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oI ume that t% ‘E g Up l? sqb i? EFE'S"’ t"’°!¥1"°‘1 he

esi dual sHE rodu ih t;tro Mﬁ vol'um'gn:llxée pﬁ%ar IP'F'a ass uwn in .:ﬁf‘s , which eﬂﬁht%h

br eakagg, i ol Lot i E%‘ {‘,ﬁﬁ 50,

ol ume, - cany, i u i 6&’ n -D'Vaﬁl 64 oft he
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thi s Fi gur ehattheetep &rpated dt laRd6etoragiven 4nglelots ibicotis trosohalhta aperefthiabsheatt ISi(Eigure 5

just pri or tigefiacively twgket dipdnte iscldted3t dimppsionatfillets 6f liguiv extentlinggroumsiitl steps’ nerimster (figure

sur face 3of S.enent E, then the liquid will also wet surface 62 and nove to

hosi tion D' offidiensyiaeds s begide furthier Sypcihg norgle towards thp aloragecampartmentiAs showa dn Fig-

et t ed on é!%ﬁrBﬂFsE‘"?@ta?séa’eﬂwslyf’eﬂ%Rﬁém ﬁ@‘%ﬁ?’?’!f@é“’!‘%a' P&“ﬁ'ﬂ ‘i"?é’F‘?‘g‘ﬂﬂ'm _

het ting t heHfXf]nes koA PP‘F’] id vol u ear in the initi a

ricor to sqakl™ ’?f?f tf’nl’l:li'“ 35‘?“%‘@%’% é?

nsgu bs[tquall
ol e (OSI %g a e beena eac| ddlre maasBp- a wal g| ase s nce
Dr oceeds tm ﬁ t DL arﬁ(% Ja& e ,& Rl‘ qn
posi tion. “y Fu

eyond surfracseab e @pfd vaﬁsassmqmauepya Ine ["err

sur f acear ea fif estadli3h tre 4upekict hstlre Wi thid a.&&ss.@reeasm& oo.ﬁwrm&as caindi dbs3Bed .mnkl
support  a [pRbralt witRtetbi@hcd\b Figtre DRdn thathiRerd \@nstBtb®in MechidSiize WilAigureSd dnbl Figlf@ 6R¥@ ! .
‘and 66 i s tésted] eaérawith3bousdr DEdE™ MonSTraBES levblill@ohtralisériim They wede dath hidin@8 britfe dafe DE
ar ge enougitomated pipette which was! prsgiamimiadito dipens® @05 drBOF dr @ath fconteines; riné aropsowete’dis- 64
and 66 coripemed aftertidiqoid wad st bepiratkd iv 0dingThe proceSof FigaresiiAsqne B shdwn dtome Thd kT
g S i nsuPf i amenso dispbrised were madsured.ciong with the matrodiues and Hwi stagddrddeviptions Thefollpwindr op

N
= 0,

err] t o syetheiresMits: of | and 64 onto | and 66. The wetted area A of elenent E
emains relatively constant, as shown in Figures 5D and SE. [err] is
breferably no smaller than the 0. 02cm mini num stated in the Tabl e above,

for the reason that the step created at |land 66 for a given angle of [err]
becones® 0o small to ensure that sheath S (Figure 5A) is effectively broken
ip into isolated 3-dinmensional fillets of liquid extending around the

5t eps’ perinmeter (Figure 35 5C). Additional |ands can be added further
Jup" the nozzle towards the storage conpartment, as shown in Fig- ure 6.
Parts simlarto those previously described bear the same reference nuneral
-0 whi ch the distinguishing suffix "A" Ras been appended. Thus, referring
§o Figure 6, container 10A has a nozzle 50A constructed substantially as
-ffore with a 40 bottom surface 30A, annular ring surface 62A, and steps
A and 66A. In addition, however, two other steps 80 and 81 have been
added each spaced directly back via a step-back mall 82 to glve a
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have about the same range and preferred value as [err]. Angles a and [err]
are "as before. 45 To establish the superior nature of this dispensing
contai ner, conpared to the container described in the prior art with
reference to ‘Figure 2. ten contai neceposgaas8Bacted i n accordance with Figure
2 and Figure 6 were tested. each with [err] of Dade[err] Moni-Trol[err] ES
| evel 11 control serum They were each nounted on _the sane_autonat ed

