable for

cl ockwi gihrehatricdh2®fvhidheprevilist a giiml M8lingFogwael]ipz cetldeise diredtionor i mage
of the w ndi 0 havi ng a, channel 24 fornmed.in_ a s trate 122 which
or ol qebo g nd i g pikT 419 ot o SoRivst Rt st B FEGAR £ s head
end H {®& itiguded pro®ides d mirrden SRS IR kDD byldeid £cHdgsd 298 & Be

pl aced one on top of the other and for 157their channels to be connected
t oget het sihytratedRe mhicdopiguides @ upiralshiodmy inwardiy inla dheckapisatiegtion fromtifre

skilled rson.that. this-gonduit will be nmuch shorter that the conduit
whi ch mgﬁﬁfngzl%%§%§§§§§ in conventional coil systems, providing

significant ppesakirgval1fdvanta@eimeFigby gachlaonans t5posthewitan aad fer nati ve
substrate 126, 132 and channel 128, 134 arrangenent in whjch the channels
12815 13chchaingbripibg apniesiediecdhetiver shardoadet fodshared. [owillhaaprasapl i ng
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136 i s fcessateid cohvertoupl @il dybems haoneling3doitifcant opaniealal advaamgover | yi ng
substrate or FigiuIesaSEL a%g e (()jw%}cl_ a}tg%at(f»?ei :s!u’bstrate 126, 132 and channel 128, 134
arrangement in which the channels 128, 134 are identical to one another and are provided
20 with coupling conduits 130, 136 respectively. In the example shown, the coupling conduit
30 couples the two channels 128, 134 together while the coupling conduit 136 is provided
to coupled the channel 34 to a channel of an overlying substrate or, if at the end of the coll,
to an inlet/outlet Jead.
The coupling conduits 130, 136 can easily be formed in the substrates 126, 132, for
25  example in the side opposite that in which the channels 128, 134 are formed, with a
suitable bore connecting the coupling conduits to their channels.
With conventional coils formed from tubing, the internal shape of the tubing is
typically limited fo being round. However, with this invention, it is possible to provide any
suitable cross-sectional shape for the internal wall(s) of the channels. Figures 6a to 6d

30 show various examples of cross-sectional shape. Of course, these shapes may be provided

by recesses on one or both of the abuiting faces of adjoining substrates.




to an inlet/outlet |ead. The coupling conduits 130, 136 can easjl g@% 007
formed in the substrates 126, 132, for 25 exanple in the side éﬁ% t%
that in which the channels 128, 134 are forned, with a suitable bore
connecting the coupling conduits to their channels. Wth conventional coils
formed fromtubing, the internal shape of the tubing is typically [imted
to being round. However, with this invention, it is possible to provide any
sui tabl e cross-sectional shape for the internal wall(s) of the channels.

Fi gures 6a t biggts @rhomew oparirdigsalesiigrisr sapefviviedggurs Sbshowan s¢kape. Of
course, .t hese. shape rayvi.ded. .. e . , t he
abuttinﬂwP%c§¥”8$&a’Fg?%f%§m§ﬁ g??%gggngké&Nﬁﬁﬁg5%%C&Q%ﬂg{gﬂggﬂ:§£%homs a
convent hiomangki dfadhad 4Shaptewotikentlli giieshape plvoiks a relgurasle widhapéce Fi gur e
6¢c shows a channel cross-sectional shape which is rectangul ar and oriented
at an alyiSeProrting GG sHligsay ®hesss hori zontal . This shape provides a

relagively Welg ol IRGR ander SURRAL bt QAnhlerskakignary phases. 5 Fgure bd

shows anot her exanp%e of “channel “cross-section. The cross-sectional shape

of the chann&hscmasdsdchional shapearfiiag ¢lomneaandtheohosemtias candesthwedn by t he
skilled person and. W]l be rel atively.easy to manufacture. Furthernore, the
inteynaﬂ&%ﬁggﬁéma ' ‘ﬁ%@dm:thﬁﬁrﬁ%V?ﬁY%??ﬂPSﬁ@H%ﬁP“% gwgﬁﬁgpﬁ3pﬁfsone
appl i catj; QNS chakii sEXRTRLEnot te U rRSHBEYIRNE AIRAHR] LR BRRVApEBcAIABII NY

