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BACKGROUND OF THE INVENTION

Ultrasonic and endoscopic examinations are frequently used for medical observation

of varions organs located in or near various body cavities. For example, the uterus is easily
accessible to ultrasound imaging. New trans-vaginal probes, originally designed to facilitate
egg retrieval in in vitro fertilization (IVF), have further enhanced the quality and usefulness
of uterine ulirasound imaging. This improvement has directly resulted from the high
frequency-high resolution ulirasound probes made possible by the proxﬁ.nity between the
probe, inserted vaginally, and the organ being analyzed -- in this case, the uterus.

Clinical circumstances warranting ulirasonnd imaging of the uterus fall into two main
categories. During pregnancy, nltrasounds are very often used to assess fetal growth and
well-being. And in non-pregnant women, ulirasounds frequently serve to identify uterine
pathologies, such as fibroids or polyps, particularly while investigating the resulting
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fluid in an open container - it continually leaks out, in this instance through the cervix and/or

fallopian tubes. Sometimes, a catheter may be equipped with an inflatable balloon of other
sealing mechanism, which is intended to reduce leakage at the cervical end, but not at the
fubes. |

Today, such a procedure involving infusion of fluid during a uterine ultrasound

: procedure is most commonly referred to as a "sonohysterography,” though it is also known by
other names, including hysterosalpingo-contrast sonography (HyCoSY), saline
hysterosonography, etc.

While simple in principle, the use of an intrauterine infusion of a NaCl or other
solution as an ultrasound contrast enhancer is complex and cumbersome in practice. The
intrauterine catheter connected to the NaCl syringe must be first introduced through the
cervical canal into the uterus after a speculum is put in place. Then, the speculum needs to be

- removed while the catheter is held in the uterus, in order to accommeodate the intra-vaginal
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Numerous studies have validated the improvement provided by the addition of an
intranterine contrast medium over plain uterine sonography. Specifically, a wealth of data
. has deﬁomhated the superior positive and negative prediction valne of saline
sonohysterography for identifying intrauterine pathologies, when compared to the results and
~ abilities of plain uterine ultrasounds. The pathologies easily identified by sonohysterography
include submucosal fibroids and endometrial polyps, two common causes of dysfunctional
uterine bleeding. Yet despite ample clinical value documented by many academic studies,
actual use of sonohysterography remains relatively limited because of the difficulties and
time-consuming nature of the procedure. It is for these practical reasons that
sonohysterography is not commonly used in everyday gynecology. _
One variation of saline sonohysterography uses sono-opaque solutions such as

Echovist®-200, Albunex®, or simil_ar products instead of the'sono-tansparent solutions such
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instilling the contrast fluid, holding the ultrasound probe, and making necessary adjustments

on the uitrasound machine. As positive contrast preparations such as Echovist-200 are
injectable, fluid preparations, the products typically still need to be continuously ox
periodically instilled during the examination. Hence, these procedures, foo, require keeping
the catheter in the wterine cavity during the procedure to allow continued or frequent

- replenishment of the medivm, and commonly result in unpleasant watery leakages on the
examination table.

Hysteroscopy, in contrast fo ultrasound procedures, is an endoscopic investigation of
the uterus intended to provide a direct visualization, rather than a contrast image.
Accordingly, such a procedure typically does not require use of a contrast enhancing agent,
but it still uses an "image enhancing" medium to distend the uterus, which otherwise is a
virtual cavity - that is, one that is ‘collapsed’ and thus difficult to visualize. This type of
procedure, however helpful, has significant disadvantages that prevent its widespread use.
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‘ Ofﬁce hysteroscopy is a simplified version, performed for diagnostic purposes only.
The smaller instrument size used in office hysteroscopy (3-5 mm in diameter) allows the
physician to avoid cervical dilatation and anesthesia. Nevertheless, pain and discomfort still
accompany the procedure, and so resort to this form of the procedure, too, remains somewhat
limited. As in operative hysteroscopy, a solution or a gas must be infuséd throughout the
- procedure, in order to distend the uterine cavity, thereby permitting visualization. Of course,
- the infusion itself (which takes place under preésure), and the typical accompanying mess of
- leaked fluid, are additional sources of discomfort for the patient.

Thus, a product that provides (1) the ultrasound contrast enhancing properties of
negative or positive intrauterine contrast enhancers and slightly distends the uterine cavity for
offering a contrast interphase but without the leakage requiring constant fluid perfusion
during the ulirasound examination, or (2) the distension required for a hysteroscopy
procedure while allowing optical clarity, but without the need for bulky apparatus to
continually perfuse the medium, or both, would be a huge ad-vant_.:e in both aspects of the
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be a B8 VifRAcRnt Br f?ﬁ%éﬂos@:?ﬁﬁﬁéc%d&f: ﬁ’é&l? wathdut Navig infiée 03/ 094710
PCT/ EPOS 04834 field. "Such a product woul d nake the procedures |ess

bur ddémsoadnct duingiicoxambiadon. (P addedadyantagedvowbd ke theirimesdsameraield ef fi ci ent .

