
PATENT SPECIFICATION    (11)  1592935 '(21)  Applicaon No  9905/78    (22
Filed 13 March 1978' (31) Convention Application Nog. 27 11336 (32) Filed
16 March 1977 2 734781                         2 Aug. 734 764
2 Aug. 1977. 2 734720                    2 Aug 1977in 44)  Fed. Rep. of.
Germany  (D)                                         in Compet e  Peci lc
published        15 July 1981 B0411 7/600 5/04 (52)   Index  at acceptance
B2P  10 A '(54) A DEVICE FOR USE IN THE CENTRIFUGAL SEPARATION OF
COMPONENTSF A LIQUID the       a        of   brane is included b(seeF   6
ofteptent Jei n  tersburg    7-9, c'enb 1a-200  Kie],  -the    Federalw e
ica dn th  v e ls ar  plnsu ab larly described     seaatateia nd
theavsaclsedbto enad RepuIblic' o f Germanyd c  herebyf -  declare
protractl ed    soae r       for tran sthe   afte r serum.~ ~   ~k -
eartri sthersape orfo taspomd 5   -the invention for whh  oI pray that a
patent. contriugint  65 May be granted to me, and the method by   U.K.ie
S.inficationg   o.a  with-theic which it is to be performed, gto be parieu
refer   topatiopf          No.      1,200,96 *ladly  described i   n
ytefloigdsrbsa   sebyfruei  h   eti *0 ctatiaeme~at. u   r
separating of the  components ofi                     - usesing  the
rentrifu al a separation ofug corn   tb   whi rayi be of, las  ore ftpleati
cs u se   i n   th  e s~ ;t or  ab    Od ,.. th e a sse m b ly  in c lu d
es'   a   c o llec tio n  6 0 abl - y centrifugal sfrepaaif bfh .'pcdfi-
torubsdwich am'as shw  inFiuee P911aeitsy of Ahe elemld-entpecingl -efore
those  intende  to  epugdbOri.   pNesithe ofth. oponents'COf   l hid,
cal  fo bseparAt-  mfaterial, and hsa closed botmen  a sng beldu d   cells
fome     blo   plar ma  or  a Closable uppr endwt    the tubev is a sr uom,
the  slassovents '       aqeparator in the shape                  n of a
spool, made 1    So th at d fdithee om pot mst of              liquid, e. g
Plstyrene but with, at its 65 blooatd,  ofdfeentrseif ic  grvtismay  be
uppertn~d, A   flxi~ble. resilient wipe  oto su e a rtve d i iy   c l e n f
t orif a n d t h  s e c u e   w hi c h . Is n   se a lin g   c o nta c  wi
th th  in n e r queentremixing is4f n the cmoetmabewall' of the tube. :The'
centre  petreo revete ivessels  the spool  A  be closed after s rationfr
20ontaining A' plng or separator element cn-   of th      mens of   the
liquibly itub   cof a; resilient Material and displace-  separate plug, or
it may befte7ih          0 able. by  cnentrifugali forcel pm(
n fint Figr   I.. greavity  knof n the m eement being between those
intended to be-plugged by fibrin. Neither 25 of 9th  omponentsr whichaareto
be separa.  of these centraleclosure methods give secudrn e athd, and its
diameter being greater 'than  sealing during transport of the device, 0 7
that of the glass vessel; Separator tbeelents  that rimixing of the
omponents can' ocur. fofh this b ature, such tase disclosed in U..  Alsoo
the:   spool-sha p  e     separator  With Patent Specificati s'No.
