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POLYETHER GL'W®hsMosdid ALCOHOLS DERI VED FROM 3. 4- EPOPéETIudsbiofa:.
TETRAHYDROFURAN AND AN | NI TI ATOR This invention pertains to
certain novel polyether 5 conpounds. Mre specifically, this invention
pertains to pol yether glycols and a1l cohol s contai ni ng repeating
units of the structure: 10 [err] (D) (2)
(3) This invention also pertains to a process. for the 15
preparation of the popugPRESSESDROSTRSCIIRE teAMPING AN YOR¥IRG i On Of

3, 4-epoxy-1-butene i n"TTNE presence ot certain strong acrdic

catal ysts, tetrahydrofuran, and a hydr oxyl initiator conpound.

U S. Patent 3,133,905 discloses the copol yneriza- 20 tion of small
anounts of 3, 4-epoxy-1-butene with tetra- hydr of uran usi ng as

cat al yst bor orfiglid lafortide ]h'nrani;c\i@na copol yrrer conpri si ng about 90

nol e percent resid S of tetr drofura per cent
resi dues of %ﬁ;yfnbﬁfgﬁ H8ﬁ8$§F ? %%ﬂ?l?gg ﬁ%lrds of 25
the avail abl e &t@h@wmt anel mrenpaﬁ:pmbaledlynto a devicéhand

copol yet her, t-unit struct IS .. disclosed. S. S
|vanchev, et &€ th‘?fie {ﬂﬂpyf‘% ging and cu tﬁ’BEyF’n C&ﬂBﬁFSEa’Pge 1%%‘]:‘2%%‘1:992059
(1980), investguﬁﬁ(ggtgﬁaumblllcahoﬁﬁﬁejynerlzatlon of 3, 4-epoxy-1-but ene

with boron tri- 30 fluoride etherate and disclose that the rate of
termnation is nuch faster than the rate of propagation, | eavi ng
much of the 3, %%%ygd RIK e URkRAG 8f- O.II’ i nvestigation of this
chem stry cor | ow yi el ds_of a

t her mal | y- unst abl e, Ththigavezsng qﬁataerfﬂandaffélésﬁapﬁ@ﬁraﬁalbh%

‘(32') orof or m sol Ul g A 1Qfbically iAvoilRsMEGEHah 0E8NERLRSORE! YrIEStHUE

sides of the severed structure. 1In most instances, the
fluid loss is not desirable. Accordingly, some form of
clamping of the structure takes place prior to the
severing thereof. One example of this is the umbilical
cord of a newly-delivered baby which must be severed
shortly after delivery. For years, this process has been
accomplished by clamping the cord at two separated
positions therealong. The physician, father or other
attendant then cut the cord between the two clamps. The
limitations or drawbacks of this process are related to
the convenience, speed and safety of the process.

In terms of convenience, three separate motions are
required to clamp (twice) and then sever the umbilical
cord. Further, a separate instrument must be handled by
each motion thereby increasing the number of instruments
that must be accessible on an instrument tray. In terms
of speed, each separate motion requires valuable seconds
at a time when even one or two seconds can be critical to
the newborn’s well-being. In terms of safety, the

umbilical cord between the two separated clamps is under
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- 2- wo 99/40863The di sclosure of U S. 3,133,905 differs gdoikdo/dsro
present invention in a nunber of ways. For exanple, the pol yet hers
of the present invention are prepared using a nucl eophi | i ¢ conpound
as an initiator for the 5 copolyneglzation of 3, 4-epoxy- 1-butene and
therefore contain residues derivéd frogmthe nuclgo hili

initiator. ingetded cFPY@é?%’h%fel‘F PEHR L1 e ( Iegar tciﬁ? ™Y

pol yether cofpouds eiptfhérd WeNMd@feen the wnﬂa@pé,ep@modlr&atrs of
residue (2) in addltlon to 10 re5|dues (1), and £3 The novel

unsat ur at edP®oigRaYRt indiscripipaifky Wien ke | tJr%rF‘é“bﬁerJSfé" m nor

amunts of 545 esf Qél@né?»avéi@rby@&diwm& ?aatw@&é urang conpayed to the

anount of resi and (2) derived from but ene.
Boron trif|Hepatitishvthuses, edpt oyedeyen thel dttle kbf@%r%ﬁ@#amet he

pol yet hers of L£55d3$%§61385fg9e§%g§p ans, n@YEs 'E34 WWEP §@leAnd suffers

from deact i Vation ynerlzatlon of 3, 4-epoxy- 1-but ene.
O her ref erpecpke wrebeper &ati bhe odehivepeyneral state of the

iﬁf-gﬁgﬁy-ébggfegg agg%rf%QQ Sfﬂg%g&ebé%ggéféé%g h2 s£§ urlélaC|deEa?;Iyzéd

nethanolysi@mbillcal coﬁdﬂ epmayiétyuoﬁnelamp;mgeand cutting devices

1- hyd Ch
Ton” 1088 Cioge) Se¥n *a8Ve fhBan o For et ot Sea R ar gy k- oo ¢

3, 4- epoxy- 14, 2b6, 88 Byt @NRah@-ReDdUGEvACE xxwmd@é Byd- dwmgsomaﬂ but ene
and 1, 4- dlhydroxy-2 butene in,a 96/ 4 ra% conpri sing
t

Pol .
resi dues (13F@n@etd)tapethst LBntefpfarR¥ &deorgfeéfﬂﬁsgvagyc?ted prior

art, and th§hé§@¢§hﬁns RX@ﬁEEhﬁgeSlade loc&BPlOye B EXCERE BRot he
nucleophlle U S Patent 2,680, 109 dlgcloses t he poL nerization
of unsaturaFéEmESZlépB§F§e§° FHEI GREngOoBd4cLpmRed 1Y the twg ¢ %@psrn t he

presence OfTﬁéaQEhﬁlﬁhHQGhég @mgmgssgﬁa|cuts w1t§”@HQtSQﬁemﬁb€ionBV|t'Sh
Patent 869,112 and™U.
pCT/U595/15gQgreby addre551ng the convenience and speed issues

outlined above. However, safety is still a concern as

the gap between the two clamps contains blood under

pressure that will be discharged when the cord is cut.

In U.S. Patent No. 5,584,840, a similar structure to
that just described is disclosed. An additional feature
includes splash guards to prevent blood from splashing in
the direction of surrounding individuals. While the
safety concern is addressed in that the indiscriminate
spraying of blood is prevented, the fact remains that

blood will be discharged when the umbilical cord is cut.

Summary of the Invention

Accordingly, it is an object of the present
invention to provide a device and method for clamping and
cutting a compressible structure such as an umbilical
cord.

Another object of the present invention is to

provide a device and method for clamping and cutting a
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- 3- : Patents 3,031,439 and 3,417,064 di scl ose the copol yner-

i zation of 3WO8%sE 1- butene with ethyl ene oxi de and HOTIS9b/e380
oxi de, using as catalyst strontium carbonate containing a snall
amount of water. 5 U S. Patents 3,158, 705, 3, 158,581, and
3,158, 591 di scl ose the polynerlzatéon of 3, 4-epoxy-1-butene to

gi ve pol yethers consi g resi.due .(1 n al yst
trlalkylalun1%%mﬁf%ﬁ%§a%% %#EgéﬁﬁﬁeﬁfqﬁQHPﬁhg %ih gegﬁa?hgsgvsggénts al so
di scl ose the t@@oﬂy@ehazgélmiléﬁy of tife Flhriepasythebubmpeenstiblet hyl ene
oxi de, propyle oxi de, and epichl orohydrin, using as catal yst

trial kyl - Stru%?%ﬁ?nhﬁ1%%ﬁpounds prereacted with water. U S. Patent

3,509, 118 di scl osegthde et atdm Rfvantsdfcs atredhpopbyesent et her
gl ycol s containing only residue (1) prepared by 15 n-butyl [ithium

cl eavage of tHeVERERORDYEELI RPCHRS grire °bV1°u§oP§€PH8P§t6Feﬁ§rEHeby t he

pol yneri zati ogp@éi Bida€POXYand draw1ﬁbgoutene i n benzene using

triethylal um num prereacted wat er . U. S. Patent
3,133,905 al so di sEﬂlo%‘é%OI-‘%@n%p@I%éhe Fyesent; iavephion, aasAaricamunt of
3, 4-epoxy-1-b e gkycol as the
Initiator %&%e%}’égl T roﬁd‘%d g&) q‘g)sl H?hgﬁga%g?&hﬂﬁ? -

pressuri zed r@smpmgmmlblbsstfumtnne:aohﬂauhiﬁgdﬁséﬂusés A clamphe

copol yneri za o tene xaf;,l ugr.o
et hyl ene OX|d$39%§% é%% %Q%%e |ﬁ?c%f5%le th ceé?ﬁn???u%?gggg
cat al yst. about a campwe&subxﬂ siructviy aonltaiGhem a £1hid2386- znst

1968), di scl | zi t I '
5. 0- opbxy- 1- bUBrE T GPELraC G 1A o 3970 RLGHaRg) SEaraFP el gh

pol yet her congBampng mnd:w:tﬁscj Cb,&embl couplled 'E&Uthbaclafnpabutsa| SO
di scl ose the jsol ation of 3@6y|eld of fﬁether from

3, 4- epoxy- 1- bHRENRIR HEhe Palr %) R WK ® dPeFH?I AEPgd PRFAFYSP RAvi ng
evidence of form FWEO64dd08dcond separated clamps that remain in the
PCT/US95/15026

clamped position. As a result, the compre331ble

structure is severed to form first and second severed

ends thereof clamped by a respective one of the first and

second separated clamps.

