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EP2S228R8
Nozsle for padtivie aligneient Iy fuld fows

Besoripiion

"%w rasent invendion concerns & noxzis for ariardation of particles i # liguid stream, which has 2 particle-coniaining o slream

&S within & sheath shrosm Houd o congisls thereof, whenain By oezle has an introduction tube for cone shraam Houg, s fow
cytomster with the nozzle, and & method for orlentation of particles iy a Squid strasm, preferably 2 method Ry producing 2t feast
< particies info the ot feast one fraction

one fration of the particles with the siep of srisnistion of the p&;mas and of separgling ¢
and & further fraction. Preferred parlivles, which tan be wrionted by e noxzis o a finuid shreamn, have an Wingeiher Sat shap

and e symmelrical, for exaraple, with reepact fo @ section glang, so Bt e partides have a sross-secsion with 2 e snd @

sevond dimension that is perpendicular 1o s longltuding! axls, wherel the grossaection s smaller It e sl dimension an iy
the sacond dimsnsion. Preferred parficlen are bislogion! rells, such as biood oels, in particular plate-chapad cells, human and
non-human wsammalian sgenn, o particuar sper deriver) from a mals boviss, plg, sheep, slephant, camel ot horse,

Prior Ard

U5 6,145,857 desoribey a generie nozale and  method with 2 noaae for sorting of mammalian sperm by sex chromusome spe

speny faactions. This method wsas a fiow oytometer with & tonically fapering rozzle, which rontaing in s volume a feed lne for the

core fuld containing spasn, it suoh & manne that 3 core sirean surrounded by o shealls stream and aotigining spen fows: out

&t the nozale cutisl. The geometry of he feed fne for spavm and mive particuledy the cutist spening of the Teed b anx vol
desuribad iy plre detal

WO BE05504 deacribes a nozzle Toruse by & Bow cylometer for the & torizad in that e nesdle in

the sertion betwean the oufiel npening of a fead tube fiv cove stream liquld contalbing sperm fias an sssentaly Tnats hapad

tapering inner surfass, whinh has & Sl elipion crosssection, and an sdiacent axial section with afiplingl sross-sevtion, the

iongitudinal axiv of which s rofated by 807, The fexd tube has & cyfindrical shape and oan be siantad i e aros of e o

EP 1238261 B1 dusoribes 2 noxzle R & fow oylomaiar, in which a feud tbe for oot abaam louid containing spammn aranged

weanially i @ nozde s fom @ section with & cylindrival cuter digmater o ag exsentiafly fe clanguiar orass-secton within 8

section bt the shape ol 2 ranrated comy of e sozzls, vowren 2 tapsving section of e noxs orasavssntion shuls
downalresm of fhis nfat tbe. The culiat of e feed fubs b sianted and has v sssantialy round apening iy e Crossesention,
US 2004/0008574 A1 descnben & Sow colf with » hudlow neadie for injaction of 2 sample Bouid v & fould channe! for sheath Hepid,

e cross-section nbwiich tapers up 10 & Ral crosa-seclion of s observation section &t which & mirroscops is diracted, The hotiow

negdie uns Fom 2 round cross-sention i an Forosseeection af #s oullel, which has a larger wirdth than the chasrvation

>

area of the mitrovcope, e & miw, and & height of e, 50400 pm. The focusalng of he sample iguid in a

pang isefasled onthe

<.

one hand Srough the tapsting of the Byuly channg! for the sheath lloud, which fs arraiged dowrslream of the hollow neadie and
on hi oter hard thrnugh different flow velonties of samply Bquld snd sheath liyeis,

WO 2006151624 A1 describes a nozzle for orientation of parficies. wherein an infornally lncated small fube for sa npde Houid i
seclione can have @ round outer crose-srclion, witich passes aver o 2 rectangular odter cross-gection At 18 oulist end. The iney
orgsa-section of this amall tube Iv ahwnys olindiicgl,

US 2004050186 A1 describes 5 nozzle, which s ohavacterized by a tepered internal surlace with sliiptinal crovs-section it

1o the noazle ouliet. The infroduction tubs amanged in e noxzle oan have arentsngular duter oross-section.

EF 283028 AR desuibex g micrgd

idic chamber for optica! analysiv of calls, which fias # stresm by i with e

oullel, which tapers & 2 reclangquiar cross-saction, whersin & noxzle for sample figuid ls provided i e stream channal



Raohel et &l The Jourmal of Histuchamistry and Cyltmetry 774780 {1877}, drscribe the arientation of panticss i 2 nozzle, which

dopnstraam of tha rund inroduntion tube for particlecontaining core stream quid has 2 tapared and strstohad cross-aaction for

Bydrodyramic wientation of the partivles.

Thase known nozzies for fow cylometsrs produce an orferdation of the particies thraugh the or Gouble sipbical inner srosse

aseclion of the nozzle. This s atiibuted to & prassurg ingrease in sautions Hrough Be two oppnsite nozle aress, which are cioser

terpach othar i the smaller ellipse radius than the noxale aras, which are in e lasger liipss radius. Since these seymmelicst

prassure and flow condibons have an aifest o e sheath fow and Hie core sheam aranged theraln, this method e siso refameg

Taskof the Inwntion

With recpert to e prw o the prevent fovention & o provide an alfemaive nozzle for peticle odentalion and

method for orientation of not miationally symmetrics! parficlay, in parficulsr mammaiian sperm, i & Bould sheam.
Genaral deneriotion of e inventioh

Thiy brgntion solves e task t:"zrouggéa & nozze aononting ko clalny ¥and 2 method according 1o claim 15, I padiselar tough 3

nnzzle, owhich an nboducion ube-foy nore strean lquid

hargas with ity onifics info 2 noedle and, preforably, the nozls ang

mtroduction tubs wre sanged o8 & common axis, 80 tat the ntodurdion Wube van alse be sald to run corxialy fo the nozdie,

aptionatly In e infernal volume, and in perpendiouar i s longitudinal axis has a cross-seciion, wiich i spanaed | by afvct anda

seoond divensin, whanaly e Crosesschon is smalier i the frst dimension than In ¢ . so fhat #
intnduction tube hay a stralchad, net rotationally syomaliisal bwer cross-seclion &t least v & sotion aﬁ;acexi o il oifioe. The

seclion adjacent fo the orfise of the ivroduction tube axtends over fhe i fength of the Introduction ube, whish iz

the nozele, In pariceizr over the saction of the introduction tube behween the frst end of Hie nozzis,

apaning, and s oriice. The infraduction fibe ends up i as ofice, whish s a age{é a5y distanes o ¥

N

ngxzle, so ihat core sream Houid Howing oul of the oofice of the Inlnducdion he b seroundad

accelovated and stretched through the inney crossseciion tapering towards theculies opening and Sows it of s sutiat ogseﬂ i#

he criantation of the partices is effectud by the innay cross-sentinn of the infroduciion tube Mratchad in

A wdsn; to the i

s, i the seclion of the sozzle, which abus o B oifice of e intoducion kbe, up o ite oullst op

rea Hguid fowing ut of e introdisclion e i brought into contact with e parlicles of s%seaih stream Hou

Sirce the paricies. due o thelr passages trough te introduction tube, bave a constant orlentation witl respect o e fmner sross~

sisction of te infreduction fube resp. with respent o s Rat shaps, the parlicies ra spaced gpat e one another when using e

nozzle by & higher speed of the sheath sheam lyuld with respest o the core siream fquid, whersin 2 hydrodynataie orlentation

through a sideward presaure gradieat ob the oote siraarn fguid, which s prosucad by an elivticsl noade. conitibutes only

additinnglly to the onsntation, Praferably, e anesie ks conf et acting fateraty on e

Qured in such & manngy hal a prassuse grag

core strean Ruuid doss ot ot &g, wough & mdationally sywnaticsl abaps of the seolion of the nosle at lvast betwesn ha

orifice of the Intruduction fulve any the aitletopening o the fozzie.