1,200,966 (equfva-; d lexibf   skirt is ornle  tngre  mInat ure lent to:
Patent aNo.n 3,508,653),a 'ihiae    Furthermor  with all: these prior
devices, 30 the disadvantage that they   lst bepr          th lpro iquid, s
e. blood, must obeintroduced 80 duced to dery cldse rtolerhinces to a ser
a into  the deviceaing watr ltve       labori. effective -seal, with 'these
deviceg,".the fric-maneete~fe   efrto  of a `fubber tion  between   the
separator element and  caraor by'dean  oftha pprette  possnibl tube can -be
sbgreat -that litte or no'separa-thogteaxlbrefte   oo-api 50tion  may
occur.  bCeitifuging, containers  S5eparatorteleet
85 are   also  knonfm  U.S. Patent No             It is ii obetof the
-invention 'to, eii .3,3101'.Where a .separator. eleni~it", of  nate 'or at
least reduce' these disadvantwe the aforesaid  type of rspbiciflc-
gra'vity'i   by providing a device which isucml located in the
separatortueanth  ei--' cadadwereofthseato  elemn 140 ternal `diaeter of
the 'element is consider-  may easily be producdeg.banijton9 ably! smallt
'than: the internal diameter of  moulding pro'cess, 'anwihhchrmxg .-~~~~ac
1 the.tube; in this-scasealing between 'the  of.'the.components
u or 'of two Cofibpbndts is Intendeidt   be. effected  difsono'
disso~lvedigeins1,pe by. an  elastiesdi.,       (b.g.' of  flexible. porous
vented  after  cenitrifuig  ee'drn '45 plastics-material) be'aring  against
the  inside  transportoftesprordvc'rduig9 of -the  tube 'and  ~operating
as  . filter; h, ow-  protracted storage.  A  ute   bjc  st ever,
onsideable rmixingof 'su~bstances  simplify tecagwih  lqui  ofth (e~gI
potasium    ins,   o  eazy es   sufr   as separtor 'evice   In ~he   prsent
invention 



LDH)  dissol~ed  in  th6  ne   co~pdnent   may  the  'eparator    member
does ot  hav e any    and secure sealing across, ..            I. the tube.
when  be formed wihltrl19i~gfn   rwb   Z. -N- the  is atrtst
~~to preve,  jamnig4ir4tectrfing -' '-4 - In adaai~6 wth be~present,
invention,  operatio4.- tipee ?~sp~wed ait the fo   us   n  h
purthealjoje.j tbe separator element may 5  eiffig$spatin$-jzrpbeft o  ab
rlesblt ~netd-to a sealing Plug  0                   Y li#& at c
*si~~~~~~zs~~t~~e iator tube and   for the iepsita  tue-ftrbig  ild a
-s6~arat~r' Slenient    ~h 'serves toeffect  the  uei  c olq   b~ti lug-j.
and --the pathi~~~~&  jj~~~'otntrifugally separated frjpid
eentrifu~~~~~~~~~~~~~~~~ipg, opemlion is cosmuenced. The~~~~~~~~~  .
coipeiet~s   heein                       sparto   emntremintoon-ute  a te
whic  en   sclsdori  b               etrfgl  oc           is eceee.O
tisol centifugfl$,a$                      '       tb .teprif.opraiolhihyay
eve *the tpI~o   elmen  ismO~l~l wtidi -npe compeAisnodstrdashefl the tube
4~hg  b~tr~u~ig. i  mae~ i    ~ 'titiig  for    iconamU     urn  this edis
one piece of rigid niate~fria t and in hclu h    placement  Thf
reeasablepfun comiection be- 2$) potion *ich bi cicuar in setohn   a    w
flpsp, lmn  -an phet plur8 at least at its wi~~~~~~est part the same
diashet~~~~~er or e  di p cs~nemay, for  eanpe  comns U  ien -fof hlpbe
when the tube                  is atrs, o  ve   omo    t parts.o may orn-y
is   p-rieby thc 'eparats  elemen formis als    penrisega intrlckin  prots.
e.g.in  thefravofls ~5 cp~p~et0 entncos  t        -etube: b~eng. thenarc~
n 04, O 'l proetnWe  whichg maynd tab   uelueg   etfl$4 durtiheaprprae
nlremn 'inhe  reces maexpson oflskc thaueune   h   resr                h
seaaordvc  acorin toub            h 15tra   imtrof the liqib6 treheivnto
may hav  means frch  conneetin the inve~~~~itive s~~~par~~~t~r device in
a~~~~~a~~&d- Jth   Sqra, i pre errd tipl  contrctinth ancewi-th  the sapie
principle as ~~~~that         i'fseie  a   be used 4&qtp rkebped and thenfl
4tA'~5  as he externa  daer'  o    eisre  it    eIi age wthi only a 35horgi
separatr4e4t-'eul otenfe   opeationsr                      hsisacmlshdb   0
internal 4i~~meter of thel'tube Mclowe'ver.a jieans ofa epraore emeticonn-
ete 4ne.   from P    Pkid mtwsmteilexad    toho6 psto  rodqr wheichentens
no  h 49tetueb'q   e~faed   n   tu   h    eee4  csasasctoiiso   o  the 105
during centrfuging, beteen the tubs, twal    ent bybekp hefatr   etin 45
tiomn of what ~ay' e crfre  ton    aftenejecnncos   Texspepaao  tpe  s  4
h.ir   n   lgr   opoets   Oc   thndsdbymaso  aconv sentoa pnoition w    i
omlte   hetbergan   plg.pneep                      rh  evc   sred   o
th-eas ~pa~t r elsw estiPart fpslt -in its poiin  $utby        hesfrctue
section is formed ~Ob twel h  t~ivo  dmoneitE pthis PoritS   attesd   eot
rmtesctoipnn 1 sjnq  thee ae yo clniners  ffecivey  sparaorc elmnt beingats
of coial frm- 'ji1 qprffer qed th- Sdif~. the separator  area.- i 55
elmentis rlpasbly  onqetuedis ato. r iso    Fogr ..o ui   - oil   the hy
frmic nedefO that, ,~~~~fter completion of. a ~~~~~~~~suction intake
mately  hemispherical shape  is provtded.~~f .aprse itero whyibramXy b6 in
krteP diectlyitie-gggn    ihalwrrng   Port-wion ofy the 69tiu wihu    therl
,ued~    transe  of eth     Wepao   ue    h   ouetrbr    a   2 'late  69.