Brief Description of the Drawings

Other objects, features and advantages of the.
present invention will become apparent upon reference to
the following description of the preferred embodiments
and to the drawings, wherein corresponding reference
characters indicate corresponding parts throughout the
several views of the drawings and wherein:

FIG. 1 is a perspective view of the clamping and
cutting device in its open or unclamped position in
accordance with one embodiment of the present invention.

FIG. 2A is a perspective view of the front side of
the clamp in its open or unclamped position;

FIG. 2B is a perspective view of the backside of the

clamp in the open or unclamped position;
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i nternal doubl e bonds [residue (2)] by infrared spectroscopy. Qur

i nvesti gat iva® osYkoskni s chem stry resulted in no isol apteussagsRyr -
A series of publications [P. Kubisa, Mkronol. 5 Chem, Macronol .
Synp., 13/14, 203 (1988); K. Brzezinska, R Szymanski, P. Kubi sa,
and S. Penczek, Makr onmol . Chem , Rapld Commun., 7, 1 (1986);

M Bednarek, P. Kubisa, and S. Penczek, . Mak

49 (1989): P. Kubf€a 2dis, aP‘é’ﬁ%ﬁ%Tzse‘Rﬁ’rmi%i Vl%%e%] @6% clagg, t%g%)
Chem , PQ'YEhrgﬁgﬁth&Sa13ﬂélihe centraB9p8ﬁti&@9@ﬁ tb@dcﬂémﬁﬂedron R
Szymanski, P. Kubisa S.. Penzcek,

Synp., 32, illustrats FQQQB??UF%QCFh%ﬁEFe§ﬁePSBFﬁﬂ%§ E?%Fo€%¢h£®5?5efrom

copolynerizgﬁéogeQErgﬁﬁp¥h§9§09X|de and tetrahydrofuran 15 usi ng boron
trifluoride etherate and a gl ycoI initiator i s, determ ned by

|nterp:ay of steFIG.aRd &FecatPerfpective vigytofsthei iaWseese®Pdctors
prevailing v G. 1C9ROL¥EtBEES Wbkt aBAULiBRoRE! €88 cB8GgENdarY
hydr oxyl ERthg?SUFg an 2@ per cent p?bnary ﬁy %oxg groupg urt her,

tﬂey pgach ﬁhataﬂhednﬂherecomtrlbutlon of the electronic ef fects of
the side group is- tsa,pnfluen S t f ondary
hydr oxyl of the §F§ RE cﬁa?nﬁgrgge&ggge vﬁgﬁegnggé g?8e25§§8§§ t er anount
of secogdarghor? in Mydrozﬁl1hhansdoésspdoppbehéODX|de due to greater
steric 25 e s qgf .the eth ar ed gt Qup.

None of the prio%&grt%dﬁ§cﬁo§§§¥85g §e§9"§|§§tﬁ§§ Emgmgegggéﬁo%gdg

descri bed iﬁa@Db%e@e@@wbrbdreaneEQneoflast and sprondssepheatbd t he novel
pol yet her conpounds _nay obtain

. .The pol yether conpo
provi ded bycﬂﬁ@P§0thath€§€&P F&@@ﬁ?éoﬁngpet gvséﬁdoﬁ ngd n?tﬁﬂgf resi due
(1), n Un't%oﬁbﬂé§§ﬁ$¥% @%kuc@@&epsu&ht&sObnrembdﬂ&cé3)cord, wherein the
total value of m+ n + is 5to 70, the %% QEQ +p) is
in the range of #IfBt¢@ G$4a perspegBigg 161 of 48othe?’ chbblinent
PCT/ US95/ 15Q46 3 clamp that can be used in the preBent inventione., residue
(2) constitutes from20 to 40 nol e percent of the total noles of

residues (1), (2) and (3), the value of nf/(m+ n) is in the range of
0.25 10 0.4%ct3}d ed Description of the Invention

Referring now to the drawings, one embodiment of the

clamping and cutting device will be described with
simultaneous reference to FIGs 1-4. The same reference
numerals will be used when describing common elements in
the various drawings. The present invention can be used
to clamp and cut a compressible structure while
minimizing or eliminating any fluid discharge from the
severed ends of the compressible structure. By way of
example, the present invention will be described for its
use in the clamping and cutting of an umbilical cord.
However, the present invention could also be used to
clamp and cut a variety of fluid-filled compressible
structures or hoses used in medical, biochemical or
industrial applications.

The entirety of the clamping and cutting device of
the present invention is illustrated in FIG. 1 and

referenced generally by numeral 10. In the illustrated
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residues (1), (.2) and (3) have the structures: 5 [err] 10 (1)

(2) WO 99/40863 ( 3) The unsat urated pol yet hers of pchuse/eessnt i on
are further characterized in that at |east 98 percent of the

term nal groups have the structure: 15 [err] or

Therefore, at |east 98 percent of the terginal hydroxyl 20 groups are
primary, rath&ﬁb&ﬁfﬂeﬁﬁcoagéiaé (Hﬁgﬁﬂdes a 51%€§%p%lam 20, show

pol yet her conpounds be used 1n ration-or fornupa I'on of

surfactants ai:domhecn in FIGenpiiand B .andllegpudlt dsceppesitdi bystheri ved
f 25 | h
rom ?é%§§8{:yfﬁ@gﬁtf&lx HE! Borm T{lﬁ‘r L%Ze}%&‘ért%t %‘ia&@syﬁﬁ S&% 22 may b y

be hydrogena he corresponding sa ner's
enpl oyed in tae shouﬁatmuFEGof4 A hanﬂ3heﬂd%gaﬂppedsJaweﬁebembmy aganpl e,

| di It i t h | -t i ted 30
ol vathor s PP RORRI T ot SETatdm i T K G B LT e

hydroxyl groups arna@érﬂms @é@d s dleags e and jawaagsehbsypsoddee
superior products whe are anal_qQgous hydr oxyl -t erm nat ed

pol yet hers wheFgfarably st %@%rﬁqézﬁﬁﬁsﬁﬂﬂq%Q%4YbFlﬂﬁg {ter RenSRPAPdROXY |

groups are 35gf t§§ﬁ9ﬁﬁ@£¥n%YQ&ﬂF e i SHOWRSrce E%&o%éﬁ”ﬁb@ a!@bﬁﬁlyRybber
Chem stry and Technol o 688- 703, Sept t eaches

t hat t|tanateaégt@la%ﬁié@y&%dp#éﬁﬁ to: 1)CGH@@WSQP|@Wbééﬂyﬁérpiﬁdlons of

pol y(propyl en |y )
PCT/USQS/lSOZ%Og' £9) ) cut cleatVy SHAARM cramp 20, eg? iii) cut havi ng a
nunber-averagelﬁ@nbtuthxou@hgmmbxﬁlQﬁknnozﬂMﬂDO therebyi lkagiingt hpth

terephthal ate ngréd %ytgﬁgggé% éh ed a sh%@gpkxe%&gtig{he&grhaving | ow

i nherent vi scsl rope I'és conpar &
copolyester/eehemslpremasedof the elements of clamp 20 and jaw

assembly 30 can be fabricated from polypropylene by
injection molding or other suitable fabrication
processes. While clamp 20 would be made for a single
use, jaw assembly 30 can be manufactured to be a single
or multiple use component. In terms of its use in the
cutting of an umbilical cord, clamp 20 and jaw assembly
30 must be sterilized prior to use in ways well known in
the art.