Such t |, d- = h i ke Vi ' | ble t
Sl Qo GG RN A Bolslabl 8 A EROR) B 1S BELMESRLE® P01 S 1 |
of t lskoudd then Hadefpafter 3 lnéasonablialperiodositime] ot dtkerplsy Siciliteta edsy remtovaelyeo t he specul um

and intrauterine catheter,after infusi,n, and t.o erformthe ultrasound or
Dyt drbY ot pePaaaRyanrd Bpt e srodled it fE tiete oRBY ARy 1 nf use ¢ ho
pr odyghpktien m.lll% ﬂ&as%}iﬁd@x%ﬁﬁﬂaﬁﬂn. hfaddoseRNINE SRt Rafamglihat | mages

generated wou be free of image artifacts generated by the intrauterine

cat haisequs grhnensigiensly wvubtrimpraprohscanse pithe potetial tp faterfere vathiferiinabl e peri od

of tinme, " L LIt alew {‘&ﬁmi .S not

per manent yu%g?%{e!]ﬂé%? %%gé%dg%ﬁ%:?g Z‘%géﬁ’%%?gnnﬁdﬁ’g%m% erl r?ésé:eri ty after
conplfeilitates ahtris endidit dirsousmelizyemniurag noxdical exhminatien proeeduss,anth sn of a-
substance remaining in viscous gel consisien woul d be inproper because
ot he CBPURE F 4P rimavBrBtine ERpoc B 1o 5 AR e PPN o 1 mage
enhapgd/Bidhy iy Bl AnfiRe it i AdinEHORAGRS siith as biffebduniat Bfs,cont r ast
and/or direct visualization during nmedical exam nation procedures, such as

by dicenteasicinhancemerns dsused heye guore lreadly aanithe puig sensp pbeiekelir @1hansélg os ul t r asound
or en wlalell | | d . ' | magi ng
proc gg%r%gfég éﬁ‘(’:‘hﬂdzﬁ% u‘léff lr)%gt(%gﬁg .qé %‘f*??m Elg%ﬁlt ?Sagplt Oéﬁﬁtgﬁlg%{{%e%tg t‘? s used here
nmor e rdférdaéhhantingor fatilitafing enapipsadiofrapliic,olignakéatiemandegmiar technignesvi ng a
contrast jhage. |nstead,. we use the termhergin, as appropgiate in context,
o By, U o bl dpFasie e oG oF B i SHGPABREE. Vi Sual | 2at | on
and  gifck Béing SARHAUSDoth.

As used herein, a "phase-changing" or "phase-shifting” medium is one that is more of

a solid or semi-solid (such as a gel) initially in a body or organ cavity during a medical
examination procedure, but then changes or shifts to more of a liguid to facilitate removal or
‘expulsion from the cavity, preferably after the procedure is completed. In contrast, a
- “viscosity-changing" or "viscosity-shifting" medium is one that is more viscous when used in

2 body or organ cavity diring a medical examination procedure, but then becomes less
viscous to facilitate removal or expulsion from the cavity, preferably after the procedure is
completed.

Asused herein, a medium that is in a "solid," "semi-solid,” or "gel" state or phase is in

a form that is sufficiently stable physically (i.e., relatively solid or viscous rather than fluid or
gaseous) to substantially remain in 2 body or organ cavity typically without requiring
constant or frequent replenishment during a medical eXaminé.tion procedure.
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generally, whether by literally increasing the contrast, or by facilitating
di stension of the surface being exam ned, or both. As usggyddieebins 2
"phase- changi ng" or "phase-shifting" mediumis one that is nore o a solid
or sem-solid (such as a gel) initially in a body or organ cavity during a
medi cal exam nation procedure, but then changes or shifts to nore of a
liquid to fachsigedhereingtroffizienttimeens puhdiconmédi@ndafiention btogedupsief er abl y

after the proceduyre js | eted., I.n contrast, a _"vjscosity-changi ng" or
o Ao S Bl B s S T e S 20! 19
body or ]]%mmmt §toQUhin{H8s. OB PRI ER thEHIREE YO MDR K6 YlaBe foPstichkhen

beconmes less viscous to facilitate renoval or expulsion fromthe cavity,
pr ef er abiajficient dine; e prvcestueaia sencrally compisted; dthethasonnobil lineefiss ar degreatseli um t hat

isin as; s P ] - L, " y y r.phase is i formt hat
Is suff .‘é‘?@éﬁ%’%?" %“t"%ﬁ%"%ﬁ]&?&%&? :%)w(e ??@@#@%&eﬁ)\?gfgp%rgﬁ cc?"iéﬂ 0\rn%scous rat her
t han f| uieshoped quicdeandspsityo Gentrslpthe icanityyis mestlyiftve ofithe chmgysition wittglan cavi ty
typicall ' t reguiftjng.constant .or, frequen epl eni shie ring a
o cal o WERt il el Baceon e o Reltis S il
"sufficimpilatesl e to conduct a nedi cal exam nation procedure is typically on
the order of at |east several mnutes, generally about 3 to 10 m nutes, and
pref erabl y alfiRsehhergn? medicelimasinglreforetodmpging rdidgrpbic; Visealigdioposi tion i s