The tnnsr crose-siclion of the inbodustion iube of the nozzle sceording o the invention aliows an odertation of tha x particley, 8.4
with thelr subsaquas! separalion ilo factions, prefrably &t ua spasds resp. sovling rotes, siuce B acouieration of He oo

foanty modfying e

stwanm s::'éq_u‘s-:? By = higher spead essentiafly lsads only o accelsralion siong the noxzle axis wilhs

=

canventionst nozzles with

of the ovigntation of the parlicle sty cutfiow of ths tnfradun

2 in conirest therely, &

fintroduclion tubes and s cimgle ¢

:\,d{»C{Of‘ tubs and the oulis! opening of the 3{2:\9 Nghay SQGCC of the shealt siremn Bguid kad fochange of the sidewad

prassure gradiant on the oo

chustealy hydrodnamic ovient

&

fon of e pardicles. Therefws,

for conventions! nozdes, 3 higher spe :é leads fo & less unitfam orleniation of Shauy . whils 2 good erienislion s achisved




€32

By b spaseds, For the purposes of the invention, the introductinn fubs can also be a ciramfersniially dlosed channe! and referrsd
b an such,

The nozze scconding o the invention can have a single or dosbie sliptics! |

syemneticl, Lo with 2 round, tapered iner Crosssention, since thi orlentatin P
fubs, whinh forma the vore atream. Sinor the orfentation of e parficles fekes placs only in the nors strsam, Lo, without any

contpol with the sheath sheam iguid, the methud actarding o De invention can also be refered 1o a5 meshanical orinaiation of

e paricies, {is aasusned thal the particies orlentals Bemseives in the cross-saction of th intoduction tubs tatls shetthadina

dimansion dus to the faul that, when e paicisconts
t

Senarally, e fhvantion ralates b » nosels aosording fo dalm 1y Bie ordeviaion of pacicies S » Sow cylometer having @ Bl

#ining core siream Hquid fows rough e infrodustion Wb, & lamingy

P

streamneilh aspesd gradient ormy Buat orieriates the purdicies.

5o

and and an opposits sscond end and an intoduction fubs &y core stiears Buld awangsd in the faner walume of the nozdle, B

inteduction fube telng ananged in @ sertion adincent i ity arffice coavizly in the nozzie, whersin the introduction hubs has a Srat

iniel opaning for core alraam Ruld and an weifie, wiich is spaced apart from a0 qulle rpaning Sy wd alihe seoondond o the

ozl and Hio norsde fas a second fel opaning By shaath sirean fuld, whereln the nner oross-sention of e intraduction ke
b oore stream fqeld ot least in o section adiacent to e onifios i smaier iy 8 first dimension San v o gooond dimanaing,

Fraforably, the mzmdu_ctéaa- wbs hay 2 reclangslar sy woss-saction, the longituding! oxdensbiey of which 8 i the seoond

dimension; |y pe con fuhe fas an ol inner croseaecion auf, the c,\gst; vl etenslon of which s inthe

seoond dimension. in parfiowdar, e frst dimansion & snalier B e seoond
nozzie can have an aleckic confact, which projects o e intemal volume of the nozali. Praferably, e nozdde has a pisz
eystal of & diatance from the fivstend of the nozdle on @ wall, which closss the oross-section of the norsle ap 10 the Inteducstist
tuba, s il the nozale b configurest Sy enaration of 2 droplyd steam.

Tha nozzle ascarding to the invention can be divided info fowr sactions 13, M and IV, Sextion | comprises e St and of the
nozzie, which ik formed ?‘3« & hoider, and can sesentially tale @ oylinddcal, cubls, parafislepipedicor prismatic shape. Section iies

telween Section | and Socton M and has & tapsrad shaps with 2. an elipic fnner oross-saniion o wih & roistionally

symmetrical mnar cross-santion, in parficulsr with & refatonally symmeticsd odinddics! shaps or uncalad tone shane. Frefarabiy,
iy ¥ % 3

the inner aroas-saction in Sectin il is @ reclanguisr hwer cross-sestion tapering trvards the nowde autiet ape HNG o 8n inner

srosvsection polebsymmetrical fowards e longiluding! avis of thy hirodustion ke, in e infernal valume of whish e

introdiuction fubs Ry core sfraam Squid runs, preferably cosxialy. The inner onve-section of Section ¥ can be delimited gty

support and @ cover being paraisl thereln, which ave preferably plan and snvalop Bie intenduction tube. iy s smbods tent, s

support ansd sover fun belwsen themselves, the nbouction tube and walls, wiich are speced apart from e nraduction fubx

and oonaect the supparl and the oover, the innar ross-saction for Sheath iguid. The intemal valume of e nogdle in Section i i
s embodiment snvelops B inbrodiction ke and fir the method ancording to the invention is sesentially filex ot by e shaath

slrsan Hqui.

Seclion H b arranged betwesn Suclion I and Sestion IV and graferably has & symmet respent fothe

fangitudingl asly of the Invoduclion tubs, 5ig & Rully rolstionally symmatiog! | o @ seclnn of & solationally

s arvanged batween & support and an aoposite tover, which are arangest ab a distance fom

ongdudiogl axs of the inrodustion tube, which form is sseertially formed by the secion of 3 nozzle iosed

4

ananged &t the seeond end e noxale and fasing fowards the first and of the nozzie. Ssolion i can ag. have a fully rosationally

{

£

the shape of & truncetsd cone with 8 poaxial infrodurtion b, or 21 Innsr orose-sectior

bosd

symmelial ner creas-section, eg. b

made by b secions with respestively ractanguiar oross-saction spassd apan by the introdichion tubs, which fom 3 saulion of

v

e fully rotaticnslly symmetnical fnar crosg-asclion, whensin the innay croas-asction o taper towants Section IV, Tae seofions



oy

with mespactively reclaoguisr croxe-sactions can be foaned belween the supeort anstthe cover and delimited an boll sides st

<,

i ¥ v
3 the nossle, e inboduclion fohe

ged
s
e

distanon from e introduction tbe by e walls of the noaala. i e naide of Section

core sream fquid, the orffice of which is arengsd atthe end of Section 1 facing i toweds the sacond end of e, uns praforably

<
)‘

cosrially with respact o the norzie. This Suction i can have, .9 for arientation of nonshuman mamemaliay spaen, 2 lengh of 1 fo
200y, praferably of § & W0 movorto B0 arie 20 mm
Saclion IV s lovated 2t the second ent of e noxle, tapars lowards the oulies cpening arangsd at the seopnd end of the noxl

andd ta aptionally rolationally symmetricsd, prafecably oonical resp, in the shape of & funcated cong of san have a rectangulay

wrom-secion faparing lowards $he cutiet opening of the nozaly. Stction IV za be formsd belween & suppor and 3 coves Siat

spacad apart trerxfrom, which can sach be plan, and delimited by the wally of the noxzle, which exend batwear the supgort and

the sover. Genwrally, the cutict epering of te roxls i prefovaldy aveular. Ssotios I can have a rectanguly cross-section and
converis prefreally e 8 Sroular goss-seution, which forms the outiel opering of the rozsls,

Oplionally, Section § andior Seolion 1 oan by omilied, 3o fiat the sozsle sonsialy of the ntradicton mbs, which fs aranges

caaxia%iy it & nozde adacent to i orfior, which nozzie B asisining the orifie of the intaduction fube, whersin the norels hae 8

second infet apening for shealh stream: Hquid, and tha nole belwasn fts sulist spening and He orilfioe of the intraduction s

campEisas 31 hwner wrosa-section, which preferably tapers fowards the tuliet apaning. {n this ambadisent, e nozde is delimited

siang s ongituding! avs andior along the longludingl axis of the infroduciion Tile © Be seolian between the sutiet apening of

the nozzie and e arifie of the intoduction tube, e by & wall, whish sxtends adimcent o the onifios. Such g owal, which forma