Referring to FIGs. 2A-2C, clamp 20 is a single clamp
prior to the severing thereof. Typically, clamp 20 is of
unitary construction as shown, although it could also be
an assembled component. Clamp 20 has a pair of arms 202
and 204 that can be secured in a clamped position. 1In
the illustrated embodiments, arms 202 and 204 are hinged
to one another at one end of clamp 20 by a hinge 206
which can be integral with arms 202 and 204. For reasons
that will become more evident later in the description,
hinge 206 is constructed as a first hinge 206A and a
second hinge 206B which are separated from one another by
a gap 208. Hinge 206 can also be constructed to include

limiting or stop tangs 209A and 209B, the presence of
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5 usi ng pol y(tetranethyl ene glycol) and pol y(ethyl ene ~glycol)

havi ng si mglggo/saBdzecul ar wei ghts. The | ow I nherent vpEHOSH0I26 and
poor properties are due to the relatively high secondary hydroxyl
group content of the pol y(propyl ene glycol). Wlfe al so discloses

that the 10 use of poly(propyl ene gkycol) end- capped wth 10-20
wei ght percent . of ethélene oxi de ot ove£conet5hg egroblem as

A does. n 1
only a narﬁpﬁﬁp PEETS EﬁeﬁtcPﬁpFﬁﬁgféﬁF STLUCtUye EBsPfy wasPFeal i zed. Due
to the higlhepnr Baghgvbugheli into, ahBieifivesEdrpngmatyhphyHingyl 20€nd- cappi ng

pol yet hers 15 havi ng secqondary termpal h 1 th, ethyl
oxi de to increadé ﬁpﬁnﬁPP°ﬁ9§Fo§§p eénf ﬁWpt§§;g§Y#9g%§uEg $%°Vbﬁ?5y =ne

partially gucegasf dhampn20r dah be ashke¥einto a clafPparpbgielionti mary
hydroxyl end groups, e.g., greater t han 65 Bercent | arge anmounts of
et hyl ene oMose specificallyeedé® ARd hadaPl yagFhEndoheBfi L8nt formation of

| ong ig%E%Ja&n%h%!r%%%haMi%U%ﬁ, bbe nesuktingcRehyetbae o2

have reduced hydrophobicity and thus limts the usef ul ness of the
pol yet her s iinfregire Lmdiefrgstithe ofnce agaipendensaer8ANFolPAEr ¥1lthe high
content of ,pri far ¥n'o|r%5 evi&eg{tml'a%'erhmr ex¥l JeserRBLRORSCIaeenl gt he

pol yet her pol'ymers of the present inventioh renders the polyethers
nor e rFactmm@g aid tiusonsteusedulas Bofirstdéasehipg tang 21P8aanfons in
general . Pal. y.(t et.r e L 0l...l.S lL.odustry 30
st andar d f8r%ﬂ%?ﬁﬂw%%%%ﬁQﬁ%1%ﬁﬂﬁ?g%%pgng%%§ﬁ§e9E$ﬁ onecgh gﬁggtpgn d
pol ymers suchyags 24y.r elsipalavdry ,addtching spaty@iét haneoashieustedch as

Lycra spandex DOlYITer - oo ing B2 B1oh0 1Y BREALS 2a2¢Rihked.oxi rane

such as

PCT/ US95/ 15Q2%8 separated from one another by a gap- 216. propyl ene
oxi de and butyl ene oxi de for purposes qf ' and erH%rnance gi ve

price .
i ncr eased &ﬁﬁ%’?ﬁlr%&]i%n&ﬁ‘:hmg tang, 2da AR RS IG PS@Ts 2 e
pol yet her s Qfmiies to form iVEIVItON Y GOIR & Niat chiiffg aianioy 280Ehout the 5

i ncorporation of ethylene oxide or_oxetane. T pol yethers of this
i nventi on &N fhAtRNEM 193¢ & ¥R e @ Seco“tdpﬁﬁté:tthoxyl ated copol yet hers

of tetrahydrof urgy weh the latdH Y{iene ,0XiathiMy dangy @lexpart ed to have

| ner eased latching seat 212) and hinge 206, the opposing faces of
arms 202 and 204 define clamping surfaces that can have a
series of ridges 203 and 205, respectively, formed
thereon such that ridges 203 interlock with ridges 205
when clamp 20 assumes its clamped position (FIG. 4). 1In
the illustrated embodiment, ridges 203 and 205 are
arranged generally parallel to one another and generally
parallel to the compressible structure (not shown in
FIGs. 2A-2C for sake of clarity) that will be clamped
thereby. Ridges 203 and 205 span the entire width of
arms 202 and 204, respectively. Ridges 203 and 205
should cover an area between the hinge and.latch portions
of clamp 20 at least equal to the width of the
compressible structure being clamped and typically would
be provided over the entire length of arms 202 and 204
between the latch and hinge portions of clamp 20.

In FIG. 2B, features of the backside of clamp 20 are

SUBSTITUTE SHEET (RULE 28)



hydr ophobi city .and decreased thermal stability conpared 10 to

pol y(t et rametWO99/1e862t her ) gl ycol . The process utpdr/es99/02370
prepare the above-descri bed pol yet her conpounds conpri ses

pol ymeri zi ng 3, 4- epoxy-1- butene in the presence of a catalytic
anount of a strong protonic acid, yetrahydrofuran, and a

Che Tob ] onttipgrafel 21 @bed r]:gi.éaQL 3P A BAEKATLUCLRCG fOFBRUNIS Of
the invention e poly anism’i nvol v

polynerlzat|ohaspaorededseﬁaportmnnuﬂkﬁ(Extdqdyng 1nto ang adbngeatmallzed
or otherw se red |n ctive, he ext ent at
addi tion of 3£8§d§?)5‘$(?exi 'h?%% 6§(Fnd lrﬁ)tt?m 5I§ Zg?ép- %%ssﬁér ease in
pol ymer nol ecpbﬁtlon 218 yeredd @9t Waposditdbhiagncdampi 20r ¢adi |y
achi eved t he hi opet r f npn r to.,i |ator A wi de
vari ety of rro?%‘&ugé f %@ %églafg?ﬁlg%e(? B 1292 ha$ & DAGFR¥| ar
wei ghts are geagess! ¥rCehd 6Gé|22btéb<ﬂ§rm&rﬂf m%% andpﬁtl.bﬁ@r ar Pb2mebecul ar
wei ghts of 500 to 3000 use 2/ S|nterne | at es.

glu

The pol yneri zé%PBngﬁP%c%% 2Rd c2}4 ecFI%RRVq 3 t be widgseneugbs to
tetrahydr of ur ag-ubighy feune{:w@%ﬁéd@%{é&thmu h %%m&qa%eaa@sw@beaocess

sol vent. The anobunt of tetra- hydrofuran whi ch may be enpl oyed
ranges f r om 5bebows melght percent of the reaction solution.

Tet r ahydr o- uRGt 1 oSy h weRt sakd 1 6Ra8NQYERL, however,
only m nor armunts o t?a?rr1 hydr #)&uraaﬁa?eal nacs:ngrporas g: 16l % 96/ 17001

PCT/ US95/ 15028aken along thenlenqtkaqﬁﬂq&ﬂmRHQQa@@d &heough tdeatively | ow
| oadi ngs, cent%%i ﬁgifg%% ”&f’?‘”ré eddd dg%%rﬂl% Q‘isr %%t %o@%db%‘ gyen

after conpl etion YNET i za TOn. - IMcor or at’i
t et rahydr of urpnegenesdr i sEntmrme%@ﬁuesec(eﬁsecamnth@n 218 stabseshbrp/ (m+ n
+ p) usually | ' arative

Exampl e 1 denﬁﬁs%§§§%§h385 resYiE&n?rﬁPlﬂu§%ﬁaé§a:héﬁ@%@gééi8%?& OPrather
t han t 21 pabyihef e finedsbéheedt atas Topdl \vdntrigigess 285! awd
value of n/(m+ n Ich typic y is 0.20. I ncl usi on_qf
t et r ahydr of ur BRF s%ﬁépﬁﬁFggﬁrfiéii a SlmiEﬁFk%@PQlﬁpodﬂfggvf ?ggorable
results: (i) &bBep¥akHerOfof ridges 203 resulting a reduced thickness
portion 221 being defined between the tops of ridges 203
and groove 220. The resulting reduced thickness portions
219 and 221 tie both sides of clamp 20 together.
Further, reduced thickness portions 219 and 221
facilitate the severing of clamp 20 as they are aligned
with one another and with gaps 208, 214 and 216.

Jaw assembly 30, shown in isolation in its open
position in FIG. 3A, is presented by way of example for
the purpose of: 1i) placing clamp 20 in its clamped
position about the periphery of a compressible structure,
ii) cutting through clamp 20 and the compressible
structure, and iii) releasing therefrom the severed
portions of clamp 20. However, it is to be understood
that other types of jaw assemblies could be used without
departing from the scope of the present invention.