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isutreisb   coa               I   -prfernul  oine4t the recei- W  ? is 2
parAPator                                      e, tbae  ddtiipj'
fcscrediwrsan/rot    t sevn g~mfliccer.i for the vr (5- wd;.,  ThId~
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3 in'the bore otthe connector.    . :         sepkrator tubes, the'
expansion of the tube . After .-the tube .has ,been charged- .with
diameter is.! smaller during. centrifuging be- blood and -Ihe., piston' rod
has been re-  cause of inadequate dnternal pressure, so moved, t-he-
separator :tube is"losed at the  that the forming of anh-7annular -gap may
not 5 top by a conventional sealing plug and is  occur.- and. ' the
.Aeparator element . may 70 then sealed- off:,.in the area .of 'the -hypo-
merely- compress .the air present abovethe dermic  needle connector.. The
device.. is  fluid. To- prevent this occurring, spirally then ready for
insertion into the centrifuge.  extending.grooves may.be formed 'in the It
is- thus not necessary to Wremove the con-  upper portionx' of-; the
internal, surface of 0 nector -.from  the- separator tube and apply  the
tube. Also, the internal surface'of the 75 another closure. appropriate
for' the centri-  tube, and: particularly the -grooives, may be fuge,
or-to. centrifuge--the tube;the. re-  coatedwithl a paste such -as a.;
siicbhne oil 



vrsed: position. i.e. with.suction plunger,  or a. silicone grease,
in.order. to delay the which may.:still remain, facing downwards.  movement
of the separator. element.  This 15   Since separator devices are
frequently  is of importance -in cases of blood treated 80 intended to be
inserted into -a. centrifuge  to prevent coagulation, since thrombocytes
just after blood' has been withdrawn and  for example, follow the
separation 'of the charged into: -the tube, it is . sometimes  red. blood
:corpuscles from  the upper al- ne cessary to add .solutions such as anti-
ready separated phase, with a slight delay;- 20 coagulant or stabilising
solutions, during or   'Embodiments of the invention will now 85 shortly'
after charging._- To  render this  be described, by way of example, with
possible, it may.,be 'advantageous to  incor-  reference to' the
accompanying drawings in porate a closed chamber wherein the re-  which:
.,    . quired -solid or fluid additives may already    Figures la to I are
diagrams illustrating 25 be present. The additives are then mixed  the-mode
of operation of a.separator device 90 directly with the blood, during
intake by  according to the'-invention;    . suction, so 1that the
separator device may  : Figure: 2 is a fragmentary cross-section be placed
directly in the. centrifuge, pos-  through the upper part of- a separator
tube sibly after.lemoval of the f suction piston or  wherein. a separator
element is releasably 30 piston rod and . possibly- after Sealing off
connected to a sealing plug;        -    95 the hy-podermic needle
connector.:            Figure 3 is a cross-sectio, partly broken -In a
preferred.embodiment, the separator  away, through a separator tube wherein
tube -is provided with a needle connector  the separator..element is
releasably con- having '~a bore which  extends. inwardly  nectd to a piston
in the tube;' -35 through a ,tubular..extension .leading into    Figure 4
is a cross-section through -a 160 the inside of the .separator, tube. The,
bore  modified :form- of- separator device prior to of the tubular
extension ,may be arranged  a blood. withdrawing -operation;, to: be closed
by -a finger-ike projection    Figure 5 is a fragmentary section corre-
from the base of the separator element. It  sponding to Pigure 4, but after
the with- 40 is desirable for the bores of the connector  drawal of the
blood;:                      105 and the tubular extensiOn to be coaxial.