»

2. the frstend of the noxzle, can sxtend evenly, somvaxly or concavdy, i rarfioulyr with & parabolic cross-sentin, ahout the

inrodisction ube and abut .. to & vonivwl nozzie wall or 1o supports and covens tat ane spaced apad from theads of e

iah

T

introduction lubs with wals aranged betwesn fam, whish spas over the tntamal volume of the sardle, whereln a secend i

opening for sheath shrezem figuid can be aangetin He wall. The second inlel apaning is i pariicular con fgrad R femingr inlake

niet opening of & pipe for sheath siveam Squid, whose longituding! asis fs mranged paralial iy e

R

of shoath shsam fould, 1. @

engitudingl wds of the introduction fube, andfer ae infel opening, which is paraliel to the ofice of the introduction tubs andior

i

ubi The noaal do pardiculer can hava an bwer cross-saction, a9 was

wisch i iy e plane of tha wriffoe of the introduction

describad for eanh embotinent for e saclion of the nozzie tehween the oifion of the Intracuciion 10e and Be oulls of opening,

8.9, with respecin Seoffon 8¢

The ingividus! sections can be formad I one plece of weldad with e anoiher o detachally connented with ane another, for

axample sorew-fastenad via threads with ong anciher, $6 that simple dleaning of e individus paris can be podormes,

Frefurably, Sactions |, 1 and il have 8 commin longituding] 2ds, on which the ntroduction fube for core steam fiquid

0 has an e orcesvsecion along & fongitudingl anly, which connects & St end Wi 8

Thse nozzle suconding fo e fova

sanond and, Here, the inney cross-seetion confinususly detresses s ferms of ates frony th first 1o the senond end of the nozals,

indepandenty of #s shape, whar § can ramaln comatant iy serfions, Seation | of the novzle iv esven dy fared by aholder, In
whish & first indaf opening for vors siream liguid fs ewbeddad thatls Symed :hy Hha inbroduction be for core stromm Squld, sothat

the particles sontained & the owe stream fiquid can be pumped directly info the ntraduction Wb for core streams Heul, The

mtraduction ube connecty e first end of the nomaly aliny the losgituding! axis of Bie noazle with an auposite second endd of the
BOZZ,
e Qroses

The dntroduction tubs for core stream fiquit perpendivuiady o its longiuding! axs has an outer oross-sechion and an

senfion, whinhs are sparned iy & frst and @ sacond dimansion, weapsciively. i iy prooags, e it dimengion of 1he innsy Cross

section of he introduction tubs for the pavivhs containing cors strean fauld bas & smaller sire than in the sscond Simension, 89

that e inngy ovosssection of he bkoduction wube is shelched. n 3 greferred smbiodiment, he lnoer cross-seclied In e firat

dimension is emaller by at lasel the favior 82 1o 08 Hiany iy Hie sscand dimension, This hner Srosa-sention sheichad &t iong tha




sanond dimension has the advantags that an orantation of the pad

tube. This effact norenses with & differance i terws of value of the St snd:
e intaduction fube, so bt the inner cross-sestion prefaratly i e st dimension i sar;:aéie.r t» ol loant the fanlyy D3 0 08

prefavably by st lesst @ factor 8.5 10 0.8 than in the sevond dimansion.

2

The padicles or oells passing firough the Inbraduston lube for core stream Hiuid Hrough S geomelry of the ner top surdace of

the infroduction fube sxparience sach the same orlasiation towards the Introduction fds, whaveln this orlarialion remaing 2
the widiow of the particle-contalning core stream Hguid From the onifice of the introdioion tube vin the seciion betwesn the orifice

«

o e introduction ube and the ouliet upening of the auzde. Fiy beller oraniation, { ia praterred that the faoly from the st it the

savand dimension of e sroas-seclion theough the partivles aluny el fongituding axs i eual to B factr from e Bt o e

sevans dimenaion, which gparn over the Inner cross-semion Hheough the infraduntion fubs for core siremm il

By

i firet embodimant, the innsr coose-ssction of the inbaduction b b sliptical in & second embiodimes

rectangular wnay cross-section can gmount e.g. i the st dimarsion fo 50 m o 200 wa, praferably 50 to 150 um, and in the

diomeler whith is

ecvnd dimansion o 75 um to 300 um, prefvalily up to 200 . For an sliplioa inner cross-seation, fhe s

o the first dimansion, can amount {o 59 wm o 200 w fm‘e*a*m F o 180 e, and e s dhamsder, which ig

he seoond

dimenaion ie, oz amount T8 um to 300w, preferably up b 200 v,
The wall thickness of the introduction hube for oove sirear liyuid can be cosslant over the whols length, incrasse frm tha first to

fhe second end of the nozxieror daoraace o e fret to S serond endof e Bedls.

The outer cross-section of B introtuction tube for oure stream louid is spanned parpendivalar 1o e longitutinal aviy oF te

infroduction fubs by 2 fral and 2 second dimension, whish & peelerably paraliel to the Birst sesp. sacond dimensios of e inser

orpssesaction, wherel the nuler cross-seclion i Tkewive sl in is Brel dimansion Sian in Be stcond dinension. The fret snd

have Siffersat

th second dimension, whish span over #ie awer sroas-sefion of e inkoducion lubs, therein sun altam:

C)

sizes o hawe Wenlal values, so fal the ouler crose-section can subsequenty b round o shatohed ing fependenily of the
genmady of he Inner cross-sastion.

The inner cross~section spanned perpendicuiany fo e longiudinal sxis of e byroduntion fube san decreass frant the frd end of

e poxale fo the sacond end of e noxzle along e stream ohannel of remain constant. In 2 prforrad smbodimant, e inner

cruss-section i constant over the whols lesgl of Gis introduction ibe. 1o embodiments, in which e e croseascion

dutreases, # is prefamed thal the ralio of fist to senond dimension, wi

approximsdely canstant.

3

Alsa the ouler gross-seciion san devease along the sivsam chaonel o remaiy onstant. In 2 poforrad esy;bazﬁmaﬁt the aider

crosssection lapers over e lungth of the infroduction tubs, preferably with @ nonatant wall Bhickness o the lenpth.

BN
The intruduction fube for core stream Ruuld can optionally be slectically conduntive i order o transmil an elentric pubse to fha
ciire aleam ligpld

Arvanged on the holder fs & second infel oparing Ror sheath liquid connacted to a sheath iquls supply. The serond |

prefavably ambedded in the holder snd preforably arangad closer to thi Hrst snd of B nole than 1o the serand sag of the

rozde, for example an the shad rasp i & wall of the holder. By feerfing the sheath Sguid o he nozze, the sheath liguid sheaths

the introdustion Tbs for oo sbisar Bguid, alleastin Section IV, which is Tasug Towards the second end of tha nozzle. Brefaratdy,
Section 1Y for sheath Squid tapers i the shage of @ uncated vone From the end fasing Sowards Se St and of Be nosale i ity

hersin.

end faning lowards the second end of the roxdly, whesln the intraducdion fubs i aranged coastally
Section IV of the nozzle can be formeest by & nosle insert, whish is Rodd-ight and prsferabily refoasatiy cosnesis fo Section i

ainaert, which iv avangad a8 e seoond

The sheath finuid as wid as the introduction ke dischargs nlo Seotion IV resg. e wozs

=,

e of th nozzie and i peeferably ratalionally symmsatrical. Sextion IV, ragp. e sozvie nsedt in the seotion facing towards e



secong and of the swesle has a fapering ssclion or conalsts tereof. The outie! opening of the nozz!

tpening of the nozahy, is preferaldy designed cidar. The ulfet opsaing of the nossle is prsferabiy
Nraduction fubs. According o a prefered smbodiment, he
perpendioulardo By longittinat anis,

Ths ntroduction fubs for core straam Bould can b et on = seclion of Be nossle opposite s oullel agening, it paricuisr on the
Hoidey.

i fored by & sugpard, be hiovks spaved apasi ang grvanged on the suppo

which can also be referred fo as sems, and @ cover Bt Iy spaved apart from the support. Pref ‘*ts};. Hhe suport and the cover
are approximately plan and parsiel, respentively. The Mocks san be fmed in one pless with the sugpart. Bobwesn the support
and the oover, at a distanoe from te blooks, walls that for the wall of the nozde sre arangsd. :.f e, the support and e
covgr extend on both siles of the inbraduciion fube op b e walls and batwesn therdsalves and the hiscks and the walls form e

inngr Crossesachion of the mozaly, which axfends &rmmd the introguction tube, e i Section 11 andler Section 1 of the nozde.