In the illustrated example, jaw assembly 30 includes
an upper jaw 302 coupled to an upper handle 306 and a
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n/(m+ n) is higher than expected and (ii) the val ue of n/(m+ n)

remai NS apwoyd4peéx! y constant over a w de range of pE}BSsske3%70
wei ghts. These results offer 15 significant potential advantages. For

exanpl e, the decreased content of residues (1) and the resulting
I ncreased content of residues (2) and (3) give pol yet hers whi ch,

upon hydrogenati on, have a nuch “feduced con t of residues havin
tﬁe st?uct expjaw 304 coupled to a lower P@PFﬁe 5%5' J@eh 3 3nconitan?

i ncrease i RSO ifgdETHdWRE another G¥) hifdgehpsat Bogt.ed pol yet her
materi al s possess | nproved properties such as, for exanple,

i nproved  UpPer hansilien30% a5 (figed touomaadsr éntergadbiiithy J8Y prepare

subst anti aljop t g, SATe MRS 3080 sAbidokaning! Lotbl3@ to Jakearsahyei ghts
is desirable to potential users, and ~the use of tefrahydrofuran is
parti cul ar hingg aritragéuslocated heacafde nimgec pineS03ef UePedues (1) is |
nore const t f I I l.gh Interest. In

addi ti on, g‘lgglgg'leor:ie?tq ga\rfﬁ%fl t eIr &%%gl%r gpeéd%po 3{&\1%2_?@] tsl:%ngne nore easily ?
control | ed anvdrhetrhéypd Viresrarags drinks 310. MaDeosperddically, %
PCT/ US95/ 15026 conduct ed |

in the pre §W§gﬁﬁet%ﬁ%&ﬂ%&ﬂ(%ﬁﬂ%%¥°tﬁ%%y °°uPle€r§§é%€ egfhfggﬁghydrofuran E
during pol VB0 imatiioge pin 3lT2sand $£o r1owedudethdlies GOS8 by Wincle mievi des |

better m xjn nd i.nproved tt fer..Iln contrast to 5
reaction cgtlr‘%'edﬁcﬂj?aﬁﬁ"f ngﬁfglseesnég%gfantc{atai@h%poibﬁr gqueezed (gqq0

Conpar at i vedgeind JHlothe 1w Qﬁ'ﬁlcﬁﬂéfaﬂ&tﬁrw?fe@- in uplpeff lgxraallail@i ves a f
nore constant_ conposition as.indjcated, ) or exanpl e y the ratio o
e 005 W S e hatiard Y Ssnsctigely T Bathatiadle Eaam o
2 denonstr i Rmardtfefiiitered by RULM (RIgiyEILY eRe atidhabl ylzecol is used
as the initrator, the selectivity for formation of residue 2 is

not i nprovéd@ifehe Mall@or3Gy @Rd 3P4 memgins open pptil handdgse | ow
val ue of 0.3 Hws30d hrPreprNSRLidgether;t SlinaARNAIRURAR aRd 3G

poly(tetranethyl ene ether) is |
moveément of handle 308, a relatively quick closure of jaw |
304 towards jaw 302 is achieved with only a small amount
of movement of handle 308; iii) during later movement of
handle 308, a relatively slow closure but with high force
being generated between jaws 304 and 302 is achieved to
cleanly sever the clamp; and iv) better control over the
clamping operation than if the clamp were just squeezed
together by hand.

The opposing portions of jaws 302 and 304 cooperate
with elements of clamp 20 to seat clamp 20 therein in
both its open and clamped positions and to release clamp
20 therefrom after it (and the clamped compressible
structure) have been severed. A cutting blade 320 is
attachable or fixed therealong to jaw 302. A positioning
anvil 322 is attachable to or fixed therealong to jaw
304. Blade 320 and anvil 322 are positioned such that
when jaws 302 and 304 are closed as shown in FIG. 3B,
blade 320 will come to rest on top of anvil 322. To

maintain blade 320 in its proper orientation as jaws 302
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responsi bl e for, the above described advantages in the pol yneri zati on
of 3, 4- epoxyWwo $ssMoss3e. The pol yet hers and t he processpef/shesro
invention differ fromthe copol yethers derived fromtetrahydrofuran
and oxirane 20 di scl osed by Kubisa, et al., in that (i) the polyethers
of the invention contain essentially onlygterm nal, primary hydroxyl

groups, (ii) th sent oce ults_ in_the_incaqr oratlon of

only m nor anﬁﬁﬁtgégfare gios?i&r%ﬂﬁhﬁ(%%§:ﬁ?q ﬁP@ofﬁgrﬁgﬁygtﬁgP gven t hough
a very 25 3bar georycehre obp teherduMing Wrrld andsedrtiailily shehabh

present proce t et rofuran e Its a soly effect on the

st er eosel ectisi?@eoég{} ghﬁﬁ?%? ?%ﬁqbfoﬁecﬁn in E"?Ir(‘g'33]34 epBr§- Ti Bt ene whi ch
favors resi dugrédentanelade 320 (fom tpid=tidmef Urae1exhisbht soarsel vent
effect of 30 decreasing the rate of conversion of 3, 4-epoxy-1-butene

to pol yether.injury when jaweassfnbly o0 demsd@f®dray be sel ected from

var i ous NUCEROBPEEEEISHS ot iR d NS OHa SRIPaNNdRedispbaged i n
WO 96/ 17001 CT/ US95/ 1502

- 10 - posphbpnsagdshever HatT¥hal SACE Lagm |2<9atl|50|$e‘6\9999/tb,9883.n

The initiatorygo p t r ri ous organic
hydr oxyl corrp(b)g gggggg %gég %0‘?6&5&{ %Se%f{ c%%p 20 .O,V%%ol yhydr oxyl
conpounds conpasmtmgnQngoaBVlB 322 wiyidvhoxh qyapq&Sthmatbyuiﬁhyl-terninated
pol ymers such h ter t ol vet her d

pol ymers. rece@\ﬁ%%aé?\rgg rg)r(\%er is 'ltrjgse rg%%eﬁl%nrl ?‘% r@% é%%éﬁyﬁgrl C
product obtai oedmbaSOalhyﬂtsxwergrpnqmmmnexp@mi dlawt 382 can chain (a

term nal hydr ox rou angd, t | s .a .10 ol ric.alcohal. _The other
end of the poF?%@Fg E% flprgﬁzétiﬁr#%ﬁﬂQQ?Q%aFﬁhgﬁg F3§F883‘oflphe

al cohol initiah@k, open posﬁtgon, acu st & g rlagzot he sfdesubdove Blafmp]
wherein R err] i an al kyl

[ the resjdue of an aIc referab
group, £902F£§ni%b upP?§F%&PQ%RQKﬁP%&%N%¥ ﬁﬂéﬁgé g??ﬁyé PoRYF 15
compound is ugpdtagrbbeei PRI B Od1idhey mmlagreomo The fromat least 2
of the hydroxyl groups of the initiator,

and t
subsequent | y- GBFBFﬁéalB%?yﬁ%¥u¢EP%F¢xﬁ3HnﬂMQBaﬂllcal CorSOPQRErtOTPé resi due
of the pol yhydeg¥yehnibi giQ&8d "B¥tween arms 202 and 204. Handles 306

and 308 are then squeezed by an individual applying a
gripping force. As handles 306 and 308 are squeezed,
jaws 302 and 304 apply a compressive force to arms 202
and 204 until latching tangs 210A and 210B seat in
latching seats 212A and 212B, respectively. At this
point, clamp 20 is in its clamped position with ridges
203 and 205 tending to interlock with umbilical cord 100
being fully compressed therebetween. More specifically,
the portion of umbilical cord 100 passing through clamp
20 has all of its contained blood and other fluids (not
shown) pushed outward to either side of clamp 20. When
clamp 20 is in its clamped position (i.e., closed and
latched), the height of blade 320 is such that is has not
yet encountered the reduced thickness portion of clamp 20
between the groove 220 and ridges 203. However, as
handles 306 and 308 are continually squeezed together,
blade 320 cuts through arm 202 at its reduced thickness
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be represented by the fornula -O-Rlerr]- wherein Rlerr] is the 20

resi due of wo pydogdyydroxy initiator. Sui tabl e alg, ﬁryg%@ oh:f’)ﬁl ude
| ow nol ecul ar wei ght organi ¢ al cohols and polyneric a s whi ch
may be | i near or branched-chain aliphatic, alicyclic or

aromatic. Although secondary or tertiary. alcohols may 25 be used,

primary al cohol s ar refery Sone cal usef ul al cohol
i ni tiators PoEHiRR ﬁ%fhy?mg}gbﬁ%} CREHy 6 and et ah-HRyl al cohol ,

| so-butyl alcohedd Ehethibss portloﬁezyg al cohol , n decyl al cohol , stearyl
al cohol , cetyl al cohol , allyl_al cohol ben al cohol , henol
nonyl - 30 phehafe €4amB| 20 ahg @ﬁ%d|}@%§rahy$, IJ%WLéﬁﬁ i&

initiators 6&2#“9? 5ﬁ9¥199229|¥£8mp 40 2+ pr pPEOSED Ghove laterally

1, 3- propanedi 0 2- but anedi ol , 4- but anedi ol , 1, 6- hexanedi o

1, 4- cycIohe&@@Edfb@m 1aW4a§§@mbhExé%eas it is sgyeesd70puo to clamps

PCT/ US95/ 15 | 2

2- di et hyl - %f %r%%a%gd?%?wn 15 F G 4 “Enat 194 $}?m %?penag%ediol,
2,2,4,4-t etchampdg) - 1i3- tgttbing tang bh@hn@mdolatqhnnmlmqmmO&yzmrbutene,
3, 4- dlhydro e ngﬁg hyd | and 5
resor ci nol , Xt% the feéegg& Qﬁgcg ugg*8+f #@%ﬁ?ﬁ%' éfm&ﬁ%fgghols and
gl ycol s |ncthdmpp@EyeéMyLnaecghmped, via latmhiw@thqm@nél@$yamd nononet hyl

pol (1t r b hoRERE. 8eRb: 7188y Lanco hRet REFRY | E0%e il i6ha Bho octi ar

wei ght , hydﬁmxylitelntaaaemopolyssheeStnése were nonﬂyuiaﬂcpr@@e@s t he
hydroxyl injti nd Typi ¢ usef Iyols i ncl ude

o ycerol . st Ehe’ s89eR Garpian of WBRET by S 100 S Ep st R | i ke,
Wat er noafi@lﬁBYtBebésaﬂsaﬁafééd|ﬂhtbatﬂé saﬁisun@ﬂﬂgdlols 15
having 2 to 6 carbon atons constitute the preferred initiators,

i .e., wher ePRVRF@RPENES al kyl ene of 2 to 6 carbon at ons.