pi pette whi chDrap #r ogr anmeBigurei 2nBeviceo[ err] EL88LE £oDEYACE (ont ai ner,
nine drops were dis- pensegegpfter tlaeaghdderiad Wameln st aspistaingdaridn usi ng
the progess of Figures 1A and 1B sho bqoye. Th = 50  WIRS

di spensgd wer e neasur ed, aVSgBmﬁA'th Hééﬁﬁ&g’ﬁr\/al &é’g‘?@ﬁd t he SStandara

devi ations. The foll ow ng are—~the restt+ts+—5—5 —5FEP 0 3837563 BL Drop #
Figure 2 Devi Eg 766 Fi PUe®gb Devi cq (M@ * 0.184 standard

t Drop 9.,
nean standard 5 v,al unme
deviatien vadhdnbrop 9.259 0.368jeyi at i §n %Pt Dropo'll'
o 759 3l 688p.  0.012  LAEEE O A0 e Bay o012
. . . r @ . 4griep .
1.136 4th "DI9R opg 9-6°6 F83 an ord? | 9. 656
0.229  5th Drbp. 044 9.919  ©.313 5th Dr&p987 0.8 319
0.113 ! 6tn Dr3p987 10,237  ©.043 bth Dropods ; 0. 8B 237
0. 166 7th Drop g 483583  0.168 (g7 8t‘£‘9g88p 0-092 314 501
0.216 8th Drop - 9. 906501 0.2160. 059 2.976 9ot h 0.&%H

10. 268 0..146 9. : . 17 *Ap ayti fact due
to softare optPrP2&® to we’k 35 h 2?7'6146 -the 9F.i%u6:_e 2 glbevi ce. 'For the
Figure 2 device, this gives a three a.(sigm) total (three standard-
devi ations) ofaQ 4% tWigladtith-adieOR o & Piware cptioil 2 ao avalrlopeith drop 30
variation. For the Figure 6 31%;/i ce, if the first drop is ignored for the
artifaces t hat the i@%%eztéieé’ re optinized to the Figure 2
configurati onFde theoWiguret Pedevieces) thsigrgdvesmra TR For wit hi n-drop
1s only 0.11 ?ggécgn%r)l Pt e [Stdiacd d¥Piatons) of 1048 not

an

essential that e fornmed by a stﬁg-back surface 63 which is
al ways ‘paral | aiithd ndraporvanigtian ox@nd 93t B8 a8 ARPHEFE R surfaces

can be Phcli ngg i diftm .aXiFor ahePigute didevice, 1D thenfrsticute angle
[err] between the | ands and step-b Pag t 84 S¢ &t to those
previ ousl y deS&9B® ﬂ:ﬁm’tter#e}}goa tel-?e G Eale Sitae P fsv\%ﬂia{o

eference nuneral. to t he ,
di sti ngui shi ngofitifape "dp't indzesb e e RiRUTE R CORBIBUEHEION b has a
nozzl e 30b in g G4e HWP ) PaeL@610es Ofer Hovever, |ands 64b
% °m8@h’b§g{<é'ﬁy 45 "