\

Suction IV of e ozl betwasn e orif

e of the intodustion tube avd the outlel opening of tha nexde can be femed by walls

aanged bedween fhe suppor and the cover of by & noxzky inserl wirch abuly Hguid-ighty i the walls and tapers Wity an

afiiptical or a ciroular loner croee-section bawards the ouliel npaving. The sover and the support iy the sention, in wiiich thay datimit

e nbrnduclion fubie betwesrs the blodks, oan be wrranged il the same, 3 %ar:ger of smaler

ihe}*. exiend betwasen the blocks and the walls and defimit the Inner crosgasciion of Hie vode e section of thy

le behwsen the orifios of the fntraduction fubie and the melist opaning of e noazie can be altached o the suppart andiy the

covy, In paoulsr formed & one pieos with the suppmt andlor the cover, and e suppott and he cover optional yaxiend i B

the cutielapaning,

in sath smbodiment, fhe nner cross-saction of Section B of e nozzie belween the inbodustion tube and iy Inner wall, which i

spaced apart ersttom, cen be constant along the longitudingl axiy of the nozale o taper towards the nozzie rullad. Preferatly,

the blocks have exiernal surlaces facing owards the wails of the nozzie, which laper fowards the onifice of thi introriuntion tube,

praferatly estemal surfuces, wiich are aranged i Section 1, 1 fe walls of the nozzle o 3 oosgseciion lapering

towards the outist opening, spprasimaiely paralivt o trawelis of

f this gmbodwnent, e nozde can bave 2 suppirt and & praferably paraliad cover, walls sreanged hetween them, whih delimi the

inney onres-vectinn oF B noazle, snd blocks that are spacsd apart and arvangad behwesn the support and the cover of sunsist

thareot, whevelr the seolion of the novzie bebwsen the arifior of e introduction fube and thi cutiet opening of tha ozl s

opfionally farmed by the walls or 2 nozale insart abutting fiquid-Rghtly ko the walls, the suppost and the rover:

The manufacluring & nozde according to this ebotinent can be peritomed By arangament rexp. one-plete formalion of the
walls delimiting the roxdle on & support, it parlinler including B seclion of e nexze betwesn e onfics of the introduction ubs
andd the nuliet npening of the nozzls, srangenent resp. one-piens frmation of e tlocks &t & divtance from ons another an tha
Mipport andior on the cover and srrangerent of I uppet and Be Sowsr agaliet aach wher, Shice the walle and hiscka
respechudy extand Hauid-fighty belwesn the suppud and the oover, the support, e cover and the biorke S the hwrodestion

tubs belvesn themesies. The walls and the fop suriages of the blooks facing owards tem fom D shean charmel & the

sheath fiquid. The outiet cpening of the noesle is formad &t # divtance oy the wrifice of he nboduction tubs b; e walls, the
support and tha covsr ‘i‘%}e walls of the blocks and the saction of the sugport andlor cover wrrangedt or the Hocks, which span tha

ner qessesection of the ntroductinn ke, can be produced by wemoving the waterisl which & aranges b B9 Inney Coss

scion ol e infrodudtion | &4 by nilling o dessr solling of the big block slong e longiudingl 25 of the nfrotuoliis s,
§: N 3 i3

3
fom @ g Mook wranged an the suppont andior covar, o parioulsr Srmed In one place with Hie suppad audior the cover

Adematively, 2 noxde arconding in particutas fo this embodiment can be mansfastursd by infection molding. Tha inle! apesing s



it

i can be aranged i & will widch connschy the support and the sover. Praferably, 2 least an osoillation

sengzrater, generally refarred to 48 plezocrvstal do ardngad

adiacent fo 2 wall sesp. holder apposiie e wulisd opening of the

nozza.

Preiarably, fhe support, the biocks and the cover, and the wally aptionally arenged belwesn the sapport and the cover, whic

W

form the section of the nezzie between the orifing of e fnfrodisclion tube and the oullel opening of the niexle forny, are made of

The method accordng fo the nvenlion according o clsim 15 for facionating paicies, praferably %o produsing 3 Frasfion of

padivies, f ;}asi;,,uiaf wsing the noaads, hasihe foliowing slepg

shganm fouid
: sma's-::

toining cote siaam )ﬁaé through # el inled openring o core stoaw Boald of 8 nozdle, which B

g | stgam fquid Srnogh @ second iniet npaning of the nozzle for sheativetsam Hguid,
fowing of e shearm fquid through e rozels by a ooe shream, which perpendisulary fo e bngituding! ads has 2 omsssection,

which-is spasnad i a Trst dimanaion and a-second dimension, wherdln the orossesention e senalier it e fst dimansion than in
e second dimension, by means of pumping the cors siream figuid through & nboducion fube, which has & Gross-seclion, whish

fgomatier in g fiest cimeosion than in & sucond dimansion,

Howing sheal: stream figuid through the nozzle, whaveln Buy is condunted by a shaatly lquid supply, which is arrangert around the

introdiection tibe Tor core shean ouid and B coaxXa B i, wherdin the core sheam dzrwﬁy amveix»:;:-ef} rosp. contackad by tha

stinath fow v o section, wirkh is looated betwes
sptionally introducing the core stream liguld and the shewth shaam luid inte e noxads s,

axiting the core streant fquld shuathod by the shaah shaam liquld to theough the wulist opening of the nozdie.

;:mo«*iy the method contains the slep of detscling 3 property of e paviidle and.

sofienatly, thestep of egt '§g {og. thesugh laser bendiston) sndiorof defleciing the particle-contalsi

containeny i depandance on & delicled progerty, e by msany of an clagirin finid, Hough whish the particie-contalning Raulg

passes after impingement with an elactie chasge dopending on the delacied propedy. Prefars ably, the nuede is masle fo wibrale,

ey by maans of excitation of go ssolialien genseator, wiy

&
R

ey fo formation of & sheam of pariicle-containing droplets.
Partoutarly peeferred is the muthod for prdocing sexchromosame-apeciically sodted sperm Bactions, &g with the slag o
detecling e sox chromosoms, Hracly ar dndirenty ﬁzmaﬁggﬁ detaction of e oial DNS contert, of the mavmalian spann sxiting

the nozzleand ﬁeﬁe@ﬁag the anunadian sperm actonding fo the delaciad v \'“wr“aaom ik sepannts Factiong, agis gens

Krows, 8.9 from US B138,758 with elscie c&‘xargisng the: sparap-containin e nozzie and thet deflaction

pebvesn c«wga«* B oF anconding fn WORDIOIARTIR ;y smaans of deflection of sperm-containing lquid droplsts exliing e

svzzie by means of thelr superficlal vaporization by laser ragiation.