,Figure -.6'is a cross-section through a . l  another. embodiment in(
accordance  further modified form  of separator device with* 'the
invention. the wall thickness of  comprising a tube' having -a cover at its
the separator tube. is increased towards the  lower end;. '45 bottom of the
tube -which maintains a con-    Figure 7 is a detail view:bf the covered
110 staft internal. diameter.. - This construction  lower end of-.the
separator tube according &cts- to&'delay the release or travel of- the  to
-Figure 6;       - - separator element until the -phase: separa-,  .'Figure
8 is a; fragmentary cross-section' tion has already started. IIn an:
alternative  through -yet a further -modified form  :of .'50 embo'diment,
thae-internal diameter-of -the  separator device -which includes a chamber
115 separator tube isslightly' decreased. in its  for. additives;' lower
portion, to  accomplish :a similar    Figure -9 is a- cross-section through
a purpose. .In  both -cases,- the separator  separator. tube. having  a
wall thickness element travels 'more' slowly to the phase  which increases
in the downward direction- .55 bouzidary' under the. action of centrifugal
"Figure AQ' is ia 'cross-section through a 120 force, because :the'
increase -of th6 internal- separator tube having 'a. downwardly de-
diftmeter'. of ithe  tube  by  expansion  is  creasing-internal diameter;
smaller due to'the increased- wall thickness;    Figure ill is a
cross-section through a and/or because the internal diameter, of  separator
tube  having  internal  axial 60 the sepatator tube is ,reduced: towards,
the  grooves2 and, .23 laner. area. _-The increase of the wall thick-
*Pigure- 12 is a cross-section' through. a ness,: or the reduction of
the.internal dia-  separator  tube  having  internal  spiral
meterpreferably lies -within a' range! from   grooves.E 0.01 t, 0.4 mm.
Referring to the drawings, Figures la to' '65  -'In -the case -of
-incompletely -charged  lc show  the mode. of operation of,-the 130    @
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4 separat6r devic6 according to the invntion.- coupling element;- With a
teparator device T  he illustrations, shoW  thle separator tube  of this
'kind, it is possible to draw blood horizontal, which is the .position
often  after attichng- th-e hypodermic ixeedleire; assumed in centrifuges.
'Initially, separator  zdve th  -end meibber 18, replacb6 this . 5 tube 2
made. of aSynthetic plastics material . mehber by a sealing tleiient, and
then in- 70 is closed byI sealing plug.' -4, a sepprator  ser the separator
tube -directly into the element 6 ii the form of a -cylindricil rmem-
.entifugi  after remov-al of the piston rod ber being conmected to the
underside'of the  15. jpiug.:4'.y Means;.df a-'boupling element :8.
Ithe construction 'shorwn in Figure 4, 



10 Referring. to z-Figure- li. the two phises.of  the: separatak elteent;
or member 6 is 75 licuid which are -td be skeparated; are de-  s'ituated;
*ithin the sepmator tube 2, close noted by -lines or dots, ;the liies'
denoting  t- the b6tnoth of- the tabe or rather to the the liuid .pha-se
and the dots'defioting a  regibt of the end ihember 18- which again
heavier, and, for nxamsple, solid phase dis-  pitwitb a tubular jspigtot
conevtor fo-r' a 15 persed in the hid  phase. .igure 16  hypbtetic needle.