internal channel shapes to to influence the behaviour of the chromatography
phases, fdrexpnplepit eayi bei adgaringbogs taprovide changhesiateusl pbsws] shapes © may be

provi ded surface roughness, baffles and the like. A though the exanples
e R R T S R
system gag: pirpYicdahéRimali §d mbeiatd s@idce roudMessEpaffiexanpihe lika. channel in one

substrate can be wound at a first pitch ile a_channel in an adjoining

substrate caniltbeuvgsthpsuarigs d%[scab@f ghoaptangishewn istheidrarings. eddgi tch of any

one chanpel il A 680, 0%, YRN Eor dlrferdi? o8l BRROTSE Bhftuhie, LLiR¥hden uneven

curvature of a channel 1o génerate pocﬁé}s or statronary phases.

Fur t her omy @ibstrdte sait ppeooiid aai firsspitdhcihiteea canngrinwh déjotons tdntrafeedan be

spirals, double or treble start parallel spiralﬁ fog nurti | e coils (indeed
APce VEHE 2

evens moPeubhaE difeat Bidr tYnlarlydse Phd) ol PaIchEB) R el i x
cral Rt S TS PERL DS Sugl DR el st aner, cnce
coi |  stmtietany phashs. churtlerverey this gpdofod! sterxcyurs odn grovidarcbhgamdredx it i s
possi bl Spi;['a s, %(r)gﬁg %?trgl())]ielstsart parallel spirals for multiple coils (indeed even more than three
starts if desired) and variabie and enhanced helix angle coils. The specific set-up is at the
20 choice of the designer.
Once the various substrate layers arc bonded or welded together, they provide a coil
structure which is very rigid and very solid. Furthermore, it is possible to produce coils
with substantially lower coil volume than with conventional tube coils, as it is possible to
produce coils with much higher coil volume. The structure is very stable and can be
25 rotated at very high speeds much in excess of 2000 rpm without risk of deformation of the
coil structure.
Furthermore, in the preferred embodiment the substrates 110, 112 are formed of
transparent or translucent material so that the interior of the channels 114, 116 is visible
from outside the assembly. This can enable a user to see the effect of the centrifuging on a
30 fluid within the coil. They also lend themselves to automatic optical detection, for

example through a CCD camera.




W th substantially | ower coil volune than with conventional tube coils, as
it is possible to produce coils wth nuch higher coil volume. ZteMAR 2007
structure is very stable and can be 25 rotated at very high speeds nuch in
excess of 2000 rpmw thout risk of deformation of the <coil structure.
Furthernore, in the preferred enboditgent the substrates 110, 112 are forned
of transparent or translucent material so that the interior of the
channel s 114, 116 is visible fromoutside the assenbly. This can enable a
user to see the effect of the centti ing on a 30 fluid within the coil.
They al so | end thenselves to auto&i &Hﬁfptical detection, for exanple
through a CCD canera. 2 8 MAR 2007 14 CLAIMS 1. A centrifuge including a
drive rotor, for driving the rotated conponents of the centrifuge, at |east

one coil arlr angetcsriBge iluginga gyve Fiokior devingthe rotafed gemponsegiofand 5 heat
t f f
ransied, ggﬁg@@ﬁﬁ@% R N5@tcldy A ifiGe FROO5 B0 HodPand

centri to c wherein t eat trans S 1 ncl udes
a bheathesitrinsfer nteaus opErahle iotragfea heatiftdm theerobwdypdy10 3. A centri fuge
according to claim?2, wherein the heat sink includes a plurality of
cooling elenents in the rotor body. 4. A centrifuge according to claim 3,

wherein the_ coolg B&ltﬁﬁ)%@ﬁ@éq?diﬁg@o 6120k i1 NGherdki e heiTBS sfeP nfchfs BOMes 15 5. A
centrifuge according to claim3 or 4, wherein the cooling elenents are