The method can furthee be characheized In Bat Be particles are nonhuman mammalian spern, witich, alter sxiting the cutiet

opening of the noazle in tquld droplsts with core sheam Rquild and sheath stream saﬂ\.d are Jdellechd saxaiyumosomes

;"‘2'
3

spucifically inlo separals fractions, v which the sparme ave entichid with respest i the axisiancs of & sex chromosang. T

mathod can be characterized i fwbiiguid droplets are iradinled depanding o @ seechromusome-spraific delection signgl witl

I

faver radintion. which i¢ diracied I 3 second poafion &t the ol steam, which i avangsd 2l a lavger distance Som e nozele
fran e fest position of the Buld steam, in which 3 soxchiomusome-gpacific signal is detecled, wharels the laswr mdistion i

absarhied only sugerficially by the liguid droglet and the liguid droglet is «apzec sely saperfnially and atvelersind and dofincted

v

the divaction opposdte e supsical vaporization. In parlicular. the lessr radintion sum be fooused onlo i fop surlans of ang of

"}



o

andior the laser radialion oan bave & wavelength, which ig

5

the Rguid dhoplels for induclion of & superficial sholadisnution

absorbad by the lnuid droplel. Allematively, the melhind can sorich tha spemy i sevchromosoma-Snaciic frastions by slegitosity
Y, & ¥

frgament of the ndzgde with an

charging Houid tropleds dage Mg oy » sex-chromostma-speciic drlention Ngnal twough imp

x;

slactio charge, and subsequently deflenting e info separated fracions by weans of pasaage Heough an efsctiy feld. The
to Heir

mathod v preferably @ manfactuding msthod for @ preparation of parlicles, which hawy @ qross-section perpeng

longituding! axis, whith ross-section is smaller in @ fingt timansion than by 8 seoond dimension, wivieh 5 3te i parioulay

non-humah manmalian spems, wherain the delecled propsrty s the presencs of the Xohromosome or of e Veshramasome n 3
sperm, and i method comprides the Factionation of the spwrm depending on the delacled mogerty inty &l Jeast two differend

fractions, v parficuler for producing & fraction, In whish the spemy s arrohed with Xchromasome or Y-chromasome, 8.0 1 &

f.;"

toast Q0% preforably to ol least 05%, prefovatdy fo ot isast 88% o al loast §8%.

The fow of sheath stream liguid through e noele profarably takes place in Sedtion i In & rotationally gynvnatiost inner Guse-
seclion or an inner ross-aaction of hwo seotions spaved apar by the inteduction tLube sach having & reclangular cross-seolion,
wherein thie inner Cruse-section can Saper betwsen the nraduction ubs and the nozals wall fowarts Section 1V arangad belwesn

Section 1 and the cullet tpening. Sections Wl and IV can be fumed with & respeciivaly roctangular Cross-section belween &

support 8ad & cover, which axtend spacad spart on both sides and paralial o the longitudinal axia of e core strean iguld, and

e be dulimited by the walls of e notrles ot adistanoy on daib Sidas-of the Mbodustion ite. in Seclion IV, which S onaad

e second end of e noedds, the rosesaction of the sheath sheam lguid prefershly taprrs towarss e suallat acemg srangad

at the second sad of e nozele and i Yormed optionally rofafonally symmeting, orefwably stnioy

trunoxted cone of oun B B i‘&t‘i&ﬂgi iy crosg-auchion, which detrenses lowands the outiel cpaning of e noerie. & tz?‘*\?\;}bé

with referencs o Seolion 1, Saafion IV san alss have seclions with o repectively ractanguler crons-saction, which axtend or hoth

ded ab 3 distasoe o hoth sides of

sides of the hbroduntion tuhe s are formad belwesn B supootand H18 ey and avs dell
™

e ponn stream fiuid Towe S

the Introduciion fubs by the walis of the neesle do Sections | 1F and d e nlroduction wbe

and fowe it of i orifios inte e adiacent Saclion IV, in whish the core strean Houbd s dmclly ewe pe“ by the sheath stream

fquid, o Bootigna |, Fang 1Y, the atwath siream Hquid prefurably fows between the

and in Jection IV batwesn the core strean lygukd fowing out of the orifice of the introdustion tulie and the noedie wall Leading e

sre steam fiquid theough the Introducting fube fesulls i @ core stream, e oross-seotion of which s smaller in & frst imansion

fran in g second dimension, whavew this Ooss-section produses e regular wrientation of pavicles i

whinh is smatier i 3 frat dimension thas i 2 sscond dimension, Preferabily, the tore stream b sheathad by e sheath stream
fiquid, which is formed by the cutfiow of the core stream Bauld from the onfie of he inlroduciion wle, hay a grovessection, which

s amratier b w fivst dimavision e i @ secdnd difsnalon:

iClioy tube rasp. ink B noxele insert sesentially as a jol having He geome

arpse-section of the infroduntion uba, A cove sheans fiouid that is shesthad by # shealh straam lnuld fows oul of e oulist
opaning of he noxzh insent. For @ cirtudar culigl opering of the nuzzle, tix sheath Nroam figuid fows out of the oulist npening In

<

& oyiingdoyl geornelry. This v due & the fact el bersuse of Bie orieniation of
¥ g 3

b pariivles o the cove slream Sguid

stratohd inngr orosnrsantion of he nfrodiioton tube, the nozde ool have & cimgis

. rolafionsliy symmelrics! Sevtion i e
stiaps of & fruncated cone. I the sheath strean fiqwd, the cors alresm Hiywid e sranged with ¢ shafohad cross-saciion, i which

fhe paricles abe orioniad v an sssandial

y vnifforn manner, 8.4, wih the fongltuding! sides of thelr crosa-section belng paralistio

g longiludinal sidas of the woss-saction of the core siraam Higuld and with the narrow sides of thelr crise-saction uwg paralial o

the mrrrow sidee of the orossanction of f cors sirsam Sgulg,

whrsin preferably the is:;gi@if;:din:aﬁ axis of the parlicles, vg. of

5

eoduotion

58

sperms, Is arrangad paalfel o the longituding! axis of the cure sheam Squid in §



(s

ire & prefemad embodiment, in the and fazing towards the seond end of the nasdls i the shaps of & funeated cong, the nozde

cfion 1V runs foward B outlel orening. whersas e dross-seclion of the introdustion tube remaing constant cver e whode

th, & fewst i s Section M. In parlicular a1 4 fow veioally of the shoalh liguid in e oross-sention at the level of the oriiice nf
¥

e inroduction tubk equal 10 or greater than he fow velooiiy of the Kol the decroasing inngraross-saction of e norsleln

Seolion Y resulls I an acesleration of the sheath strsan liguid with sesprct fo the core st Nquls, which effects singling of

particles of the core stream lquld glong the long

al axis of the nozzle insert.
i ansmhodimend, the core stream fiquid s pumpad info the fint inlet opaning with approximaialy the same volumslrs flow as &

uid pumped into e second infel opsning. B3
$ -4

valy, the core alremm lquid oan alse be pumped info the
Hratinded ppening with & volumetic fow, which i gnsater o iy emalior than the wohamelric flow, alwhich he sheath stream Squid s
pumped info thi serond infat opening.