and 66b™are spac st ep-pack |s 3100 _whic e Lncljped by
acute angl e [ sighinsdEQR ’%&“}%e& e =9¥ e%'f‘o%\rll@%gfcgé jéé aﬁﬁi{]err] i s,
however, nil. A3 the case of the device of Figure 2, the containers of
this invention can be manufactured fromany material, nost preferably _
synt het ig¢ pol i ERbSesseatial fHabdabFlardd be féknidd BysIEp-tagk slefiéen whiths afways msafiél tethe ¢vy-
| i quid, st Qsihérgxis. meteas pich stbpblack swttacek casiedndiingino ttie syiscassshown in Figurs T.drfereh anjaeltd d
a fraction snblea beiwen the laadstkpy it hecstepehapk sugfacegP&rE similar to'those previgusly gpgstled haveithe
(24) capablsameFefdrerice nwrapral.toywhich the distingeishina\eakfix (15 h3s tegn earendad; Thus, Aentginer 10b has
conpar t menta o224 SQkriniwhich suifares BObani G2tnare aghefare; Howgvenlands54b and 66p ace spacsd, pack By,
(50; 50As Sddpybath ?anan«;n whishseecncippd; by asmarpaystag&véﬁy- gyeraliifect op Angiesiand P isn
i i d- however, nil. .
aliquid As in the case of the device of Figure 2, the containers of this invention can be manufactured from any
material, most preferably synthetic polymers.

Claims

1. Adispensing device (10) for aspirating liquid, storing the aspirated liquid, and then dispensing the stored
liquid a fraction at a fime. the device comprising
55 a compartment (24) capable of holding liquid,
a passageway (54) extending from the compartment (24) and terminating in an aperture (32), and
a nozzle portion (50; 50A; 50b) fluidly connected to the passageway (54) and terminating ina liquid-
spreading first exterior surface (30; 30A; 30b) disposed around the aperture (32), the nozzle portion (50;
50A; 50b) including a second exterior surface (62; 62A; 62b) inclined to and extending from the first ex-
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preading first exterior surface (30; 30A; 30b) disposed around the
perture (32), the nozzle portion (50; 50A; 50b) including a second
xterior surface (62; 62A; 62b) incli extending fromthe first
X- 6 EP.0 383 563 Bl Drop # Efﬁlsgs%eﬁﬁ'ﬁjlzl gure 2 Devi ce

i gure 6 Device nean standard mean

tandard vol umepeopdgviation g14Qkd™ pevice Figure 6 DéWRGation 1st
op : 0
nd Drop | 9. 25%ean spandgrd  mean = o 9%)‘:?“‘?““1

. 847 3rd Dr op : 9. 9b2ume -  deviatidfi volume dedv 061 on

. 085 4th Dr op oo 9. 656 0. 229 10,044
.112 5th Drop - 9.919 0. 113 ' - 9.987
.063 15 6th Drdst Drop 9136637 006995 11.064* ~ 0.18% 943

-882 Z;:E gOD 2nd Drop igegﬁ&a . 8 b?@sa 9.993 ®. D88

: op 5 :

1059 20 ot h 3zdProp 812 Qo586 o 1480-00 0: 049

. 976 3 4t®r Drdp* An adtbbéct dul. 269software00%4tm zedPtbldwrk with
he Figure 2 dewg, 5F3,r thegFggyre 2 gey_ge thisggpyes a thgege® (si gma)
otal (thnee stan ar evi atlons of 0.4 t hi n-drop, vari ation nd 0.37
s a drop-to-dr &¢hBrorion. L08R 7t he B ffiFe 6 dev?c%’ 8if the ‘f??ét drop is
gnored for the y3n iDragt thatiol.583s (doe1be sof t wape9dpti ni zed. @2t he

|gure200nf|g i.on 35 e [err]g( ma) v | 6 ons for

thin-drop is éﬁr?y%” °P1 andlﬁob}%rop ?ozggop S o 57% 033. aél'O é It is
ot essen®fal ti9ath darolp | and 108 266r medOb} 44 st ep- baeR7§urface°6¥31?/\lm ch. is
| ways parallel to the con- tainer axis. Instead, such step-back surfaces

an be inclinedToThe axts, as snown in Figure 7, tgQ forman e angl e

err] between t fién Ardd tacH dne §Pe|§°[§§l‘,’ﬁr§u9¥’5(i,@iz?>§rf§ g?%l"é}%o t hose

revi ousl: gﬂdescrﬂtﬁed'ﬂgm 2zhd@evape.ref erence nuneral, to which the

S

i stingui shing suffi e en o] et 10b has a

ozzl e 50b in wii%¢h ti\?r ?&@gg%gb%gngegmqggs gguggf%rgﬂ V\%ver | ands 64b
nd 66b are spadedgmek tipgals (thceepstapiandl feviabions2hobr@- 44cl i ned by
cute angle {er iy iy icd el Baeohlicanll ochhoas Enda&ﬁi—%‘-@r d [err] is,