ar r angdgat wnlgfifedto didatesalayththobadvhe centrifuge coil or coils. 6. A
centrifuge according to any preceding claim wherein the rotor body 20
i ncl udes an encl osed beari ng chanber enclosing rotor bearings. 7. A

caotri f uge 3accorAlcagrifi@e ab@irding to Waks €] Whédk de ﬁEattsErﬁiﬁﬁleﬁﬂesf@glﬂﬁdH@
arranged to dissipate heat generated by the rotor bearings. 25 8. ‘A

cent r of GRmRsA Ry I the Fefer PRilYeoi | rotati on means operable to inpart
rotation to a coil and a housing substantially envel oping the coil rotation
means. 9. An assenbly according to claim8, wherein the coil rotation neans
-includes d&.r ot at abitefighatdording taclplmBalvhirginothe besling@eméms areedlihgg t he

shaft ﬁrngtfgé% li}{ ﬂlwnbgcgg housi ng. 30
15
5. A centrifuge according to claim 3 or 4, wherein the cooling elements are

arranged to direct heat away from the centrifuge coil or coils.

6. A centrifuge according to any preceding claim, wherein the rotor body

20 includes an enclosed bearing chamber enclosing rotor bearings.

7. A centrifuge according to claim 6, wherein the heat transfer means is

arranged to dissipate heat generated by the rotor bearings.

25 8. A centrifuge assembly including coil rotation means operable to impart

rotation to a coil and a housing substantially enveloping the coil rotation means.

9. An assembly according to claim 8, wherein the coil rotation means includes
a rotatable shaft and a plurality of bearings for mounting the shaft rotatably in the housing.

30
10.  Anassembly according to claim 9, wherein the shaft includes fixing means

for fixing a centrifuge bobbin thereto,




10. An assenbly according to claim9, wherein the shaft includes fixing
means for fixing a centrifuge bobbin thereto. 2 8 MAR 2001 15 11. ﬂ,
assembly according to any one of claims 8 to 10, wherein the ﬁﬁuﬁﬁﬂdﬁ /

i ncludes a | ubricant chanber for holding lubricant, the coil rotation nmeans
being in contact wth the lubricant chanmber. 5 12. An assenbly according
to claim11l, wherein the lubricant chggber is in contact wth bearings of
the coil rotation nmeans. 13. An assenbly according to claiml1l | or 12,
including a port for admtting 10 lubricant into and/or extracting

| ubricant fromthe |ubricant chanber. 14. An assenbly according to claim
It, 12 or 13, including a window in the housing allow ng view ng of the
interior of the | yRRbGAbIPIGREADES anyldhekT cldihs 836 S0k NrB8GGAE HbmGnd O any
one of clainms 8 to 14, including heat transfer neans operable to transfer
heat f riopul¢fea @@npwﬁﬁbwb%‘rﬁowg% lybricany theseadhistafioadaennd baigetia cemyclone of
clains 8 . £libhe housing forms part of a rotor of a centrifuge,
t he cof?“égFégP%%Qﬁ%ans(%btating eccentrically.. 20 17. An assenbly -
accarding to claim 16, wherein the rotor is nmounted on a shaft, said shaft
engagi ng said coil rotation neans to ] rt raotation thereto upon rotation
of the rot ok ZSATS‘?SBKH%%‘?Q T’%t%glé’(??ngﬁn‘&hetrﬁné}l‘ea]iuﬁfl?@ﬂt c\ﬁﬁEP"eq IH% he shaft
I's a calintdcevAthadarifi@td¥ithe dodt rotRIdRBLaUr r ent chromat ograph appar at us
including a centrifuge according to any preceding claim 2 8 MAR 2007 16
FrErrrarattrererrrerrrrerrrerrrrrrerrrrrl ABSTRACT (194194 CENTRI FUGE

Frrrer~teerryJrr~Le b b bR =1~ *(00002%. 5 A i f 10) i
provi ded wi thj‘a cé%taﬁﬁe&}’ %Ccfog#égfo flf’é’?Ilb%ﬂ\kﬂ‘ggﬁngﬁgoﬁgﬁg%gémﬁggg( )

10 lubricant into and/or extracting lubricant frotn the lubricant chamber.