The Separtor element 80 shows 'the .conditon eistablished after a 6- has a
main, lower body portion 6a ewhIIhl particular period of operatibn of the
centri-  is eylindflcal? Of diameter smaller than that flige .the eltnent 6
being' detache-d from   of the intbrftal dianiete' of the tube 2, and the
couplinig element: 8, 'aUd a partial  nierges upwardly A    hith a pbttid
6b, of hi- 2.0 separation already; having occurred.  The   onical-;
tross-setion th6 miaxium  'dia- 85 separation between the two phaies occurs
litter of which is eqtal to -the internal through :ant anhular gap (0
..between the  diameter of the tulbe; 'the. upper ciinil separator element
6 and the side of the  pdrtioii (at its side' fatifig amay froni the tube,
forbied by eipansioni of the tube due  'eid. Iiembet 18) is coniieted to
piston tod 25 tbo:the pressure exerted by the liquid- being  15 ihrotj  a
thinner ot wvaker section 7 90 centrifuged.  Upon continuiig fthb 'centri2
Which s 'desig&1'  as a fracture seCti6h: fuging action, the liquid phase
tiavels past    Di :use of thie  onktibctidi shown iBi the -separator
eleineit 6, which slides to-  Figare 5. tfihe sepatator thbe is sealed off
wards the bottom of the tube and floats on  Afte? drkwilik btood, -in  a
cotvintioial 30 the heavier phase.-                        mfihanner kit
describie at this stage. Separ- 95 The: separator element 6 may be formed
ator element '6 is Situated in the dpper part of suitable' rigid material,
in- particular a  bfI the separatot tube 2 which is closed boy plastics
-Inatefial such as - polystyrene, and  a cctwfiVeftical sealing plug 4. The
separ- the element  my .'be 'solirdt- hollow,. or  Stor tube is placed in
the centrifuge in this 35 weighted.: In the separation bf bloodluse
poshiton sfid, after completion  of the ioo is preferably: made of
a..aseparat6r elekifent  Centrifhigng dperation and 'the formation of
polystyrene, having a'spetifiu6iweight of  of two layers of different
specific gravities, 1.05;.that -is lighter-thaji the' erythrotyte  the
separator element in its nevw position laytr wliich has 9p6cific weih*t of
1.09 and  prevbnts ernmixing in the boundary areas Q a little heavier than
the,-plasma or serum   of -these layets.- -                    105 layer
which has a specific weight of 1.04    Iiithe -coistruction Mihown it
Figure 6, to 1.45.           -         -             the separator element
6' is located: within . In .the construction shoWn in Figure -2,  the
sepaittube2 Mbove theblood drawn sealing plug 4' extends beyond asid around
iff; -Ihi this arrangenient, the piston rod is 45 the rim :df 'the-
-iepiratar tub& 2.  The  already rtiroved ail the separator tube 2 I110
separator element,76 has a-:body-of cylini-  closed by te-anisof a
conventional :seting drical shape, of the same diameter as' the  plllg 4.
.Th  lower end member :18  hich internal diametervof the :ube,-ha& a peg 14
is fored ivith a tapered tubular spigot engagin, ds& Acoupling elementi in
a eorte'-  connectdf 179. istheildosed abyicover 40 50 spdnding recess 'in
the-plug. -The element which is ipproxidiarely hemispherical, the 115 6 is,
moreover, protected against jimming- Ah  6f the hemisphercal 'cover 40
being within the separator tube by 'means of snapped intd 'ngagement with
lower end integfal-finjers 10 which extend beldw:the  member 18. The cover
40 has a projecting body.of.the element.                      l :  -   lip
-42 in its: nm  which is in engagement *55.  It the:construction shown: ii
Figure 3, with a 'correspondihg recess formed behind 120 the separator
tube. is .provided it one end  annular lip' 44 on the end e itember. 18.
with a piston 16 and; 't the other;end    -A  icrew  cover - may
alternatively  be with-an ehd nmember- i8 arraniged to receive  applied.
tbo a niodified' centrally-positioned a hypodermic -nieedle. The hbllow
stem on  spigot 19.:   - .60 the member 18 which provides;-a: spigot    In.
the use df a cover of theiJst described 125 connector- 'for 'the- needle,
mayS, be posi-  kihd, thie iluid of greatdr 4iecific gravity' tioted
c6axially with. respect' to the tite,  may :pflfl into: the
:hhehispherikalJ..cover but is preferred to be eccentric thereto.. during
centrifuging' a8:ima 'be withdrawn The -separatf& eleihent 6 -i fdf
ctlindrical  therefrom after the centrifuging bperitiiih. *65 shape and
cbnnected to-the piston 16 by a-   In the  jddiflied cbnitruction shbwnmin
130    5                                       1 592 935
'5                17 Figure 7, the tapered spigot connector 19  ponenL is
closed by a sealing cap 46. The cap 46    In Figure 10, the internal
diameter of extends from the cover 40 through a trunk  the tube 2 is also
reduced downwardly to portion 48, and a sealing finger 50 extends  (D-2x)
to obtain similar results.  Such 5 into the bore of the connector 19.
variations in wall thickness or internal 70 The cover 40 is preferably
formed from   diameter vary within a range from 0.001 to 



plastics material, for example a  poly-  0.2 or 0.4 mm, depending on the
nature ethylene of low flexibility.             of the material used for
the separator tube In the construction shown in Figute 8, and separator
element. 10 the separator element 6, which acts as a    In Figure .11.