owever, case : evi ce t he_cont ai ners of

hi s |nvent|on VAT 18 1omnyr FoEutbg £i8Hr&nd ﬂﬁl’eg?al 1 phe f)f’é?ferabl y

ynt hetic polymidrop 98 Jgmoredl fok dhapansltﬁgcdetzhee {t0}sf Oduaisho rating

i quid, storing r u d dhs tored liquid -

oo "9 adEhAR oikqﬁiggacg% ¢ p&agge b esnéig@ramtgonparmm

24) capalsie of andiydi.nghengthe, 3g rS&éSEQé\A/H?rGBA}C’E%tEﬂEr ng fromthe

onpar t ment (24 1&@&&-@&@«1@ Ballyn 03N1aRAAL BbE ABBP—teRdrop NI ZdwLyporti on

50; 50A; -50b) f w |y connected to the passageway (54) and terminating in

| i qui d- sprea & “irst exterior surface (30 30A; - 30b) drsposed around

he aperture (32 t e nozzl e port on (50 0A; 50b) -incl udrg% fi con
igure

that I by g gte
iE\eJESI grll 111 fﬂ_']f_[; % ﬂ% s can bﬁ&%ﬁ%g’ﬂa ?T‘RTI n in to form an acute
ep- ack sur arts similar to those previously described have the
same reference numeral, to which the distinguishing suffix *b" has been appended. Thus, container 10b has
" @ nozzle 50b in which surfaces 30b and 62b are as before. However, lands 64b and 66b are spaced back by
45 step-back walls 100 whlch are inclined by acute angle ¢ to axis 56b. The overall effect on angles « and § is,
“however, nil.

As in the case of the devrce of Figure 2, the containers of this invention can be manufactured from any

- material, most preferably synthetic polymers. .