14.  Anassembly according to claim 11, 12 or 13, including a window in the

housing allowing viewing of the interior of the lubrication chamber.

15 15. An assembly according to any one of claims 8 to 14, including heat transfer

means operable to transfer heat from the coil rotation means.

16. An assembly according to any one of claims 8 to 15, wherein the housing

forms part of a rotor of a centrifuge, the coil rotation means rotating eccentrically,

20
17. An assembly according to claim 16, wherein the rotor is mounted on a shaft,
said shaft engaging said coil rotation means té impart rotation thereto upon rotation of the
rotor.
25 {8.  Anassembly according to claim 17, wherein the shaft is a cantilevered
rotor.

19. - Counter current chromatograph apparatus including a centrifuge according

to any‘preceding claim.




drive rotor (26) is |located. A bobbin (62) is attached to the planetary
gear shaft (44), which is driven in planetary notion by the r%{?ﬁ‘%lﬁ%?ﬁﬁ
the rotor (26) and its toothed engagenent wth the shaft (18) 7
cantilevered rotor. A flying |ead SECEIOH (72) extends fromthe bobbin
(62) through an aperture in the canti®evered rotor (26) . The arrangenent
provides to a centrifuge structure which can handl e hlghernmmmmW'{ “mm_ .
speeds while maintaining resolution. The flying | ead secti yﬂMﬂ 'ides
a sinple path for the inlet and oWiBEIRAEdds (84, 86) which redyges. dead
vol une and increases reliability. The bobbin (62) supports at |east one
coil (68). Rotor conmponent (44) includes at |east one beari

Attachnent nmeans (66) are provi deeyerpMabEy to attach t he % mmﬂ”"ﬁmﬁm

the rotor 15 conponent (44), the attachment means (66) enabling,J.¢
the bobbin (62) fromthe rotor wthout renoval of the or any bearlng (50

at1 abhment madRETC 68y P ERsvanry! 2P achBuePhE SRR HOT8S) o ehe Bl of e

rotor C@RROREIH(26Yi4)ocafddeBbolstiS |1é/dt(a459éd foQbe bRgea/Ndat EHAGG 44 Whidls
enclosed in aqcﬁghber (56) of agggtor 26 mh?ch cﬁg%ber (56)ﬁcan be

plr ovi Flets driven in plengtemrnotion Bothe iptetian o pmr ) rndEsonicd engadegiened from a
2
by oaucet bt AR, E IR st nt Ty W bleadicfiidh 08 SRRRES QR B, o' o

cl osed Bybimes2) @waﬁghsw ipeRroih thdeasibstddiabar(Ye)n grmmf@ganeras;nsmm in
relation to__channel (14). A co I|n conduit couples the two channels (14,
16) 1& ogetHuriugs sHaFiHE whikh ca k)},ar@& lplg, grgotational speeds while maintaining

resolution. The flying lead section (72) provides a simple path for the inlet and outlet ieads

{84,86) which reduces dead volume and increases reliability. The bobbin (62) supports at
least one coil (68). Rotor component (44) includes at least one bearing (50, 52).
Attachment means {(60) are provided removably to attach the bobbin (62) to the rotor

15 component (44), the attachment means (66) enabling removal of the bobbin (62) from the
rotor without removal of the or any bearing (50, 52) of the rotor component (44). In the
preferred embodiment, the attachment means (66) removably attaches the bobbin (62} to an
end of the rotor component (44). A gear assembly (40) for the centrifuge (10) is enclosed
in a chamber (56) of a rotor (26), which chamber (56) can be provided with lubricant. A

20  chromatography coil assembly is formed from a plurality of rigid substrates (10, 12) which
are disc-shaped in plan view. Produced within each substrate (10, 12) is a channel (14, 16)
which is closed by the lower surface of the substrate [ying thereon, as shown in relation fo
channel (14). A coupling conduit couples the two channels (14, 16) together to form a
unitary coil.

25