i N pl ac gl kindike ro%edu?éé?ér'eﬁbﬁfﬁin Holl¥ or 61?51 &Qﬁgse&%ﬁﬁ%uﬁugﬁﬁﬁ&%rl y conpl eted.
Whet her or not 1t I'rquefies or decrease I'n ViIscosity, e’conposition
then i s vatibuspeupases inelading evatmatitrs dingoosispobseivation, itemrtnt, eta) whather r enoved

qui ckly and easily...Cenerally the cavity . is nostly free of the conposition
Wt n” PRBBRIEESY iabeint SRl alsvmptontcon ity B PRGBS oE O B av Ly,

pr ef er alpkyteidredinbluad) @tlexddplt, Ulttdrondd, BdoSdpicHockfulsh, MRS Fays, Hilglocal

I mgi ng" refers to_imagi n({%t) radi ographic, visualization, or "other simlar
pr ocedusalBgagrams LS, Ay Gb (fyomputed Tpmoeeaby)srass (eseh & Gnedieal duaging ssue, for

var i ous ,QUERAS8S citldi : | fs | | -1 reatnment,

etc.; \Aﬁet her qbrsorrptlg’gd]ggdl%%g%@éc&gﬂgﬁgg%%gr sy%pq‘ﬁtg%eagéﬂisgflr?pl y as

pr ecaut isoshangdicad asagieepro®dabs. procedures incl ude, for exanple, ultrasound,

endoscopi ¢ procedures, M |, x-rays, hystero- sal pingograns (HSG, and CT
(Conput ed Tonogr aphy) scans (each a "nmedical imaging procedure").
Simlar Caid 0yl ' fpAPosi tion or nediumis intended for use in
such nedi Latins - SUVMMARY OF THE | NVENTI ON

The invention relates to a medical imaging composition used for medical imaging
procédures involving a body or organ cavity. The compdsition typically includes an image
enhancing, viscosity-shifting medinm having an initial viscosity or consistency that, upon or
after introduction fo a body or organ cavity, is sufficient o remain substantially in place
-within the cavity for a period of time sufficient for the imaging procedure to be completed.
Advantageously, the composition also has a subsequent reduced viscosity or consistency that
is sufficiently reduced so as to allow the medium to be easily expelled or removed from the
body or organ cavity.

In accordance with a first aspect of the present invention, there is
provided an image enhancing, phase-shifting medium suitable for use in
medical imaging procedures involving a body or organ cavity, wherein the
medium comprises, a polymer, copolymer or colloidal clay and is
formulated such that it |

(a) isinitially a solid, semi-solid, or gel upon or after
im;roduction to a body or organ cavity, so that the medium does not need to
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The invention relates to a nedical imaging conposition used for nedical

i magi ng procedures involving a body or organ cavity. They ShbdgONn
typically includes an inmage enhancing, viscosity-shifting nedium having an
initial viscosity or consistency that, upon or after introduction to a
body or organ cavity, is sufficient to remain substantially in place

within the cavity for a period of tine sufficient for the inmagi ng procedure
to be conpleted. Advantageously, the conposition also has a subsequent
reduced vi scbsicoptinnalépas fregeently administeredsdifrigciberitdagingeptoceduspand t o

all ow the nediumt e gasi el led or renoved.fromthe . hody. or organ
cavity. In accorda )(ta) wﬁfeﬁ' léd"fq?ﬁégtorégﬁ@@ﬁeso‘fl WIWSHV@%@HQHWB& itBRe t here
i's provi dedsanhdtings 66 8aiki igellpd a5 edbiéd frdth ﬂ%‘ﬂa‘my.sm table for use in
medi cal imagi ng procedures inyvolving a body or qrgan cavity, wherein the

medi um conpri ses, hagrorganae with gsegord aspeck shersiisinrovided a asgl ingh¢ or nul at ed
such that it fa)flSuictdd SOl e - I.fl: . I or after
introduction to g%(%%fg;ﬁff)dr@%ﬂr%gﬁnég\%&%es@? ?%gitcafﬁrel%r%g&)a% 2% not need to
7 7 Novenber in@deéngzebadynoi ongahlcpvity, ¢fr animeage gnhadoing raedinedwiicti ng t he

i magi ng procedure. b) then .liquefie creases. in vjscosjty after a
period of ti ggﬁpglgeﬁaﬂgf)f}ir%ercgﬂpq}gngagr F9ﬁ8%la&%é’&narls ala %fsruﬁ t he
cavity. In atleiilance with a second aspect, there is provided a use, in the
manuf acture of a é;)rrpo_si,tj on fqor use in a nedical inmaging procedure

~invol ving a body @) origaRitiallyiviscousfipgn or aéige srsietion do teeibody ahi ch