CIailhe

1. Adispensing device (10) for aspirating liquid, storing the aspirated liquid, and then dispensing the stored
- liquid a fraction at a time, the device comprising
55 a compartment (24) capable of holding liquid, :
a passageway (54) extending from the compartment (24) and terminating in an aperture (32), and
" anozzle portion (50; S0A; 50b) fluidly connectéd to the passageway (54) and terminating in a liquid-
spreading first exterior surface (30; 30A; 30b) disposed around the aperture (32), the nozzle portion (50;
50A; 50b) including a second exterior surface (62; 62A; 62b) inclined to and extending from the first ex-
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Prior-surface (30; 30A; 30b) at a first angle (a); characterized in that
fe second surface (62; 62A; 62b) further includes a series of at |least two
] ;_nerally annul ar st epped Iands (64, qugas%%1 66A, 80, 81; 64b, 66b) of
icreasi ng out er di nensi ons, spaced up the side of the nozzle
rtion (50; 50A; 50b) to forma second overall angle [err] neasured from
e pl ane of tHE"’PF"F@?@BPP&(?B")@B!)‘"S@@P(“BO and havi ng an val ue between
err] and [er rL to°hF§EtF‘TzP‘{ 'ﬁf'@tH‘Pé%P 624, 62t furt lﬂﬂ“d?sl °f ?‘dﬁ#‘t“ﬂ%
zzl e pgrt i on up a's 'a t| ?Bbﬁ)%ogrgg £,66%)
tyween 6 and H%
ir faces (30, &2& ldu? :d % ipggnyalve %’gﬂf"”
|y when |iqurd dmthatt :Jxol’ tcg%?effégtﬁeé%n 4
2b) from the sr{t'hégxt St Grﬁj%rll ,J‘g
cl ai myl, ﬂs%h‘&aﬁ '6 m 3)
surface which is generally paraIIeI to t'he first surface (30 BOA Ob)
th a predet eAdévice aecoreliclg ta klaienixi, eivessinthe 1aridbl(64, 86]\64A 1654, 80,/8¢; 68k 868) 8a-h hive @ attaced f
the stepped | awlieh if geheralyParallid theGitshsur@ch (8¢ 304 4ah) wibiGdpredatsenifedaaiahextensipra(®e Nt
1 | and o Rwshithé snacingof excieef thestebried angsd4 Gi 44, 88AB0 (3 84ip Beh)laway from aredjacent
riadi al et ensi pd orisurfage cleser to thej aperturep artsitbeyivedeterrhinegradipl extansipm being effsctivé-to break
s‘ cond ext er| o¥P liguid WH@@'“&‘P’I e smﬁmmﬁaﬁﬂf@f MWBR"@GOPP'F%W%@ of ligyhd.
i quid. 3. VLce acco where eterm ned radi al
cht'ensi on of é@ v il gf’ Jeggaggé ok iaghoi i 5 TP
0. Olcm and abo ”‘ evi ce AL Cor Ing to any one of
cl ]i s 1t 043, Au&msewardtnbe ahip 3d R BlaifE 1 to'B whéralP (h8 dpdc ﬂglﬁhhe(s%pecﬁﬁwds 4 /es; GAA,
0,81, 64b, 666a) 802BR 64D, E8bFAdHglaRbntidPahis (S6EEBA; SBE) bebkien atioit OVBEAFEHE 0BG tbr the
.035¢cm and 0. S6ppsa I (64; 6ua,; Stbgriaéutito kha mickt dxfefior stirfals (36,408; 30b), afdtBtweb®atolit®.0fcm
Irst exterior sudiofosaefof &hich of Btd/sthedSlépped Iartd (E8C86AS8D)81268b) rheaburbiXtam tadatjdder®ardN
flor each,of t he4EuAS6ASDBIPEbsersmttisfirit@fericd SuifacdB0; 384 30636b) measured from
tihe adj acent |and 25 (64; 64A, 66A, 80; 64b) closer to the first
terior suffafgeviesgecodipalo aB’O‘U)"f diaimsy! tg 4 wheteinthe ssraad arple®) hav g value o $F- ¢l ai ns
to 4, whepei Qgﬁ evi ce
cordi ng arely (R)%{j&g?&gﬁgg%g%gg{ﬁ éfﬁ \’%erel niﬁl rﬁﬁlsr&lggt(a)angﬁvgmf&)&has a val ue
12. 38 7. AJSIRYadk6rdiAd16 A5ifki1)\ehete tife ndiz® pbrtion (B6X) Conipriéed 8 iqAZOhMing WilkwrapPed
O0A) conpr i Sesrouhd lah gt (8647 ONsymmbtACandikhinatihé\id adiGuidéproating fast extsrios surfaEeA30AN the
mretry and tfrstsunfeed (304) havingaan lapetured32s theendiuitlg cdmniubicatibgwithitheddompar tnfeat(4), the
0A), the fi rwedll hevngzseend S@shpr doefade (B2A axteadimy ftoontiee firs eXteribisarfase (BOA) upiticl side of
muni cat i ng the nbrzle &AL configuredte frrce(liguid on thé eecom durfive (G2A 110 aotdnterant witheliquié disor
urf ace ¥62A) repsediibtiovgl) therapanture, @2) the secordsuefadeomprising aennyigngface (P24 rxtendinge
the nozzl e fimeixfrom hefirst eyrfpead3GA)atipangle of Qbﬁuma" Oepsumpdironcthefiret GSW%!E’@“’(GB‘ZA)
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tlhe second sur'F 'H’ﬁlﬂ“eﬂ"’"é‘b?'\gﬁééa

atngs
(p4A, 68A, 80, by ur?a msta St Epcth

nozzl e (50A) t mg
first exteriorggék ,g;g,,&&égg,\,% %j °t (g anrgﬁ@?QE%QNG A, 80 8 )

hiavi ng a@ annul ar surface which is genera 'y 40 parallel to the first
- sjurface (30A) with a radial extension dinension [err] which is between
about 0. 0l3patentadspehenst 0. 13cm the one (64A) of the lands closest to the
first exterior surface (30A) being spaced fromthe first annular surface
;30A) al ong1.t hloseriogickturdi( ) aurs AnsabgeaasrishrierQne m»geaademeh Blissigkaiti im jeweis @&riaden
80 81) sof t heMerigep pekbi di@vardchiveg foigerdpTededmfadtong t he axis (56) fromthe