The cat al yst enptﬁgegdvankbgeersﬁafﬁélQﬂegénéhﬁnventlonngyel pol yet hers
described herein nust be a Strong protonic,acid and may be either in

liquid forniBReRaYShe The deVlFﬁcB%bBWﬁt%dféFléoﬁ%%%ﬁ@dcﬂmPﬁ?ﬁsbb%%l|d
resin. The structure to be severed without fluid discharge. The

device itself remains bloodless thereby also eliminating
the possibility that someone will be contaminated by
simply touching the device. Further, the clamping and
cutting operations are conveniently accomplished with a
single motion thereby allowing the operation to be
performed quickly. The device can be made as a
completely disposable or reusable item for use in
surgical procedured. In the illustrated embodiment, the
jaw assembly need not be oriented specially for either
left or right-handed individuals and is therefore a
multi-directional tool. The device’s simplicity of
operation means that even a non-professional could use
the device effectively.

Although the invention has been described relative
to a specific embodiment thereof, there are numerous
variations and modifications that will be readily

apparent to those skilled in the art in light of the
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acidic catalyst, my be derived froma m xture of a Lew s acid and

wat er, an al eyhe/408¢3 @ weak protonic acid. Sui t abl e q@lﬂ,sg dﬁl,(ysts
i nclude tetrafluoroboric acid, 25 perchloric acid, strongly acidic ion
exchange resins (e.g., Anberlyst resins) and f1 uorosul foni ¢ aci ds
such as perfluoroalkanesulfonlc |ds contalnlng up to 6

carbon at ons . trlfluoro thanesul | uorosul fonic
acid, and pe@%qﬁ%' RIS - a0|8rp8F9ﬂ93§' §ﬁ %%@gﬁ?dbéﬁ$cﬁpq i ns),

and the |ikepe %Qrﬁﬁﬁﬁﬁéa‘a&'%eplaced withoéﬂﬁut | 6F a§d ErPOLonier i s
Nafion[err] NR-50 ([err]E 1. du Pont de nmours & Co,),_ avail able

from Al dri chteeth or otheq sfFachyrespsodctyted Ry ntht RAFEEFYIAT and,

WO 96/ 17001 application. Another POSSlbllltY is t&xa¥
- 12 - therefore, the preferred catal ysts are the perfluoro-

al kanesul f onithadcichs @aga9sss thel rideesnbrhardet| t@PEevent a acjd and,

especi al ly, NafiQ I @S n b ch has
been cryogem%’a‘ %gggﬁﬁ%d%%; C(")é(a % ¢Eb gii%%lrrl’r%s ﬁj(c ‘g?t | C}Féesé%% ng an
aver age di andthérs dfs ImlustratedtgnZBDGnl5rwhs;e @N@m?@@l%QZrimd(ZZ}
Processing of Rogckl| I 1.,0f the

aci di c catal fsutt \ﬂ?%?nr?éf lé’D%C% 5 rlé%ﬁsv%"?/ u% yth erpendi ng,
for exanpl e sdrlel @ £ theprameeassafcraﬂdmpl pasthad xtzh]alp@etse:w:émdst rIrng acid
enpl oyed. atch o erati n_of .the JProcess t he_anmoynt . cat al yst
used typlcall 115% iﬁﬂ@ 3b ¢S5P ﬁﬁcﬁ 5in 1ts c#kwgﬁ?mﬁ?ﬁﬁﬁl?ﬁSed on
t he equi val erdhe (Homphets:satmre structure 1s ééptﬁrécﬁ)ei:mfgﬂﬁb\l“@é e2rabove, the

polynerlzatlo% reacti,on is carried resence of

t et r ahydr o- 4 To MEEYENhiidh TEGRC i 6ﬁelﬁg b%t% rer reactant and
as a sol vent pdrpedRBidiAGr tthereebyneri zation reactlon may be
preformed in the presence of additional co- sol vents, e.g.

inert, organic solWemtheicRlieraasdves, RharebampohtSehf oReemiierr b

hydrocarbon By dd e dddtdher but co§@@cbé'§o§%@8péﬁst&% S&shrS0d vent s
I ncl ude benzene, tol uene, xylene, heptane, nethylene chloride,

chlorof orm &&dinee nigces thad sonyberilasched tegethen. In sofgeferably is
carried OUt'dbﬂfYEéﬁT%%@%eﬁ% %ﬁ%ﬂp could be positioned and clamped

in one operation and then severed by a separate cutting
means in another operation. With respect to the jaw
assembly, the linkage thereof can be altered to give more
or less mechanical advantage as needed. Alternative
and/or additional positioners can be provided on the jaw
assembly (i.e., instead of or in addition to anvil 322)
to seat the clamp. The blade shape and/or configuration
can be altered to assure proper sequencing of the
clamping and cutting operations. Proper sequencing could
also be aided by adding material to the clamp at
strategic locations to prevent premature cutting of the
clamp. The jaw assembly could also incorporate a
separate clamping mechanism that operated just prior to a
separate cutting mechanism. It is therefore to be
understood that, within the scope of the appended claims,
the invention may be practiced other than as specifically

described.




25 co-sol vent. The process of the present invention may be

carried tenperatures in the range of 0 to 100][er
dependi ng upon Qﬁé‘@ oice of initiator, catalyst and éégﬁﬁﬁnym
|

Tenperatures of 20 to 50[err]C are preferred. 30 Reac¢iion pressure is—
not an inportant aspect of the pol yneri zati on remm 1 ium;
therefore, the process typically ist®erforned at A ﬂHM#ﬂﬂa
However , WD 96/ 17001 Claims AL B R
PCT/U895/15026 . -.13 = pressures
noder at el y above orlbeloﬁ/ng%%?W£ﬁﬁcF%ﬁﬂP%ﬁ§ and Sev%§%3g a In
the operation ebmpﬂéssﬂwé Qtﬁ@@&Sre tdtmtpﬁlmiafgya fluid lcempiraaﬁ.ngS

, 4- epoxy- 1- but ene, dded to m xture o cidic ca

t et r ahydr of ur an, ana ﬁ é?BoB%Y+?% a pair q |qgﬂﬁ(ﬁ3955ﬁﬁgﬁn&n ?h@ Impely

3, 4- epoxy- 1- bupg8 €L BN Qsoa@ldsdcompressﬁue ait IRRGRIr@ coatuinkiay ¥ or in

stepw se increnents. to a mxture of the catalyst _and the initiator.
Sl ow ad@ilrignwhereinssapdxiluic ke raid qamprassépleostycture
control l'ing thﬁeﬁﬁéénoéai&aﬁhhé’“lénf’oxf}!é@%td&%e%oa{ said clatBi;OBhd The
pol ymerizations are generally rather rapid, and reaction is usually

conpl ete | medi at el § artbing assemblimsaurledidia isedorlamp. psxFuthngene
Tononer or ub fRrough saif e&&ilfsof‘féﬁ&s ggmeetﬁ A \dAmedangadiegolPon
, 4- epoxy- It

the 15 raté o but ene a t he anpun
t et r ahydr of ur ahoufedp fndstatnd ysecend isaparated clamps thatpreflainedn

enbodi nent of the,pg zatlo r
1, 4- but andi ol g?nl#gggor pOSl{EéﬁkﬂPgﬁﬁf9n§%1qwsaﬁ %érEPH% gg%%FéFE]E l.
du Pont de hbnmsrse&eﬂéd to forn firsatald stecant seveawnuendsf thereof
tetrahydrofuran prOX| tel ual t r slightly greater
than the ggoﬁﬁ%dofflﬁsé %Ib(g 'g%ted}fgs g’g?dé"@ 593?“5’{3 b ftoo

equi val ents perebpdttitréhonapofl §aid rfi}gstaruixd:cyﬁddw tseparated @Abnpsi.n a
reaction tenperaturg beIom150C 25 i.S appar ent fron1t2e above

process description devite i kﬁﬂ%&ﬁ%ﬁwl[ﬂh?}ﬁ%ﬁ&séﬂdtﬁélﬁrg ent

invention can arms in€R0R&! SRtetTodEihd i O tRat3 rémep@tiilebutene
resi dues, a mnor or major anpunt of the residue of a nucleophlllc

initiator conpd@hd. CRBPTRRANDI®, StFucture when said clamp is in sai
clamped position, said interlocking ridges spanning at

least the width of said compressible structure.