- conprises a gpj i ; i | [ | ated such
Chat 1te(a. JRePhvinQpal MR mellni does 6 nckl) X BaRY SR £ Che body

or organ cattegyensly administaredyaddum does not need to be continually or

frequently adm ni(%%er

after passagg Qof . . f ﬁﬂ%]fl gﬁﬁeﬁgg of {g&%&ﬁg ﬁ%isgﬁ%&éﬁg?%%f leés%#]g :“s > ggzlelt I>/ed
or easily r eﬂb@&f ?WOE ‘I"f?;"ldé‘&t/ﬂ%ﬁ F‘?fﬁg'éﬂc%m&ﬁég Ar gasify emoysfect |
there is pr olpacthe£aydy. of a pol ymer, copolymer or colloidal clay in the
manufacture of any, fMdfiance with a third aspect, there is provided a use of a
polymer, copolymer or colloidal clay in the manufacture of an image
enhancing medium for use in a medical imaging procedure involving a body
or organ cavity, the medium being formulated such that it:
(a)  isinitially viscous upon or after introduction to the body or
organ cavity so that the medium does not need to be continually or
frequently administered; and.
(b)  then liquefies or decreases in viscosity after passage of
sufficient time to conduct the procedure, and is expelled or easily removed
from the cavity.

In accordance with a fourth aspect, there is provided a process for
producing an image enhancing medium which is suitable for use in a medical
imaging procedure involving a body or organ cavity and which comprises a
polymer, copolymer or colloidal clay, the process comprising formulating
the medium such that it:

(a)  is initially viscous upon or after introduction to the body or
organ cavity-so that the medium does not need to be continually or
frequently administered; '
and,
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enhanci ng nedium for use in a nedical imging procedure involving a body or
organ cavity, the medium being fornulated such that it: {R)vdnibel Bhdd al | Y

vi scous upon or after introduction to the body or organ cavity so that the
medi um does not need to be continually or frequently adm nistered; and.
(b) then liquefies or decreases in viscosity after passage of sufficient
time to conduct the procedure, and is expelled or easily renoved fromthe
cavity. In accordance with a fourth aspect, there is provided a process for
‘produci ng an’ i magébenhthen liquetiedioudenteasds insvisadsitylaifer passagsefi n a medi cal

orymor, " coporharnitedb Pnduct o nffoethi And B etbelfRir etV 2T ng

t he medi um sfidmtthatavity. (a) is initially viscous upon or after
introduction to the body or organ cavity-so that the nedi um does not need

to be continual | yi0éne dnrbediseht dftheidimntivs themesdiuneit thitially akolN wembeulid26Qel  (b)
then |iquefies or decreases in viscosity after passage_of sufficient tine

to conduct t NEOReIAlcEINraduceniiojabody premREHCAYRY 80ibnt the metipy daes nof BrrdiipRe
cavity. In o ﬁﬁtﬁﬁ)ﬁ{@% ?ﬂﬁxin m{dg iﬁﬁgﬂg j S T Bk i gqtsSol i d,
sem -solid, ggm e {)Jpo h%n(rﬁ;g ter*‘%}ﬁfro gfgltl% on~t Bllgeﬁic‘)ﬂ‘d%/ H&?ﬁolrﬁggén(ﬂ%la\}? ty so
t hat the medihemetties typidalin Baeficootiecreasenin viscasityyeftara feriod o&thne,sodhhtitebs t er ed
during the i i racedure, l.n. this enpodinent, the nediumtypically

l'i quefies or gggﬂqggg@gefwrwg%eggﬁ'%{hgﬁg “a period of time, so that it can
be easily expel | eth Dpartichiaboditentof iR isutidry the nibdinis dbdigied 86 harbodi ment

of the invention, the nmediumis designed to have properties that render

t he conposi t PrReigs Hiatneader e compositipnsaigblafor uiedn waggshul REATHBHIODS. 7 7
Novermber 2006 WD 03/094710 PCT/ EPO3/04534 In a further enbodi nent the
mediumis designed to |liquefy or decrease in viscosity in




response to a particular change in tenperature of the conposition. The

medi um can include one or nore polyners and optionally onNg,mBEPb606
adjuvants or treating agents. The adjuvants or treating agents used

typi cal | y waned/asgtmo an anti-infective agent or a radi o opagt@segent. The

I nvention also relates to a nmethod of conducting a nedical imaging

procedur : NekToh AT SRR IR R visddify et hod

conpri se?n%g}ﬂﬂ%fg@%%ﬂ%%gﬂ conl%%gélc%e?{lg?lédg?ﬁ@%gﬁl nvereltionv}isnt%ya cavity, such
as arespioase®,a fabijculeociciogd in egnrichaure whtie ngmpgsitionedur e, and then (c) renoving
or allow expul sion.of the conposition.fromihe cavity,.The invention
further r@%&?@g‘m{‘ @ndg%m%fon[a ﬂ%mﬂjg(ﬂom%sfanpﬁgt@nﬁb%?&q ? ﬁicir%a uvr?ﬁﬁ‘sact uring an

| mags t@aﬁagsggﬁ@. RS Sahts 0P trdafibg BERts RedtypieAlydaiindermghiignipotive edur e

i nvol ving a body or organ cavity. The nmediumused typically has sufficient
vi scaEsPt oF agadip ApAqUS 2c8bes not need to be continually or frequently

adm ni st Fefide Vol BGteR fooacrﬁ&%@?% (%H?ﬁﬁﬁgp@ﬁ%&ib&i iR¥RSS prcbdfife on” €mOvVed from

the cavity after sufficient tine rocedure nornmally to be
conpd eadychr okgan aavityofn erisegbodintsot ireemttlind comprises (%) plkingithecous or sol i d,

vol yirapesFonPePEuahish it civ el Abtiding ORI ARERIRE", ention

- di stgpsislute) endibehy(cPlemoviga br AlRwitig/exphlsion bEMHS cqfyRBiion onsihel cavity] ows nedi cal