axial grooves 60 having a 75 suction piston, is again located within the
depth of 0.02 to 0.5 mm are formed in'the separator tube 2. The lower
portion of the  inner face of the tube. These grooves act separator tube is
again so constructed that  to prevent a deposit of thrombocytes at a
tapered spigot connector 19 extends from  the upper edge and on the
tapering surface 15 the end member 18 to receive a hypodermic  of the
separator element when the device 80 needle.
is being used to separate components of The bore of the connector 19
continues  blood. in a tubular inward extension 21 from the
Alternatively, as shown in Figure 12, end member 18. The tubular extension
21  internal spiral grooves 62 may be provided 20 extends into a storage
chamber 23 which  for the same purpose.                   85 is defined by
the inner surface of the    It is appropriate for these grooves 60
separator tube 2 and, at the top and bot- *and 62 to be coated with a
silicone oil or tom, by the bottom face of the separator  silicone grease,
which initially assures a element 6 and the inner face of the mem- -total
seal but then passes downwards under 25 ber 18.
centrifugal force and thus opens the way 90 To prevent egress of the
contents of the for the thrombocyte layer. chamber 23, a finger-like
projection 22    WHAT I CLAIM IS:- extends from the base of the element 6
to    1. A  device for use in the centrifugal enter the upper end of the
extension 21  separation of components of a liquid and 30 and close the
bore thereof.              comprising a separator tube and a separator 95
The bores of the tapered connecter 19  element which serves to effect
partitioning and the tubular extension 21 are preferably  of centrifugally
separated  liquid  com- coaxial. The connector .19 may be arranged
ponents, wherein: centrally, but alternatively  eccentrically,   the
separator tube has a first end (which 35 with respect to the separator
tube. The -is the lower end of the tube when the tube 100 former
arrangement facilitates the charging  is upright) which end is closed or is
closable of the chamber with substances which are  during centrifuging, the
tube being made to be added to the blood, and the subse-  of a plastics
material so that the internal quent closure by engagement of the finger-
diameter of the tube increases during 40 like projection 221n the bore of
the tubular  centrifuging; and                  '105 extension 21, while
the latter facilitates the    the separator element is movable within
manipulation  of the hypodermic device  the tube during centrifuging, is
made in during the Zlrawing of blood, particularly  one piece of rigid
material, and includes a in the handling of the device whilst seeking
portion which is circular in section and has 45 a vein.
at least at its widest part the same dia- 110 After being charged with
additive, the  meter as the internal diameter of at least separator tube
may be sealed off both at a portion of the tube when the tube is at the
tapered spigot connector and at the  rest, upper extremity.
whereby the separator element forms a 50   In Figure 9, the separator tube
2 has  complete seal across the tube when the 115 the same internal
diameter (D) throughout, tube is at rest but is able to move within but the
wall thickness increases (S) down-  the tube during centrifuging due to the
ex- wardly to (S4-x). The result is that the  pansion of the tube under the
pressure of expansion of the plastics material of the. the liquid therein.
55 tube, under the action of the centrifugal   2. A separator device
according to Claim  120 force, is reduced in the lower portion, and  1, in
which tfie separator element com- so the separator element does move down-
prises a cylindrical member having end wards, but slowly, after the
establishment  faces which  are curved  or of conical or the substantial
establishment of the  form. 60 sedimentation balance. By increasing the
3. A separator device according to Claim 125 speed of rotation during
centrifuging, it is  I or 2, in which the separator element has also
possible to produce expansion of the  axially-extending lateral guiding
fins. tube even in the lower portion having the    4. A separator device
according to Claim greater wall thickness, and thereby a con-  1, 2 or 3,
in which the separator element is 65 tinued upward transfer of the lighter
com- releasably connected to a piston arranged 130    Figure 7ythe tapered
spigooiconnect  12 is: als  rdc :               d is -closed by, a sealing
'capt 46. The. cap 46    In Figure J10, the internal diameter of extends.-
from- the cover 40 through a trunk  the tube 2 is also reduxced
,.downwardly to portion 48, and: a sealing finger 50 extends  (D-2x) to
obtain. similar .results.  Such 



*5 into the:bWre of th6%connector 19.        variations in wall thickness
or internal 70 * The cover 40: s preferably formed. from   diameter vary
within a range from 0.001 to *plastics material, for example a  poly-  .0.2
or 0.4 -mm, depending on the nature ethylene  of low flexibility.