3. A device as in claim 2 wherein said pair of
arms further include at least one groove formed in said
ridges in areas of said pair of arms that will become
each of said first and second separated clamps, said at
least one groove running substantially perpendicular to
said ridges.

4. A device as in claim 1 further comprising first
and second latches coupled to said clamp for securing
said clamp in said clamped position, said first and
second latches maintained in a spaced-apart relation to
one another wherein said first latch remains with said
first separated clamp and said second latch remains with
said second separated clamp.

5. A device as in claim 1 further comprising a

hinge for hingedly coupling said pair of arms to one
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30 polymeric initiator, e.g., a hydroxyl-term nated poly-

oxyal kyl engyey9d/3088y ., 1S enpl oyed and t he nunber of rpéﬁﬁgﬂmﬁ§hs of
3, 4- epoxy- 1-but ene residues is relatively |ow, the G

3, 4- epoxy- 1- but ene resi due content WO 96/ 17001
Egr;#g?%égoﬁg | ess than 10 wei ght peré1e4ﬁt. On S Hm“l)“mm L\L‘MH“L

the initiat¥t® byed is a | ow nmol ecul ar wei ght Conbodhd"such as

met hanol, ethylege A deviltycas,imrclaimerl dierain sepdxutcing ene
residues may 5 constitute greater than 99 wei ght percent of the
pol yner. FOPLYeFIRLHPR3A |y conprise at |east 80 wei ght

percent, preferably aj pgastoB0jaws ahdr PaL ting said ZYarPPeidr but ene
and tetrahydrofuran residues. Resi dues of the initiator_ conpound

typical |y cohs?eingepiaced ip FabdiChanReyROPer @hiatdtin exdtd 0.5 wei ght
percent clampb@Np¥ed €{oh s 51'?@&;?& il ofdigy ddmd toiAde Wal@hde@nd he

pol yet her pol yners. . _ ur novel polyether polyners preferably are
conpri sed ofeprymied ofaims| Hyeszig clamprd PeFitiaendwrnds (2), and p
units of residue (3) ' : i+ 1s5.10 to
40, the value of n/( mg{"i@%@{}rﬂ%§ hklglééé?é %Olyﬁ%éﬁ@t%% ara%@%%ﬁ%%a%%p%éﬁr i.e.,
resi due (2)of jaws wbheseinutesefranc@pressivertfergercensupdli¢ed tot al

nol es of regjdue ) e nd , % [{m+ 20. ls.in the

Tonce of 0 SeitPalilos Pusiielfd ol i\ oRled 4l Ko oldmdda "

resi due (3)pocsisiohubérd besd tubtbing bladdbisrdbeoywsntcerd lmdéathe total nol es
ners. are further, characterized

T that - abalagtFRaig GhoRBrir e iR s R BUAL e T CFUATRr e 25
[err] 30 saidiMiBbdhysSBiadé thespohyetdiersaid pder pysents | tivesdaidn

have failed to detect an segondai , égrgéggi hydr ox Ii ont 1 L OPPS- The
i mary hydP LAYPStr BRRLCL SRS ey heombres el y SR 15 contietER:  ve
for condensappdied. pol ynmeri zations reactions in general. The

pol yet her 7. A device as in claim 6 further comprising at
least one positioner coupled to said pair of jaws for
properly positioning said clamp in said pair of jaws
relative to said cutting blade.

8. A device as in claim 7 wherein a backside of
one of said pair of arms includes a recessed portion, and
wherein said at least one positioner comprises a
projection coupled to a second of said pair of jaws such
that said projection seats in said recessed portion when
said clamp is supported in said pair of jaws.

9. A device as in claim 8 wherein said projection
opposes said cutting blade substantially therealong to
form an anvil upon which said cutting blade comes to rest
after said cutting blade cuts through said pair of arms.

10. A device as in claim 9 wherein said anvil has a
groove formed therein for at least partially sheathing
said cutting blade after said cutting blade cuts through
said pair of arms.

11. A device as in claim 5 wherein said hinge
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35 polyners normal ly have a pol ydi spersity value of less—

W96/ 17001 WO 99/40863 PCT/ US
- 15 - than 4, preferably in the range of 1 \“\ﬁ mﬂ“ﬁ: ““\

preferred polyethers contain from5 to 20 weig ased on
t he wei ght of the pol yet her pol yrrer -15- of hydroxyl I nitiator residues,

preferably re {éé{ &lid ¢ oM a d|m
havi ng t he %_ln%li OHTU| a E@L’RF ? r%rlln err{ |s&§f%<é/ﬁe§£ge of 2to 6
car bon s&tragture from 1nterferhegpweplarm1d)rhmga-he novel pol yet her

pol ymers of 10 2 %[)?%?%Eel (%%e% Qfaf‘rgd tvpgeloé)q{ %éf&&q (%epe process

are further illustr | OW Ag exa
spectra are omompm&de@:n £a r380 akHz sbivbnd hlngespm:mtnmtem simid kspsa:qd-es
di ssol ved i n deut

f t iet | si |
an internal 1§par iﬁ&&?& tOTﬁBevégﬁ rm C n?ﬁ?lﬂﬂn %)‘{ergsecdg{ i ﬁgg g;

conpari son of feh@:.h@t dicat edigr ﬁeatl\lﬁ/Ebabs@é@td:mmp afnd said sdamidlues
(1, (2) and %l Nunber. average mpl ecul ar iLé;}Pts (M) and

pol ydi spersi t W&é@m(imﬁl\/f'{)‘-t r §aid Secon@le?%ﬁ’?ﬁ%’e%ﬁ si ze- excl usi on
chromat ography with320 A dé@&&écbeQn'Bﬂﬁfmdét:ﬂ%tﬁh'§hid3tcf rigf ur an
usi ng four 10 nm PLgel m xed-bed colums and cal i brated usi ng

nar r ow ol eculsa@i-dnsilgrPedi osibienodefingst §repdaced thlclsrtmamstlon
Hydroxyl nunbeisg a4 %ﬂ%?ftﬁhge@héf Qaber;.%% thétds AP Of g the fﬁ-@t ic acid
nhydr 1 de.

formed by the reaction o he sanple wth acetic a
EXAMPLE 1 blade. To a 50-nL reaction flask equi pped with nitrogen

t h t ti h I ch d 0.10
(0008 mea) of naf fan N BB A8 ok (ERARBERY! Enffovehing 40, %60 100 mosh).

0.18 g (0.010 conpespsibiler structure qontdining ?\(thmimcmgrm‘ing

tetrahydrof uran. 3a4b§8%§yhaving a p&ipuéfngrﬁgiégﬁgiégtwfé%E% ngelg4

nol es) is added
for allowing relative motion between said pair of arms,
said pair of arms including a latch for securing said
pair of arms in a clamped position about a compressible
structure containing a fluid wherein said fluid in said
compressible structure between said arms is forced
outward from said clamp;

a pair of jaws having a cutting blade mounted on one
of said pair of jaws, said pair of jaws supporting said
clamp prior to being placed in said clamped position and
in said clamped position; and

a handle assembly coupled to said pair of jaws
operable to supply a compressive force to said pair of
jaws wherein said clamp is forced into said clamped
position and said cutting blade is brought to bear
against said clamp in said clamped position, and wherein
said cutting blade cuts through said pair of arms in said
clamped position as said compressive force is continually
applied to form first and second separated claﬁps that
remain in said clamped position wherein said compressible

structure is severed to form first and second severed
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WO 96/ 17001 PCT/ US95/ 15026 . ...
- 16 - WO 99/46869pW se with stirring and cooling w t”"muwe wat er

bath over a period of about 1.5 hours. The reaction ?"#Um,ﬂmlsl ng

filtered to renove the catal yst and the filtrate
reduced pressure at 40C, to 5 givgb_S g of a clear, colorless® oi
havi ng a value o n({m+.n).0f about 0,25 .a eof m+ n + p of
about en‘%,aaeﬁ%?ﬂewf)\%n??ﬁ?;ﬁrit p?n%fs%%%%? %%/%fb%fhoga val ue

of p/(m + nctappedfbpbautedSp8btive léne of B@MPLEiPst and secondTo a 50-niL

reaction flask equi gpeg wi th nitrogen at nosphere, magnetic stirbar,
and t her mocBERRELFR CL3MPS. charged 0.10 g (0.091 meq) of Nafion 1100 EW
resin (H+ 160ornp 88viee aeshnp,claif D4 (Phé&dHimoses) peierofand 15

8.71 g (0.121 nol es f tetrahydyofuran. 3, 4-Epoxy-1- but ene
(distilled, avm%mﬂeﬁm%ﬁ%réé?hggaaa%aes that H‘X%pm%%lm h*Rtirring

over a perigg;@Qf c8RpYEsdiB1BOYE Bucture wh8hViAOdacISRStioNihegpegat ures of
35-40[err] C. _The reaction . MmMxture is filtered to renpve the
catal yst. Théamped popitiphs eSpidchbRERRIPEKERT UEIAGET cBRRRULPY B8 ure at

40[err] C, EReOYALR B8 2208 BofipP@EsikPLOstAeSLREE. having a val ue
b 42 I"m+ n + p of b

t
of nf(m+ n oF “about ' 0. , a value of"r f _ about 16, a
val ue of n/(m + A6+ pR éevapeuasoig3claim 15 whepeie 82i@/pair af+ p) of

about 0.24, ,and yﬂrt?%%ggn@ﬂqdéSaa %F%%@N@né éré&ve formedn%ggﬁgggF 3

To a 50-nl reaction equl ppée ni trogen at
magneti ¢ stirildges andarkesnofosplid padr30f armshthgbdwdllObgc®e091 neq) of

N on 1100, SULCHE LA gy 0500 Bler 08 BHURLITRARL O,
flask is leastcoakedrobive annniegwatibstbathahhy pdrPend{Oulad tol es)
said ridges.