‘imaging of the cavity w_thout concom tant, constant, i nfusion of additional
“medi um  GBEdREI fpsfhey rdpteio tighpidhe Fgdinm of the ZVSREAT IR PIAARRIIE 4 um

| 1 qugfiiBSe etandibl ki 18X HRai ;] tShtiab 8 b to vision
deg;%dgta?%n oréi!@oésb;s}lp]g#1 t %}}?r%d]lﬁém Tﬁ_ledng_%lé%_?%ﬁ]@s int e’%%edg%gorprovi de anple
* t i meorgar caviipr Bheghddjune ugskd dypicel]y hasssudficient viecositysot thatil dogenet veeddqui ri ng any

by s vt . y nation f

" ongiersRlmlal b llen b QBT AR e BB P P fpeRB A 00 © @

' %g nQﬁﬁlbkrbﬁ f&n theadtpifiey adficidiRtife fHERGROETEMoftalfHrbétd@yREsd. Fl GURES | A and
show, resp

ectively, a plain ultrasound and an. ultrasound using the
i nst ant ilﬁam_ﬁ?ﬁtfa%?emﬁvd%%@ﬁmﬁﬁ wwsalﬁi»ﬁ@‘ﬁggesorag%ﬁ%ﬁeﬁ% finding for
-an &gﬁéﬂg%fen&lelygﬂémd( e 5MBlolimer B bihEbapbndt bitnéhEiiige, | A Hi stol ogy
I rmed t he | GU

conf _presence’of a polyp. F RES™2A and 2B show, respectively, a
pl ai n ul tFaegeadiven efitbc invention distsodstie badyrog orgem eavitprsiddess preselie. g, f or

~patient #2 ..F.CURE 2B . reveal s.a positi-ve findi L.ndi ' a 8 7 Novenber
Do0eoyE 3ioabirne e E4EE R SuF SRl borafihilAng Be bERAQIAa® © 1 OV RAT s
not - medigRl Sdod GualityQillRen Bpically is podsibiyurtibthb ntettiach liquefies, at which time

the examination may deteriorate due to vision degradation or loss of the medivm. The

medium is intended to provide ample time for thoroughly exploring the uterine cavity without
requiring any continual infusion, but if necessary to maintain the examination for a longer

-period of time, a second or further additional application generally can be employed.

' BRIEF DESCRIPTION OF THE FIGURES

FIGURES 1A and 1B Show, respectively, a plain ultrasound and an ultrasound using
the instant invention, for patient #1. FIGURE 1B reveals a positive finding for an
- endometrial polyp (10) that is not revealed in FIGURE 1A. Histology confirmed the

presence of a polyp.
FIGURES 2A and 2B show, respectively, a plain ultrasound and an ultrasound using

the instant invention, for patient #2. FIGURE 2B reveals a positive finding indicating a




the presence of a polyp. FIGURES 3A and 3B show, respectively, a plain
ultrasound and an ultrasound using the instant inventi ovéMbeP@«{)déent #3.
FI GURE 3B reveals a positive finding suggestive of an orret rial polyp
(10) that waoamt7ie eveal ed in Fl GURE 3A. Hi stol ogy conflpa:rmbelsfmser presence
of a polyp. FI GURES 4A and 4B show, respectively, a plain ultrasound and an
Ul LT GRiald rﬂb?ﬁdg 5 tfaPis doPGRIIGRFIGIORE PAL ERRSlogfeonfiniddRE 4B reveal s
a positi ve I ng suggestive of an endonetrial polyp or fibroid (11) that
is nﬂnbpmmabé«dpqup FI GURE 4A. Histology confirmed the presence of a
fibroid. a | hdigy patients,
usi ng theﬂm@g af]ﬁgg%%l ?‘gﬁ‘%@%@; H%t\rlésglgﬂu%ng?? {ﬁlefa%%flﬁp (12), while

Fi guihe 1&te31hmvalt1an,lfb1qfaihaﬂ #3y PEGURR 3Brevesls ampofifi®) finddegt soggastictiafgs wer e

| NVERCEIS R GHE PR Fe GR HOU PR O AR @ SRR BB fPact enhancing |

gﬂbé)ggsdlfo% use as media w th medical imaging procedures (such as

| rra ng, radiographic, visualization, or _other siml nmedi cal procedures)
for pur poREGURES #A and dBARPHeTnSHIveRy aPlaRMUlEaTound agd AB t@s"‘m PE nent |

obsegvat i o ities

typi @Sr‘lr%‘f“g v&%g%ﬁgch?lﬁr,ﬁ{c av ﬁ&UﬁBqﬁ r8}'e?]g Eg g{iﬁ&%&ﬂﬁ? F%e-g e ogo | apsed and

f ol deffionistriabpolyg c&rﬁbtrmden)émpisylomwabdeIGmlEléA Hisologwafived and open but
errpt%le Such %:?(r)éed res include, for exanple, ultrasound and endoscopic

pr oc@giFeEgIce broldy _ ays, hyst er o- sal pi ngograms, and CT scans. The medium

woul d pr oM EHRESS al§§ CEoW Rybteadsdopyapqulio pf twdtother patiehispusirmy the imstkatr  pr ocedur e,
t he contrast enhancing properties of a_saline or simlar infusion. The