of the' material used for the separator tube In the -construction shown. in
Figure 8, and: separator element.. 10 the separator: element '6, which acts
as a    In Figure\11, axial grooves 60 having a 75 -suction piston, is
again located within the  depth of 0.02 to 0.5 mm are. formed in'the
separator tube 2; -The lower portion of the  inner face of the. tube. These
grooves act separator tube is again so constructed that -to prevent - a
deposit of. thrombocytes at a tapered: spigot connector 19 extends from
the upper cdge.and on the tapering surface 15 -the end member 18 to receive
a hypodermic  of the separator element when the device 80 needle.
is::being used to separate components of The bore of the connector 19
continues  blood. in a tubular inward extension 21 from the
:Alternatively, -as show.. in Figure .12, :end member 18k The tubular
extension 21  internal 'spiral grooves 62' .'may'be provided 20 extends
into a 'storage chamber 23 which  for the same purpose.,
85 is defined- by the inner -surface of the  - It is appropriate: for these
grooves 60 separator tube- 2 and, at the top and bot- 'and 62 to .be coated
with a.silicone oil or tom, by the bottom face of the separator  silicone
grease, which initially assures -a element 6 and the inner face of the mem-
:total seal but then passes downwards.under 25 ber 18.       -
centrifugal force and thus opens the way 90 To prevent egress of the
contents of the  for th6: thrombocyte' layer.: . - chamber 23, a
finger-like' projection 22 -WHAT I CLAIM  IS: .-.. extends from the base of
the element 6 to    1. A  device for use in the centrifugal enter 'the
upper end of the extension 21  separation of: components of a liquid and 30
and'ilose thelbore thereof.   -           comprising a separator tube and a
separator '95 Th die bores of -the tapered connecter 19  element which
serves to effect partitioning and the tubular extension 21 art preferably
*of csntrifugalty  separated liquid  com- coaxial. The connector ,19 may be
arranged -ponents, whetein ' centrally, but ' alternatively  eocentricilly,
. .the separator tube has a 'first end (which 35 with respect to-' the
separator tube.- The -is the lower end of the tube when the tube" 100
former'arrangement facilitates the charging  is upright).which end
is'closed or is closable 'of -the chamber'with substances which are  during
centrifuging, the tube being "made 'to'be'added to the blood, and-the
subse-  of a plastics material so that the internal quent:closure by
ei4gagement-of the finger-  diameter . of: the ..tube increases during 40
like projectibn: 22 in' the b're -of the tubular  centrifuging; and '   '
- .   .. dOS extension 21, while the latter facilitates the
the-separator element is movable within manipulation  of: the  hypodermic
device  the tube 'during centrifuging,: is made in during the  blrawing of
lood, particularly 'one piece of rigid iiaterial,. and includes a in the
handling of the device whilst seeking portion whih is. circular in section
and 'has *  45 a vein.   -:             ; -  -        'at least at its
widest .part the same dia- 41O After being 'chirged 'with additive, the
metei as the' interfial; diameter of 'at least' separator tube mayr'be
sealed off both at  abportion of the tubbe when the tube is-at the tapered
spigot -cdnnector 'and at the Ztest-E upper extremity. :-   .
- whereby" the separator element forms a 50   In Figure 9, the separator
tube 2 has  complete seal across the tube when' the'115 the same internal
diameter (D) throughout, .tube is at rest but is able to move within but
the wall thickness increases (5) down-  the tube during centrifuging due to
the ex- w;. da   to~ '(S'.;+x}. 'The' 'result is; that:. the  pansidff .t
the tube' utdet -the prbssure df" expansion of the plastics
materialq.'6fuhe  the liquidt therein. 'i ;! ' '' 55 tube, under the action
of the centrifugal   '  AseparatordeviceaccordingtoClaim  120 force, is
reduced in the lower portion, and  1, in which the separator element com-
so the separator element does move down-  prises a cylindrical member
having end wards, but slowly, after the establishment  faces which  are
curved  or of conical or the substantial establishment of the  form. 60
sedimentation balance. By increasing the    3. A separator device according
to Claim 125 speed of rotation during centrifuging, it is  1 or 2, in which
the separator element has also possible to produce expansion of the
axially-extending lateral guiding fins. tube even in the lower portion
having the    4. A separator device according to Claim greater wall
thickness, and thereby a con-  1, 2 or 3, in which the separator element is
65 tinued upward transfer of the lighter lom-  releasably connected to a
piston arranged 130 I 1||1||1 111|11 11 111| Iita 11 111    tb    6
1 592935                                          6 



to slide within the tube, and the separator  & -15. A;: sepatator device
according, to tube -is- :equippedt with -a connector for a  Claija 13. or
Claim-:14;. in which the bores  : -hypodermic needles -    '- :   - *
.of- Athe connector' and of the tubular ex-r. ":- A separator device
according to Clainm  tension are arrahged .coaxitly...       - -5 4;
-int-which saidlconnector is releasably- 16. A separator device according
.to any  Ss arranged on :the eparator tubp.    -        preceding claim, in
which:: the separator- :'6. A separator device according to Claim  tube: or
a -space: in communication -with: a 4 x-in 'whicR-b the- sepirator- element
is: con-  connector for a hypodermic needle is con-    ---- nected to the
rod of - piiston'in' the .separa-  4'ected' to .a reduced-.pressure
chamber;i 10 tor tube 'through 's. 'fracture section, -and    17.