17. A device as in claim 14 wherein:

said latch comprises first and second latches
coupled to said clamp for securing said clamp in said
clamped position, said first and second latches
maintained in a spaced-apart relation to one another
wherein said first latch remains with said first
separated clamp and said second latch remains with said
second separated clamp; and

said hinge comprises first and second hinges
maintained in a spaced-apart relation to one another
wherein said first hinge remains with said first
separated clamp and said second hinge remains with said
second separated clamp.

18. A device as in claim 17 wherein said clamp in
said clamped position defines a reduced thickness portion
between said hinge and said latch for facilitating the
severing of said pair of arms in said clamped position by
said cutting blade.

19. A device as in claim 14 further comprising at

least one positioner coupled to said pair of jaws for

SUBSTITUTE SHEET (RULE 28)
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- 17 - WO 9940863 4- epoxy- 1-butene (distilled) is a m,’FHMIU
with stirring, over a period of about 1.5 hours, giving % | '”

tenperatures of 5-10[err]C. The reaction m xture is filtefedstor
remove the catalyst and the filtrate is 45 concentrated under reduced
Gt

Raving & val degreity Bsfyidhing sy Saau Gh, 32T Bass o8 InRE 0,

ue n + p of
about Adlabival te sdid/dubting bladeaf about 0.37, and a val ue

of p/(m+ n + p) of.about ,0.11. 10, , MPLE 4. , ,_To_a 250-nL
flask equi pped witf%a n#tqﬁﬁﬁﬁsiqﬁ(ﬁﬁ g}almFéé wb&FFﬁQ goRacksifte qfd a
magnetic stirdee svssai@rgeir O arms indludels keteabydedl poatioh, 2afd(0. 10
nol e) ethylene 15 ., gl ol, and 28 g (0.40 nol e) 3,41egoxg-l-butene. The
flask was cooVR8TLH+? h i ¥e-1itePnfadRsdidorRe SOMREHSRS was

stirred. Thenp2o4k@PsoRfcdipiddAPNEIR2RISOREEd pair ofChEw¥asuAHdEd,
and the solution was stirred and al | owed to warmto roomtenperature

over 24 hour sthaposeid projectiprpmeads tin sei@ reprhecdaporbden vhen
neutralize thgyig clamai& he 3aldtJqR Wes j8yapor at ed under

|
reduced pressure and ééﬁo under vacuum overnight, giving 38.0 g
of a light-yell ow 2yruppr derdcr) a6 val wdadim 20 wherglinosaid projepbien0. 42,

b, o TSdsdl sRlaclyt (el AR A9 KALiRLLBLLE 1 ¢ )
reacti on fl askoemuamppauaivid tipon twhoigdn said cutaﬁngsphede,camgagtbcrsstrbar,
o0, T oCoupke g 5o 28 BRIt 0. waoa TR ghabereon-pho0 EW
3, 4- Epoxy- 1- but ene2Z di sAidéeike ks Grg,claitd2lmwheskinssaid anvadldrds
dropwi se to tgegfgégéyfééﬁgg€¥hé¥égﬁ”f%fné rl%ast partially sheathing

said cutting blade after said cutting blade cuts through

said pair of arms.

23. A device as in claim 14 wherein said hinge
includes a limit stop for preventing said compressible
structure from interfering with said hinge.

24, A method of clamping and severing a
compressible structure containing a fluid, comprising the
steps of:

providing a clamp having a pair of arms securable in
a clamped position;

placing said clamp in said clamped position about a
periphery of a compressible structure containing a fluid
wherein said fluid in said compressible structure between
said pair of arms is forced outward from said clamp; and

severing said pair of arms in said clamped position
about said periphery of said compressible structure to
form first and second separated clamps to remain in said
clamped position wherein said compressible structure is
severed to form first and second severed ends thereof

with said first and second ends being clamped by a

& SHEET (RULE 28)
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- 18 - wo 99/4083r i od of about 1.5 hours while sti " (T*Ts
with an ice bath. Methylene chloride (10 nL) is ad ,ﬂ#”ﬂ' ”ﬂﬂﬁ,"ﬂg

m xture is filtered to renove the catal yst. The fittrate i s
concentrated using reduced pressure at 40[err]C, 5 to give 10 g of a

clear, colorless oil having a value_of'18‘ m + n of about 16 and a val ue
of n/(m + rjespectybie one of gakg first and gYARRA[RAT LM ETPSO

To a 50-nl reactjon fi gake poyi DRSSk dd) €6 L4009 24 wherdiidmsadher e,
magnetic stirbar, and thernocouple are charged 0.10 g (0.091 neq) of
Naf i on 1100stEW refiplieing comprisgsmtis®-storpsreafy), and 0.18 g (0.010

nol es) of r I . I%&H{ Vi er 15
aver age nol ecul a‘?‘p%é%/cg%r?é o?ng%%?/ %54%%(%%%- teonﬁe}fj1 sdfu % I'still ed,
13.6 g, 0. ISdthmopesdriso doeing dpbpredeimveaid clamped (rosigdien amdut 1.5

hours whil e, stirring, and ¢ooling. i | Ce- yl ene
chloride (1% ni‘-)‘l‘ilsglampe& %%Isdg AN ?%%V\Enlagx ?eeiél:agséf(\?%ﬁ? %{{Eot %ﬁ%ve t he
20 cat ag¢ycdbnd Jbpafatédatramss cimceantd at banpesd rpp s Ediared

pressure at 40[err]C, .to give 5.8 0 cl ear olorless oj L havi ng
a value of m+ nP’E)%VJa‘Bb%? iS?uBtJv%‘?uké{%‘?e mountecg/?r}n@r %r%ﬁ AbRRD. 21, a
val ue of mygair+op giwgbogﬁd 31, a value of n/(m+ n + p) of about
0.12, and a value 25 | of g}% m+ n + P% of about.$.43 where p repeat
units of #RR{¥iRI (3) CHPRT BT+ VR PF T theSPHT \REEE rAhel T e

ether) glycpbr&Bi E8H0E1amp into s&EXAMPLEMPedOposition. A 1-liter reactor
equi pped with a stainl ess steel . stirring r g ith helical paddle, a
stainl ess steel 26. A pgbRPAgeEsPFdingdta ‘E%%%‘ﬁog u‘}gq‘%r?%nfﬁ‘?:%ﬂed with
argon st8pdothgavebangedsWatBomp Ni ShEQ by VERELIARIAS Sail- Sbep

of applying so that said cutting blade is brought to bear
against said clamp in said clamped position and said
cutting blade cuts through said pair of arms in said
clamped position.

27. A method according to claim 26 wherein said
step of applying is accomplished by the gripping force of

an individual.
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- 19 - WO 99/4086s), Nafion 1100 EWresin (9.0 g 9.09 n%rldﬂﬁwa !