Prderably, the nozdde hay &

ton generstor, @9 & plercdledinic slement wh

i copfigirad to produce prosauns waes
hat are perpendicular 1o the fangliuding! axis of the nuerie in ander fo oreale o droplet siraam b the Tquid stheany after e outigd

AV

opening. The osciiistion genseator oan be aftahed wg. iy 3 wall at the firet end of e nowds, in parfioular be nun i, eg i g

TrR TR
hoider,

The noaely man be aoanged on & fhsw cytometer, which has af faast one frst radistion suurce, which fs otlented fuwards & first

B

section of e dquid sheam exiting He outlel vpening, ey & laser, and & frol defector ariented spposits the radiaton Soures

LA

fowards the first section of the tguid sbeam, wherels optionally e delesior generates & signal, whic

aoparatus ioderode
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Dpdionally, & sacond radiation source iy orlerded .9 lowards @ sacond seolion of the Howd shear badwesy e Srsl radiation
soures and the nozdde inser, while @ second deteclor s orented towards e sacond sestion. Fraforably, the second detecior

generales asanond signal, 1

hich contrale the deflsction apparatun, oo Bat sacions of the fouid stream ze dellening ndditien

dapanding on the second signal

The nozds can have a melal oonnsction snd more parioulary 2 siainlese stsel connection for charge transfer, witich is pred a%z;é

arranged i Section | of the nozzle on the supporl on bolh sites of e inngiting! axis. The staniavs stes! connsction has

glectic contact, which tan inpinge an electrie charge ont the feed ling for core slrelm fould anrdior the foed Bne fyr chuath

Stragen fquid | Prelarshly, the slsdirs contact is contralied e g-on @ fest andior second signal, whith ia oblaboed through

measuramant of the singlad droplels below Hhe oulistop sifvi or nagative charging ofthe dropiels fabes plate denending

st andlor second sdonal, Aconrding fo Balr charge, e drops can be dedlenied i diffwant directions, 8¢ Hhat ot least iwo
Fre shishad,

Frecise deagription of the vention

The fnventios will now be desoribed mors precissly with reference o the fowes and by mesns of samples, whih show
stheralically

i Figirs 1 aoroas-eacfiov ol # nossle mocording o inv&nt%czﬁ,

i Figures 2 o § sectithy along the fine A-A In Flgure ¢

2

# Figure & 5 lop view of a prefared emborimant c:ffhe nozale

b ig oouey,
i Figure T acover o th

ozzie ascording o Flgure §,
i Figure Batop view of & Ruther preferred enbodinunt aliihe nozzhowitind e cover,

ing so Figure § and

nthe § ate aad reiae fo slements having e same Roolion, Figure 1 shimws sooorsls

scoording hethe invention for ggas‘iicie arlantation l.. a flow cytomader with a Brsf end 10 and @ senond end H. Located sl the g

»



i the nozdie i Seotion {, which is formad pylindtica iy e masent case and ig ossentially formad by 2 holder 2, slong the

ludingl de-of which the inlodaction ubs § for'dote strivars lgEld runs and 1 Wiich @ seoond et opentig 4 for shiath

stredm Hquid is enthenlded. The sdiarent Section 1 is aranged coadal fo Section | and tapers oorivally lowards the sseond and

£

11 of the norzly The adiecant avfinderchuped Sacion il is frded Dy & nozdle lnsart 8, Which is aranged ot the sacond st 14

sari §in 8y nfernat

of tha noxzle. The intdducion tube $Tor core shed Bgtld e coaialiy io Section 1! formsed By the noddle

solume, The oifics 12 of e hlroduction ube G les o belwesn Section i and Section 1. Seclion IV iy alse formed by the

noxde st 8, v in the shape of & tuncated cone and tapers Towsrds the sscond snd 11 of the nazsle wp o an cutiet epening 7

having & wund srass-sesiim,

o
¥

A fiest i localad al te fest and 10 of the noxsle and s embadded n e holder £ In the

el opening 1 for sows strezm Houi

smbodiment shows, e frat inlst opentag 1 for cove sieam Bl iy ambaddes comxdally b the Jmc:xsvsapeu sacfion of the
sorle and iy feoved by e dnbaducion Bube 5. This introtuctian lube & nins from the Srab and 10 of the noxde hosards the

segondend 11 of the aozele, whars ¥ inads infe the noazle nsert & andi has an orfice 12 &t & distanos fony the putlet opening T

The infroduciion fube 5 for core shraam iguld and the support 2 s ar,:.ang&c‘é oaNid,

A ssoand infat amnéhgé‘hf sheath stoeam Higuid is wranged on e holdeyr 2, spacsd apant fow the openg 1 v oove

3y ha embodiment shown i Be wall o the folder 2. Connected fothe sacond

slream iguld
it opening 48 the shexth ypiid supgly copnecty the holder? with tha nozede insert 8 arsnged of the second sad 11 gd

the nnzze. The shenth Yquid supply 8 is formad in the shape of g bunouded cone i e wraa between He holder 2 and the nowsde

nsert £, The inboducton fube Sruny coavial o fhe sheath Houid suppiy 8 in ifs nfernal volame.

Both e sheath iguid supply O and the ntroduction tule § for cove o discharge Inly 8 noede ser 6, which iy

aranged af e second end 11 of e nozzle. The nozle hsert 8 has @ toper section adiacent 1o its oulist openk

ng ¥, which s

roduction tube § fycore steam Hguid s arranged coaxial 1o the noede fead S and sods & & dislance

~

The informadints spane betwsen tha introduction sobe § and-the walof the norsle ipser S filled with

dusigned orowlar, Thed

gening 7
sheath streamfiguid.

b~
=3
23

ranged it sddiion oy iBe pozde afe & plean cryatal ¥ oy gensration of & droplet shream @y uall as & et connection rasp

stadess stead connaclion 8 fur chargs franaler fo fhe sheshisheanm ligwd

Figure 2 shows 5 nul sfong e fne &8 shown in Figure 1 and the oulist opening 7 of the nozae avanged & & distancs from e
& g N

orfice 12, The inger crosa-santion SA of fie intraduction Sibe B for cove siresm s ls spanned in 2 first Smansion and o sacend

dimansion, wiich differ clearly from sach ofher in tenms of value, hers approximately by the Bolyr DR According o s

smisadiment, the ey sross-sention 54 has the shaps of & rectangls: The oler crose-sechions & y oioptas,

The aheath stream fguid 2 Ry the room Setvesn fhe inner el of e voads st § any S oat wall of the nnduction the A

and coniants the oo sirsan

S
59

i i the section hetwsen the orifice 12.and the ouliet copsning T, whitd Is spassd apart

Fiage 3 showa a ol giong the Bow A4 of Flgure 1 The imer wrosessction 54 of the introdustion fube § s spapnsd it & st

3 a

dimansion snd 2 second dimaasion, which differ Séearsg fvteorms ofualee, herg spprovinately by the fartor 88 Aces

ny s
ambodimant, the ner Sross-seciion the shape of on ullinss The culer gross-sectin 5B of the introicting lube §, be

sozzie eert B, 1he sheath figuld supply Band the aulld opening 7 grranged ata distance o heorifion 12 have & ohoular ciose

s 12, The ianay

0 a fsl dimension by agz;:}mxﬁmaie@ the fackor U3 then dnog senond
Siso e quler orose-section 58 of the intraduction tubs § v emaller in o foxt dimension

fhan- it & seopnd dimansion and has the shaps of &9 clipss, The longiudingl axis of the allipliced Smey crosssaction 84 Keg

paraiet i the tongludingl axis of the olliptiod outer onssssecliny 48,



12 The naer

Figure & shows g cul A of Figurs Tand the cullsl opdning 7 of ihe noxels avvanged &l a disianes o
}“ e B

N

Crossesestion SR of the wmbGducion ke § hay the shape of an e:?fés}ase and 18 spanned i & firsl dimension aad a seoond

sk

i

dimension, which differ heve approsimately by the fenior 0.3, The duly croas-saction 58 has kewise the shape of an eliipse ang
& spannad v a ey and @ second dimension. Both sliipses are srtanged in such 2 way bt el ongituding! axes ave at vight
angiwafo sach other,

Figure § shows & prefervad smbodiment, in which the anezle has & suppert 13 and two blucks B4 18 amsnged ata distengs fom

ganvother § Mrwp . The blacks 19, 15 delimit the nfoscuction ubs 5 vath the support 13 and & covay 18 which fsshowrels
Figwes 7. arvanged cpposits e suppott 130 The fop sirfaces of the suppott 13 and of the cover 19 facing sanh other wg

praferably paralisl and plas. The suppod 13 and the cover 18 can be plate-shapsd, respesfively.
The top surfaces of the blocin 14, 18 seposite the introduntion wbe § form the portion of e outer Qoss-section 58 of the
R RENS

infrodunion fube §, which fogather with the walls 17, 18 delimils the Tow paih for te sheath steam fiquid. The walls 17, 18 emn

wefacns of the blocks. 14, 18, which are fackig towands the walle 17, 0 can b

3

generally be pavalial by one another and tha g

N

pavalisl o thewslls. The sextion «

the nozzle behugen Be orifice 12 and the oullel spening 7 can be formed by @ nozze insert §,

3

which abisls Hyuid-lighily 3o e walle 17, 18, Rosording o Flgere 6, the nozze nsert§ can by arrangad s sealions within e walls

17, 18 or nuiside, whareln proferably & protrusion 20 s provided on e intemnal surfaoe of the walls 17, 18 resp. on el extamal

susfans, respentively, wharsls the protrusie

arslly exdends pver the suppert 13 and e covey 18, The walle 17, 18 sy
asrangsst on sugport 13,
The sover 18 extends up o the Houid-tighty smanged nozzle ngent §.