-A.sepa'rator device according to aly '60 acts as a suction: piston..:  '
-: ,    -i:,;   preceding cdlaimx in. which theiwali thick- r-7. A
separator device according -to Claim  new-of 'the.; separator i tube .
increases,- to- 6, in. .which the separator element is -of  wards - said
-.first .end: of the tube, ..: '. conical form. at -the; side remote from
the    -18. A separator .devke according to any       - - 15 hypodermic
-needle ..connector,- and merges  preceding  claim, .in- ..which -'the.
internal 65 'into.-the piston rodjin the area.-of the-apex  diameter of the
separator--- tube reduces of the cone.                           :--
towards said first. end. of the tube.  . 8.-A separator. device. according-
to.'any   .19.,-A separator device. according .to .any !of Claims 5 to q7
in whiclh the piston rod  preceding cjaim-; in which axially. extending --
20 has lateral guiding fins.              ':rooves: or. spirally extending
grooves .are .70 9. A - separator device according to any  formed in.the.
inner-face of the portion of           --- preceding''claim,. in' which the
separator  the separator tube whic jis farthest from tube.:is ..provided
with a connector.:for a-- said first end oof the tube.: hypodermic. needle,
and a cover for said - Q A  separator device  according. to -25 connedtor.
'             '       Claim 19, in which said grooves are coated- 75 10. A
separator device ',according  to  w.itltpasterio- as to retard the.
-movement   ---- Claim 9, in which the cover-is.of approxi-  of
thelseparator element. mately :hemisphetical form, -.and ,a -rim  of
21.A,. sepqratqr device ::as claimed in-- the heemispherical cover is. in.
snap-iaen-  ainyipteceding claim, fo; use in the separa- '30 Sagement:with
the' rim of.said first endof tion  of  blood,uwiierein  the, %separator 80
,the separator tube..   J .                  element-,is made 'of
polystyrene, having--a -11. A  separator. device' .according  'to
specific- gravity of; 1.05.  . Claim  9 or Claim  10, in-which a. sealing
22. A separator dqvice substantially. as        --- cap is provided .to
close off.the connector,  hereinbefor~e- described, .with reference, to 35
the, cap being jdined through a trunk-por-  th accompanying drawings..
.    85 tion of the hemispherical Cover-i.  .--23. A   method,  for  the
centrifugal .12. A'- separator  device . according  'to  separation of
.blood, wherein the blood: is Claim  11, in which the sealing capgfor the
-introduced-:,into the--separator tube of a connector has a sealing finger
arrangedo'to  devicp  a. claip' ed 3in any . preceding claim   - - '40
extend into' the bore of the. connector.-.  and isAsubiter WIht in the,
tube to 90 .13. A ' separator--device  according  to  sepaton ',with,  the
separator  device Claim 9, in which the bore of:the connector- slja.bly
present in the tube. extends' through 'a tubular extension into     - -
,!: GEE &-C.O., the interior ohe he separator tube. .           -  -C,
artered Patent Agents, 45  .14. A  separator  device  according  to
Chancery-House, Chancery'Lane, Claim.13, in which aa finger-like projection
-    , -  London WCA  1QU,                         --- on the surface -of-
tht  separator p.ement    -  -  ' .         and;-.            - which
faces  towards  the  connector is--         39, Epsom  ,R]oad, Guildford,-
arranged to close the bQre of said con-                       Surrey. 50
nector..':                                         --Agents for the
Akpplicants. * s     *                   '   '   '      ' --,; . . s,.
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