* - cont inxentioan FigpsiSrijows 1-‘- wierine podyp (1% While Figaip 6shows auiering W@?hfﬂfgs e such as

provj ite" interphase
prov?cgfﬂagyB&ﬁh%&]gp%sr e%ﬁoogfgg&rl%&lﬁ o?ug]f%dﬁo%?gm ¢ Hg@(@}géﬁ?gg\h I n both cases,
the interphase provided by the contrast agent is dlfferent fromthe
surroundi ng _structures that a pear in various shades of grey. Regardless
of DAESCRIPIIRNQE JHIL INVENFION, o, the nedi um woul d” al so have the

ability t'&dﬁ&@dtﬁhv‘aﬂhdﬂ;ﬁﬁﬂdé@&oﬁ%nﬁdoﬁﬂisﬁbﬂ@ﬁéméétﬁxk@gﬁm@srfoﬂmdsfor const ant
or periodic” replenishment during the procedure whil e changlng phase or

vi scusilieyvithmedicakimpging pegedures (eh as MpSHEBROSBPRIRYIIEEANOE, or ot her wi se
navi pg ot i@ ldilchrb Rt RARKDAL Ah LRUEHGA B ksioRBheh&dll |y from the

body~0r ‘organ cavity a
‘treatment, observatlon, and check-ups, of body or organ cavities. The cavities typically are

- "yirtual cavities," in that they tend to be collapsed and folded in, similar to an empty balloon,

rather than expanded and open but empty. _

Such procedures include, for example, ultrasound and endoscopic procedures, MRIs,
x-rays, hystero-salpingograms, and CT scans. Thé medium would provide, as warranted and
appropﬁate for the particular procedure, the contrast enhancing properties of a saline or
similar infusion. The contrast enhancing effects can result from a “black” interphase such as
provided by saline or a similar solution or from a “white” interphase provided by a

| hyperechogenic solution, such as Echovist. In both cases, the interphase provided by the
conirast agent is different from the surrounding structures that appear in various shades of
grey. Regardless of whether contrast enhancement is desired, the medium would also have
the ability to remain in place without significant leakage or need for constant or periodic
replenishment during the procedure, while changing phase or viscosity after a time sufficient

. to complete the procedure, or otherwise having the ability to be expelled or removed easily
and readily from the body or organ cavity at that time. _




WO 03/094710 PCT/ EP03/04834 The decreased pressure needed to instill such
a nedi um decreases the patient's |level of disconfort. Theyla Ft]w(% medi um
typically could be infused at a | ower pressure as it does not have to

overconme Weoxownbant | eakage through the cervix and tubesproamgsat pressure

for much less tine, than prior art nmedia, while still adequately
di st endi ngpd daerehQd Yrésai ﬁééd&fto WA bh aMRbRud 96-ERASShS PatiRARISH € and in
duration of pressure woul elp mnimze patient disconfort. Furthernore,

t he bﬁ@kcomforabmmamnummpm@émmﬂmgﬂd bhinfesgh e Ioverpressee pEit 6% cavity
durip htal?eeto%@@r%sﬂg F.]h% ct%étém Ie%a%@ﬂ#%ﬂ:gﬁ 1{8% GH&! afdfat es%]a%ftg ort of the
| ns

proce ure inventi on e useful

dur i pgclvises tns themr;emr m‘t mmhel,l visle shlha@qn@elypﬂnsbmdmg tleshodybmitiier f or
observati nal di agnosti c, or ot he ﬁggose |ncl ud| ng W thout
et

i ni PRERT QRIS fgoreass fyressyr R M trasound, CT
Scan&séﬁmfonhEﬁgﬂIQQﬁeai%ld cﬁ”aﬁtﬂdﬁht%ﬁﬂ dg@tlﬂr@gh &t’é@ﬂ:@& m%Fths 9@1&3 or direct

vi sual i zati on technlques such as en sc%p di scussed abqve, in

‘ul t r eaviiidudngoibe procedsae will forteey reduee the vl o @W@f@ﬁicﬁﬁhﬁ@m‘i@lﬁﬁm%r ves as an