Jacent | and eited<ammet (@4)zirAufnahroe vorKissigkeltr surface (30A) a di stance of

bout 0.04cm elEvopderdismmandR4) pusgehender uBindinar Gtfaung (R) endendgr Kanal (sdkunins augen,

% e o f‘f‘y@i? A Eﬁ’iﬁ t:ﬁﬁazac.ﬁ¥5%$ s %L%ﬂbj% 5
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fnehmen und ifick &50rROA; S0P)csies mil Hem Kanpl/(43) yafwinden i i"r?{g‘ rf'@ﬂgkeﬂveﬂe' en
bei die Vor r‘f 8% N?P H?Pé’"?"é’l' graten yferpn flache (39,30 20 e sigh eing Awp
on Fl hgi gkel‘f '?"e °h%1 %"r‘?é’r‘l’db?mﬂ‘rﬁﬁ‘&? Fé 9'?%9 dof"rﬁ.?
B2) endender hist "°"H?f8" °F|‘ .
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; sten || we-
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e sich sine zwe'm? o € MIee %e ansc %vo

el che gegenfl ber der ersten AuI eren Flizche (30; 30A; 30b) genei gt |st und
von unter einemersten Wnkel (a) ausgeht, dadurch gek o
e zwelte Fl Ache (62; 62A; 62b) eine Reihe von m ndestem“mmmmummll -
ntlichen ringformgen Stufen (64, 66; 64A, 66A, 80, 81; *64b, ®eW) dit™
5| ch vergrd ber nden Aul I eren Ab ~messungen aufwe| st, d| e an der Sel te des
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0 383 563 B1 einander angeordnet sind und ausgehend von der Ebene der
'sten FEliche (30; 30A; 30b) einen zmelten Gesant wi nkel (P) zw achen 400
d 600 bilden, umein Absaugen der rqsf Bg¥ g4 USSi gkeit vom Mund- stock
b0; SO0A; 50b) zu erleichtbrn, und daB er erste W nkel (a) eonen Vert
schen 68 und 30 be5|tzt 5 und %edurch auf den Iugeren FlLfch

OA 30b) emenz lten

2 30A, 62A; 30f™ 9‘;8 ?‘ﬁ' 859 "ﬁ'ﬁ' n

Lgkei tsquelle n Esa [ { ﬂ%ﬂ,m
sten AuBgren F > ' “e' "

ryickgew chen v u_m gk;'em";';e
bkennzei.chnet g%ﬁ?b - PA ].é('j 0%96(83
bwei |'s .ine Flaiche aulwei sen, e mvveser%tlc en paral I eI zur ersten

~che (30 3@A; Vanuny Asch auéptucu nchatiréhegeksnhtichit, 9al tie Statbh 2840667 64208670 84, BIY 64b,
BN, ) besi fozt ,  Welbpjewslls siodFiiibbeauflosiden, dih irh @eknitichen Sirallél eur (st FIZG (3063DA; 306)odriauft
. 91; 64b, 66bkndeing varbestinerhte exdiale Eurabid(Ry t B1) Bitsitztovobel durchalen Apstantl jaddvier Stafere(64,
her an der 6f f AiG¢A 1664 §0, 911A4b. 68bloveg weii airies behachhirten Shiadereiner FigkhS diti néheraf der
br zwei bt n f uBePEsungliegh hed dieeditleZunahmecbewiri@n cdaf Kie jauf derzwhiten Bifipmn fiiche yerbleibende
@ nzel ne Fli ssi gE'E?SIQSQ'*r"GﬁHWE')G'&%Wlaﬂ'ﬁssb&@s@ﬁe"%ﬁﬂéhtung nach Anspruch

& dadur chisgekenpzei hnet daB |ch bei st '
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