Oplionally, a gaskel 19 oan be aranged between the walls 17, 18 s e support 13 ragp. vover 18, Furharmors, 2 gasket 18

can be areanged belwesn e ldocks 3, 18 -and the covar 18, thecowy 18 by profovably pian sl hay ar slasic top surface s e

gaske! 19 auf, which extands over s ;mé«m of ity top surface, whveh i avangad againg! e frost side of the wala 17, 18 fasing

7

owarde the cover 18 and B porticn of #8 top surfacy, which is aranged aosingt the blacks 14, 18, In particulsr exten

e antinelog surface of the covar 18, which axfends over font sides of thewalla 17, 18 facing hwands 8

the Infroduction ube B {5 formed By Swo paralint blocks
he

Jand B cover 18 0 the blaoky 14, 1% which walls

Fagure 8 shows a gonerally praferrad ambodiment of the nozsle, fnwh

Pt

14,18 spaced gpart belwaer the plan fop swlsosof the suppent 13 and the paraliel and plan spaced-apait top sudace of

s

sowver 16, n which spacedwapart walls 17, 18 sxiond batwesyn tha auppont 4
bapsy fowardy an 'ez.stiei opening 7 spaoad apart from e ovffion 12 of the Inlodusion fibe § As can bs ssen in Figure 8, the
suction of the noxals, whith tapers from the odfice 13 s intreducton kibe § o the outlst opening 7. can beformed by fuowalls

17, 18, which extend Hquid-ighlly betwesn the suppart dRE gs% for sheath shream lguigh

w
Ey

arcanged - ong of e walls 17, 18 the fstinlst a;s&néng v core strean Houid at the Srsland 10 ofthe noede. Thercovar 18

stown in Figuee B hrough srangenent ageing e ad of ihe blncke 4, M and heowalis 19, 18, n pactoslarwith
ar intermefiale guskel 13, can dalinil ihe croseasclon belwaan the cover 18 and the seppost 13 8y well o between the walls 17,

18 and the blocks 14, 135 fo two retanguiar bhwrer orosa-gentions for the aheath fnuld g up v 8 point sxjarent 16 & noxsls nsert

e

areanged iy Seot

o
N

Figure 10 shows an smibodiment, in which the orifiog 12 of e introduction fubs § s srmanged in a pozzle, which s fimit

i
W

fongiuding axis of the inboduction fube B fo Bection I behwoen # sduiion fube & and s culist opening 7
s £) p

Saction IV tmpers fom the onfios 12 o the outle! opening 7. Sscond fnlet apanings 4 fur shoalh sream liguid ave arranged in the

shane of he wife 12 of the inbroduction tebe § The nner oross-sention B4 of the nfroducion hube § anasin Be onlfioe 18

Exareply 1 Delogtion of Yechromosama-caniaving sverm in frash semean and sex-specific sotting

g Biapenzimid B
33342 {Honchst), for 30 o 80 min at & temperatre of 8°C 0 40°C and subsenuanty fradiated In & fow ayfomelar sovording fo

fsnt and fopbsted with DNA-speciiic dya

S’/

Frashly abfained bl semen was dielad i the usual manngr s s @
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LS GIRETER or DF 10 2005 044 830 wilh fight of the appropviste exsiiation wavelsngth Sorthe dye. The tespective seissun was

he wrigntation of the sperms was delemines with a delsctor, which was orisnted direrdly downsirean te culiel opening rwards

the %équi stroam consisting of Rudividual Sropists flowing bl The il DNA collent was detarmined with & furhias detactor, which

wan oriented further downstraan fowands the fquid streany. The defizction appgraéts:s had iwe appositdly changes plates on Tl
sides of the Rquid sirear and & contact Tor slecirically shanging the fquld in the auzde. Thiy charge wes fed, 35 is inown,

depending on the signal of the detecior, which dutermings the orlentalion of the speny, and the polardty of the chamge depending

an the wgnal of e detedior datermining the tolal TR content. iy s manner, e spennaioss wars deffeclad depanding ont tha

detacted signal throtgl an elackic fisld inly sex chromosoms spacific ractions,

Cglionalty, & fusite was sdded o bymobize be spormt, g Inlo he shealh o o raport Bould whed in the tosrse of e

sosting process, andfor befors or durdng e addiion of the Gy v order ip norense (e pensbation of the e nkr e
sparmalnzos. Fluorids lone wers addad & e range fom 0.1 1 180 mb pradorably boy 46 ol fo 30 el Hovss found that the

optimgl concentration of e fuotde, eg. NaF or KF, diverged batwess difforent spevles and for individusls. The oplimat

EODNR

concentration for the spsciey is specific and cowd gensrally be deterined as e comvesiralion, whinh during

ohservation raaulfed I an immobilizalion of & lzasl 30% of the spermalvzos, prafersbly of sesentially all spsmaibzce

Accordingly, fie prasent invention also sefery fo compositons: of e spany fraclions prepansd by the pethad awarding fo the
nvantion, s omethods Ry producing sex-spediiic sparm fraclions: and subsequent preservalinn of the sparm fractions of none

funtan mamnvals, vach prefaratly in the presence of fuotde andior antaddants

Listof reforence signg 8 slzinless  shesl connection fwr charge
frarster
1 firat infet opaning g sheath Bousd supply
b fiolder i firs! and of the nozze
3 pieze crysia £l gectind end of te noasle
4 saoondinlet cpening 12 orifios
§ introduchon uba 13 support
B4 inner cross-aection of the Introgiuchion ube 4 black
i ok
5B oular crons-saglion of e inbaduston e 1@ oovEY
7 wall
6 noxe nsent 18 wall
¥ Sullel opaning 18 gacke!
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Fovdka réscvoshelrinyitsshor folyadékiramban
Srabadatel ingnyontok

.

oy ciomelarhez eiad vigoe! {(10] és soambsial

ty

P

$ masodik viggel {1

1. Forlaszto Al 3. 88 oxatiskorasdvel (18

i

porfeasaie belsd vohwmanjéhen  résvscshelarining

olyadékaran sxdmidra ehanderell bavezetd cebvacsidvel {5}, ami 2

satfakorssdval {12) hatdros simkaszban & Rivikaval Mads tengelyen van sberdszve, shol @ bevezetd rxduscskének {5} ag

p

oiad bevereld ryildsa it folyadéiaram szhmérs, fs onatishoxdsa {12} agy s Nivha misodik vagén (1)

shendezell Kerveat nyffdshoz {7} képeat hizonyos thvaledghan var, &5 & Kiveke wmasndi

bevareld nyildssal {4} rendelkesik

yaey

Sraniasd folyaceh) sadmare, ahel & bevavel oxdvenske {8} osatiskazisdra haliroy saskasz @

X

famindds Srantasts iy

bevezetd codveoske e St kitered, ami o Mudkdn ellt van erendenve & 4 beversld cebscske {-S;‘ helsd

kerpezimetszsie (SA) réazsoskalarialnd folyadikaram szamdrs 2 hevareld s

jettsmezye, hogy & bevereld osdyansie (5} belst kermezimetzely (A1 hygaiah!
> R84

2

agy 2 dinenxithan legalabb 0.3 faklor kérll mértthben Kisel, mint agy résodi dimenzidoan, és ?sz}g; & bevazetd oxdvenske

ped

{5} baiad keresrlmetsrste derdkszind, vagy olintkua, §s aroled dimenziohban S0UM-B00um. 8¢ o masadik dimenzithan TSum-

Hlum merdkd

2 Az b igboypont saering Riedhe, sezel jellomwevn, hogy o bowereld csfvecskénst (5) derdlenigl beied

kereszimelazele (B8] van, malynek bosszand Kitedadtse o masodik Simenxishan van.