60- 100 nesh) and tetrahydrofuran (30 nt) The reactor I's cool ed
with ice and with chilled water (5-10[ (P]CD circulating through
the cooling coil. 3,4-Epoxy-1- 5 butene (distilled, 490 g, 6.99
nol es) i s added by syringe at a rate of about 100 g per hour giving
a reaction tenperature of about 11-18[err].C. During the
addition of the 3, 4-epoxy-1-b ne, sanples of the reaction
m xture are taken periodically d anal yzed by 10 prot on NWVR kgr
determ nation of n/(m+ n), nf(m+n+ p), p(m+ n + p), dm+ n
+ p. Sanpl es entafter a @al of 140 (Sanple 1y, 210
(Sanpl e 420 (Sanpfe 5) and

g the 1 reaction

490 (Sanple 6)
m xture. The vgpgé
m+ n + p are set

+n+p), p(m+n + p), and

TABLE | p/éom;n+p) mrn+p 20
1 0.27 6 2 0.28
0. 26 0.08 0726 0. 24

0.08 208

5 0. 24

0.27 :

The procedure”o
except that no tetrahydro-

and m+ n age def-gs
S. '-ggvvalue .QSK
PCT/ US95/

FIG.1
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- 20 - ' TABLE 1|1 Sampl e

N/ (M) wo 99408637 N 1 0.12 perrusoomesro

2 0.13 % ;S 3 0.13
9 4 0. 28 12 5

0.16 15 6 0.17 17

10 EXAMPLE 6 The procedure of Exanple 5 is repeated except

t hat 400 nlL of tetrahydrofuran are used and sanples are taken

after the addition of a total of 140, 280, 350, and 490 g of

3, 4-epoxy-1-butene. Theymal ues of n/(m+ n), 15 nf(m+n + p), p(m+ n
+ p), and m+ n + p are set forth in Table I11

TABLE 111 Sanpl e n/ ( mkn+p) p/(n%nﬁgb m-n+p
1 0. 38 2|£. 35 Q 202 3 20 0. 36
0.31 0. 08 6 0.41 0. 38 0.11
8 4 0'4éP! 0.11 10 As
has been nentioned abovE&, ' the u pol yet her pol yners provi ded
by the present invention MayZ10A dxogenated to the correspondi ng
saturated pol yners conpri si ng g units 265 resi dues having the
structure: [ 2098 (3)
(4) The saturated pol yethers e 35
manuf act ure of pol yestzn[ s et hers g# Z W96/ 17001
PCT/ US95/ 15026
22
209A
2
26" g o4
20\
22
206P
208

206A 218 26

FIG.2B
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- 21 - " . nmolding conpositions. The follow ng exanples illustrate
typi cal hydr oY&h¥40863 pr ocedures which may be used. FeDMB 2370 5
The unsat urat ed pol yet her gl ycol prepagpﬂsin Exanmple 1 (10.0 g),
Raney-ni ckel (1.0 g, prewashed with met hanol ), and nmet hanol (100 ni)
are charged to a 1-L aut ocl ave equi pped with a magnetic stirbar. The
aut o- clave is purged with nitrogen, pressurized with 500 psig 10
hydrogen, then heated to 80[err]C, with stirring. The reaction

m xture is stirred at 80[err] C and 500 psig for 20 hours. After
cooling, the pressure is released, and the - reaction mxture is
renoved, filtered, and concentrated by evaporating the nethanol to
give 4.0 g of a clear, 15 colorless oil conprising mrepeat units of
resi due (4) and p repeat units of residue (3), wherein the val ue of
m+ p is about 18 and the value of p/(m+ p) is about 0. 30. 20
EXAMPLE 8 The unsaturated pol yether glycol prepared in

Exanple 2 (5.0 g), Raney-nickel (0.5 g, prewashed with nmet hanol ),
and nethanol (100 nlL) are charged to a 1-L aut ocl ave equi pped with a
magnetic stirbar. The 25 autocl ave is purged with nitrogen, pressurized
with 500 psi g hydrogen, then heated to 80[err]C, with stirring. The
reaction mxture is stirred at 80C and 500 psig for 20 20 hours. After
cooling, the pressure is released, and the reactin mxture is
removed, filtered, and concentrated 30 by evaporat¥ng the nethanol to
give 4.0 g of a clear, colorless oil conprisi m repeat units of
resi due (4) and pziepeat units of residue (3), wherein the val ue of
WD 96/ 17001 PCT/ US95/ 15026

- 22 -

V¥

206p
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m+ p is about 16 and the value of p/(m+ p) is about 0.59. =« 5

The unsat upad egyopsyl yet her gl ycol prepared in Exanpl epSrAiddd 8370
Raney-ni ckel (1.0 g, prewashed with / nmet hanol ), and net hanol (100 ni)
are charged to a 1-L aut ocl avé‘1 esqui pped with a magnetic stirbar. The
autoclave is purged with nitrogen, pressurized with 500 10 psig

hydr ogen, then heated to 80[err]C, with stirring. The reaction

m xture is stirred at 89b9rr]c and 500 psig for 20 hours. After
cooling, the pressure iS re| eased, and $hs reaction mxture is
renmoved, filtered, and _cencegirated by evaporating the nethanol to
give 9.0 g of a clegf, 15 col or\esy oi I so@nprising mrepeat units of
resi due (4) 4nd P repeat unlts 0f regidue (D& wherei he val ue of
m+ p is about 19 ) i s abgut ’ 48.

- 23 - P0ZA e BLising munits of
residue (1), n un =4 i ) wherein
(i) residues (1), = \ ¥ TSRS, [err])10

(1) (2) @0t m+ n +

pis5to 70, (iii) the
to 0.4, 15 (iv) the value_ g
0.45, (v) the val ue o7
| east 98 perc®ét of the ,'—./

D S in the ge of 0.2
e ranOof 0. gf

: a%‘ﬁ and (V|) at
e structure:

NG

322

FIG.3A

09

FIG.3B
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20 Fperr] 25 2. A pol ynmer according to Claim1 wherein the

pol ymer has wo psMogedi spersity val ue of |ess than 4. 3.  PCRUSed/2atther

pol ymer according to Caim1l wherein 5/§he total value of m+ n + p is 10
to 40; the value of 30 n/(m+ n + p) is in the range of 0.3 to 0.4; the

val ue of nf(m+ n) is in the range of 0.35 to 0.45; and the val ue

of p/(m+ n + p) is less than 0. 15. 4, A pol yner according to Claim
3 wherein the 35 polynmer has a pol ydispersity value of 1 to 2 and is
conprised of at |east 80 weight percent of residues derived fromoo

3, 4- epoxy- 1- but ane and t ot rahydr of uran. 2

- 24- 5. A pol yner gaccording to Claim3 whgrein the er has
a pol ydi spersity val ue of to 2 and is conpriZed of 5to 20 ght

per cent, 2? ed on the wei gift SAOAhe pol yet her bol yner A

initiator resi dues. 6.

pol yet her pol yner co

residue (2), wnd_p.units of R T™W (2)
and (3) have thg 3

(3) (i) thg
of nf(m+ n + p
+ n) isin thefq
| ess than 0. 25,
have

yi) the val ue
the value of n/(m
R/ (M+ n + p) is

0o FIG.4
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t he str
3, 4- epoxy- 1- bug in the worp
ator 30 mund and a cat

B

y tintegnat@mrbiiseén O

initi
aci d.

o oE

whi ch conprises pol yrerg b

SR 6AI PhoPRRly @?WA?{BW an, a

a strong prot

INTEENATIONATNSPRNOAEON MUBIBHEDTURDER T8 FATERE CUDPERATION TREARY YT | S

a per crd—havimg—gp—to—35—6—carbon—atons—ot

perfl 6%}’ ﬁ%rgﬁ;éfgﬁmgga d?’g"é'l%n and t €\ ul)d’f“ffé’é@%“ Puglication Nprghtrio it a(WQ 99/40863
t enpgr at to 100[err]C. . - 25
8. Pr nrpqq arrnr di ng to G aim whe $ )'Imerf'ﬁwna{m{’mf‘nmnm' al lgAlgFSE ]999&8‘39)
pis e _of + 0

0. 4 |uharum anielfe N .y reitoSBhrf %@ﬂ%@f@ﬁ 15 e B dfgﬁ»ﬁzg@%
5 of| @ mmmnamnmmes | essrebringodd k02995 et r ahysd oaf enrmnn Lu, MELNIGPT, 6Bs as
bot h [process sol vent and conononer; the strong protonic acid is

sel eqt £ fr gerfl uor oal kane- sul fonl; 91 gual ds having up to 6 carbon

at ong 0 gp E"S&uoro 11 Fevaddly OB leo@g,' d §esIns,y w@ns;lawoe.azwam;ﬁﬁo& is carried
out gt 10 a tenperature of 0 to 100[err][C. he process of

d ai n18l wherein the nucl eo hili c inifiator corrpound |s wat er or

1, 4- Q4R Qg’;:‘%‘r?@hmquapm e '@E@r Sukr S;gprried out at a tenperature of 20 to
SO[er|r] C. 8. PALMER, Michael, J. [US/UST; 17 Alphus Street,

Poquoson, VA 23662 (US).

(74) Agent: PETERSON, Thomas, F., Ladas & Parry, 224 S.
Michigan Avenue, Chicago, IL 60604 (US).

(57) Abstract

A device (10), and method are pro-
vided for clamping, and severing a com-
pressible structure containing a fluid. A
clamp (20) having a pair of arms (202,
204) is secured in a clamped position about
the structure so that the fluid between the
arms is forced outward therefrom. A cut-
ting assembly (320) coupled to the clamp
cuts through the pair of arms while in the
clamped position to form first, and second
separated clamps (21, 22) that remain in the
clamped position, As a result, the structure
is severed, and clamped without fluid dis-
charge.

(54) Titlee COMPRESSIBLE STRUCTURE CLAMPING AND CUTTING