I nt rﬁ#ﬁrﬁfﬁﬁ'&r contrast enhancer, providing a negative or "black" sonic

I ntertace n the non- pregnant uterus, the uterine cavity IS not as easily

~visualiz ﬁﬂﬂ . he col | apsed

fol ds of e@%ﬁ%%%on%e Sha g %ﬁ{’dsq%eggfrr%?&%g gtpr esent a

det apdoesintespgieethdridorabscrvations) dagndstqoaﬂrdmheg; ar athef prapess, mciuch:hg as pol yps, or
sub- al f|br0|ds ware qften insufficiently shar o permt a

o § WG Biieio 66! Hipesag GoRIPaED i e rRE b I SEBSRE. of

ult rﬁﬁ@%ﬁsgepmetﬁaia@mchwﬁseor 8N dcanl! P\EEaS iR éhnesdubent quality .
However, hysSterosonography is cunbersone, time consunming, and awkward, and
typi mnﬂgscmaqw res nore than one person to perform The instant invention
seeks to provide the key benefits of hysterosonography while avoi ding these
nmej or proj] e'&%ﬁ&!%rﬁl SUEAN o N Fﬁ@ﬂg@g{ GrdnidMRigh&i' ) medi um has

been advocate or stu y|ng uteri ne pat ogl es an ubal anat ony
( pat eamesy ps amma@pmn%asu @Epm@man@mve i “blabie sowﬁm&cg) wer e

desi gned for |nf ul ar ctl cont.ra t of cardiac
i e BBt rraetrepial fodS e witnaPhRat nhs BT SRR n B BRIER B .01 or Thought .
Thes gontpdtiag BntFacsl- Sthé bdllaﬁsed&‘(b’lﬂ's dTelRshtb@s had iafsbmR godkeis@ gl @etnot he procedure,
just like a NaCl sol ution. erience has, found t hat these 8roducts are not

supepiessnt & detaitediimags. Jiein@mormﬂ andipgthelagiop] impees{swiss BplypReO%®Phol ogi es, such
_ as pl?llugoggl ﬁ%%ldscj"épe %ﬁ%@kﬁcﬁeﬁ@ Qiaﬂ:sto p§ﬂfﬁ?a ddtbhitive diagnosis.

Hysterosonography mimics the conditions of ultrasounds on pregnant womern, and
provides images of excellent quality. However, hysterosonography is cumbersome, time
consuming, and awkward, and typically requires more than one person to pérform. The

" ipstant invention seeks to provide the key benefits of hysterosonography while avoiding these

major problems.

- Hysterosonography using hyperechogenic (“white”) medium has been advocated for
- studying uterine pathologies and tubal anatomy (patency). The products used (Echovist, and
similar products) were designed for intra-vascular injection and contrast enhancement of
- cardiac ultrasounds. Its use in obstetrics and gynecology has been an afterthought. These
products are fluid, and need to be infused throughout the procedure, just like a NaCl solution.
Experience has found that these products are not superior to NaCl solutions for
identifying intrauterine pathologies, such as polyps and sub-mucosal fibroids. Some
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----------- 7 Novenber 2006 WD 03/094710 PCT/ EPO3/04534 practitioners
think their tendency to generate shadow ng effects makes; {iheib£S606
desirabl e than saline. For tubal assessnent however, white contrast was
found sonawbasomugoeri or to negative ("black"”) nedia, spchepsnssline. Even
so, the value of these products for assessing tubal anatony has been

ques iagﬁt?&eg%ﬁiﬂy&&ﬁ'f&ﬁﬁwts rﬁ@%ﬁgeﬁ%m@eﬁm%g ket hat  "white"

prodicts nmay prove to have _ e 1 n studying tubal functionality.
One dipecilidec Korivbdl aveastmant hovweyep mbiie contiaghwens forad soraevghabsupbaardo shi fti ng

terine,. c rast di P. t 0_aghi ' ri ne i nages
gbt a%‘?@&v?/\fﬁ?ﬁﬁ r%’g’g]ﬁ%s&ﬁ%\p/ﬁym}/ﬁ% ﬁ’g Ivrgl\éggftﬁigsﬁg%{adﬁlﬂéé gqr%%f#%%tly anl:l g?eat
eas e nfvhl dha@nf hat Betal qaestivad becduse HEGAgayremainSaesupdrior. Weahipk that Exanpl e 1
bel ow. _Wj,en instilled in the uterus with a reg élgr, glrrbryo transfer

cat hEwkite” profucirsRAyprevedo me@wolaﬁﬂaruﬁ%mﬁ@f g W he cavity. The
particul abn«?@%{'ﬁ\‘!%E@o&%ﬁtﬁféﬂ%%&s&ﬁ%&%ﬁs@%ﬁﬁé—ﬁﬁﬂiﬁé iesndf Water,

provides a negative or " contrast that” allows excellent
Vi suabitmsitmetiune (PSEM)totachies thy prliydif mtpringindges dbainedwitbsuch  as endonetri al

pol yps ,and/ or suh-mucosal fi brai | - Shi:fhi ng

char QXSE%PWE??E@%Y‘Y rﬁ%‘ﬂ&l‘g&] SEL %ﬁ?@%ﬁ%@ﬁfﬁﬁ%i rf%erature ri ses
and pRasdhads. Rdyfor banpay; Biatide 1 t¥low. WhehdnstilléEinitirartaiswignsiegnlaends and t he
PSCM i s expel |l ed. Thus, ope payrticu]ar, enhodi pent. of the_jnvention would be
1 g0 P Cte, R B i S OO B SRR H B i t o