3 At igdnypont srerind fivdi, szeal followezve, hogy 2 bevezeld ostversidosk {5} ovills belet hereszimatszels (SA)

van, melyaek hoaseand kilerdedtse » ovdsodik o

g, Av eldxh igdnyponiok eQyike seevintl fivoks, sezal illomezyy, Biogy & flvike baisd volumens, hossziengelys menién,
GRIYEH Q) ¥ % HEH

9% £

& Hudin KiOmi0 nyitesa {7} £0 a bavezatd asdvenske (5} contiakozisy {12} k26 szmkasara korkitozddik,

S Az oiiad jod

. tad }‘,

s bixonyos Buoisagban sy faion, amaly lezdna a Biutka Reresaimetszeié! # bavezetd cebvecskdiy (51,

ook vyl seadnll indla, azzal jollomarve, hogy plershvistaly (31 ver ehendeave & Kvoka gled

8, Az eifed ighnypontok egvike szening Kivdke, axzal jellonazva, hogy @ Sivoka vilavos oyatiskozassal rendeliaxi,
arnely & Nivdhs baled wolumenst siinliexssbe hozza,

St

7. Az elied wdnypoaink

Kvdka, awzal fellomenve, bogy a bevereld vxdyacske (8

fivastagsioual fendatkeni,

shneiszele g

§

3. Az eifiel igenyponiok egyike saarinll fivoka, szzal jellemenve, hagy & baveaatS csdvacekea (5) belsd kerss

i Zyitalrersdg Al .& R s
t caaliahordssly (12) osdkkern.

8, Azeided igtnypuniok egyihe srevisl fivdka, azonl jollomenve, hogy & beverstd cafivacsket 5] gy e {134, eov o

farfotol (13) bizonyos deoisigban od fedd *;8 s kel fartd {13} s fadd {16) k0208 ehonderntl, suvmasiol tuolievd blokk (14,

1B képuzi.



R

erinhl fnedka, azesl jeffemazve, hogy = Kivika baisd volurrend! eny iand (13 &s ey,
fodt {15} kUil @ hoverstd

24l Az ¢ld

;;11

falak {17, 18} boldrolisk, snaivek tard (13 &

(.")

alill bizonyos thvolsdgban fevd fedd | 1‘} &8

osivensk i birveyos Bvolsdoban riadnsk ki

Gk

i1 A0, iggnypont sveint fivoka, arsal fellomerve, hogy & faak (17, 18) a bovezetd csthanske (5} mantdn, a bio
{1415} fetletdhor képes! pirhuzamosan vannak elrridaeve, amelvek @ fiakboz {17, 15} kapesulddnak.

~ vy

Rewika, azzal jellomerve, hogy @ 1ot {13} o Tedl (18] kapoanitdd Bitlets

Pl egpke szer

padwzame

13 A 812 igbryponiok egyke szenint fivike, azzal jellemezve, hogy & fiak (17, 18], a vtk sy szskasziban, amely

8 bevereld csbvavske {8} cuativkonasa (12} €n a Kilepd nyiids (7} kOzBY nyll KL sovmdsan Sesanfulngk, és maguk kazoht

b

kponk & RKiereaid ayildst{Th

12, Az 112 vigéﬁymsﬁo?a .egy_i%;a- szain Xz, mzeal fellomezve, hogy o Kivdke mésndl wagsn (1) slrendezet kisreesid

Guika Bsszeszikil €6 & fivwikat ey olyaddkBmitalian alrenderatt Hivokabeiét (8) képeal

sylias {7} sy szakanzaban

w

.»

nyitiehor egy laminanis dramifed folvadéh Hadddramiass Tolymaskl &b

18, Efaras részen korliheadt, réazacskiket

&s faminaris

tartalmazd részacsketatzimd tolyadshirmm irdnyiidsdhng, a kivetkers Spdeeikel réexaceketaniai

dramiast folyadSkol keezitiink o8, = néecenvketariaimi fryandiaramat Sisavatydensd gy sled bamens nylason (1) Rerassiil

agy sisd beverstd cedvrceidte (8 e Monivallpleruk egy masudi bevazeld nyildson () keresuill & lamingris sramiasd

N

ey fivdkanak 8 Riudka oisd végew

s lyadel sl Krlitielf resvaveketarialmi folyadekat

fiyadekol, &a sgy laminarle gram

{10} svamben lovd misodh véghn {11} kidptelilk egy Nersertd nyllson {7} heress

34

folyaddkot a
wisszavezedi cebveoskaben (8 vereliilk, amely & sxalishordsdval {12) hatdron avslasebay 2 Rvdidval Kzbs tanpelyen van
srendazve, &8 & hevazeld cabvecare (5 belsd kuyasrimetszate {58} a bavezatd csdiecske {5) hossziengeivire marfisges, afil

4.

evnzelt csburcska (5} osatiakozasirs habinss srakasr @ beversd csfiveoske (8 ,} 8§v hosgran Revesahll feded ¥, ami 3

Rietkar belll van elrenderve, ansal jollemazve, hogy 2 bevszetd celivessie (5) belst kereszimelszate (FA), lepaldlh a

cealizkorssqual {12} hatoros saskasehen, egy slsd dimenzidtan, fqalibd 03-as faslor ¥l kissbb, mint agy masodik

dimenzidban, & bogy @ beversd osdversie {5) buisé kereszimelszate rogvsedyield, vagy &

4

fass; €w az aisd dimeanidhen

S0um-200um, a mdaodik dimenzithan Toam-300um skl dr

15 Efaras o 15 ighnypont seertel, szzel jollameave, hugy & cfasscebsknek hossziengelviie merdlegessn alyan
kerasrimatezellk vin, anmly ogy ois8 dimenxithan Kisabb, nint sgy rmésadik dimmnaioban,
7. Efards a 1516 igtnyporiok egyle szerinl séezsceke prepardlum eibdlildsdhoz, amelyek hossziengelyikre

martlagesen olyar kersszimelazeltel rendebeenek, amely gy oist dimenzitban kisebb, mint agy masodik dimenzidhmn, azzal
jellemezve, hogy & résaecskéy nem-ambert emide spermiumak, a résrenske egy fialdonsica detabididvingk psseval ds 8

régzenske keznlevdnek lphedunl o detekial tulaidonsdy Rigovnyaben, safvagy & részecsle altdriidsenak Bpdadvel ¥ detekialt

n

ok

sonshg Uggvenyeben valassiol lardivba, lagaidbl kelids kiltnbied Faknld oadasher.




EP 2 522 283 81

3 PR re




EF 2 522 983 8

Fig: 3

D

¥
ke
$4a

B

L

18



EPF 2 823 883 81

o Wy

T8

o e
e
i
R 2R B
<
o 5
g P24
ES
P

Fig.

3

o

7
=

19



Ef X §22 283 Bt

10

S

= 43

[
ke

Fig. 8

.

28



EF 2523288381

e

ke

i1

3]

23



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