" bl apé&&cnﬂws@i«ﬁ %e?,n?ﬁigﬁ?ébgh@iofﬁﬁﬁﬁﬁﬂa&éﬁsﬁ@@f\%&, hrdvid@dH RgitelogMai n in the

uterrne cavity Ime o e ultrasound exam nation., AftEr a set

ti me‘“plgeni spuirdstthagellows excelentvippizationof siryglyres proftRdingdn g savifysSW¥pel | ed from

the uter.ine cavit erin t IS, i .sjon is simlar to

t he é‘?(?ﬂﬁlf)@?%]ﬁﬁ%?lyﬁéﬁgmr&es %anlﬁwﬂ%l gﬁl{gin i ? #«Z%v?edt\ﬁ@[piéa% W&@ al ready | eak out of
t he  ghsckaisties; e @PSOM subseauéntly diqiefies anftaiempeastresisedard seathesibody _

hyst er osonog(rja hy. 'clplglte%gggﬁtgg?gl n%g@?ﬁ%&ﬁgﬁ'rp'gfﬁfi Vi scosity is

t enp EFPETHEC, erfepach Dcfglﬁf) ; e, at room

‘tenper at Ui sO0fne Gt chlar WRbHdShadie YOt irveatonivitinld B an\iiy$oas kd] Yor vediae | nsert ed

into the uterus, until it reaches body tenperature, at or b){.vvhich point it
“| os ealtrasdusd pictdurespbavings'whiteras "blacklicantrashenhpneingaaenertiese ksl &d. Thi s

permits the instillati . Of . p@ i in the
endoﬁ@f’m f&’fmﬁlﬁihiey‘t%ﬂﬁg‘“@f%ﬁﬁeg@ée Bf%é%llﬁ%s Ogljamflhe et“l'atu?lﬁ'm@L gl?ae%e(t) t hose used
for ambygeferallpatsiues-10 uiihue, da géltigueits and Rexpalisd fromald wering\Wayify usi ng t he
cl eaning, procedure_and pr.ecauti.ons commonl lied for IUl.s and all
i nt r ByterngRensialise dhisesxpulggn 15 § fqé%?fﬂlﬂgﬁ‘%'rfg@gﬁdﬁffl@?’n’e’ﬂ‘é eter and the
S PeC il AbCattedE MeAESR Y Efle uRRE A prior art saline infusions, such as during
hysterosonography. | |
Tn one embodiment, the time-limited viscosity is temperafure dependent. Such a

composition, for example, at room temperature or cooler would have a high initial viscosity

when inserted into the uterus, until it reaches body temperature, at or by which point it loses
" viscosity, becomes more liquid, and is readily expelled. This permits the instillation of about
2.7 cc of the uterine gel in the endometrial cavity using a simple plastic catheter similar to
those used for embryo transfer during an intrauterine insemination (IUI), using the cleaning
- procedure and precantions commonly applied for TUIs and all intrauterine procedures.
For an ultrasound procedure, the catheter and the speculum are then removed, and the
ulirasound examination is performed as commonly done for al vaginal and abdominal

ultrasounds. The uterine gel retains its viscous properties for sufficient time to complete the
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ul trasound exam nation is perforned as commonly done for all vaginal and
abdom nal ultrasounds. The uterine gel retains its viscoNsydiPesdd es for
sufficient time to conplete the 11 7 Novenber 2006 WO 03/094710

PCTI EPO3/ OM@83094110r asound exam nati on, whil e benefi ti ngedT/ERumsndses sane
contrast enhancenment obtained previously only with the conpl ex "3-hand"

hy st HASRNS 8% AR oR! WERALhSitink Fonh S §AQBEORY eribaf8Rb BRaineihe same gener al
type of nedi umt%pl cally cou used, but it generally would not need to

be
pr ovprgEiogd) prly st eaveere Athand Thystemeonogiaphy Rrocedts um usual |y woul d be
optical | ygtr %%Z% Lrect ' ' &l Nner aspect of
t he uteri%&éh@%%sng%%%g n a%hlt bdefyf%erw%‘%l ficglﬁs%? isetended during
t he psedctad itrgendrallyoraidd notmealtp aravidsanuranénbancemsuia Msteadisoeh 2 r at her t han
merely_ view th ol lapsed, folded walls of the uterus. Instrunents used
(hys%@@%%ﬂa&w%@ﬁ??@ca&tfa@sﬂaf r systens that provide illunination and
allow view ng inside the uteripe cavity, along.wth a chani sm for
i nf usi ng gY%%PF&PI:?Bb _ ﬂy@g@z@ttﬂmg@e@ @?‘F@Wﬁa o @I%él{é&ﬁd the cavity,
and phak e Py didisideddiing tiepride@irt ford@th Shtain@ahdraiichy st er oscopy,
limted to diagnoSis only, uses mniaturized instruments in order to

ni ni visuadizetios, vafhse et merelnsewing theegllapiseda foldediwalls g the tifeBis- t hr ough t he

i R T e e e N

Wi t haligw viewiig sisiieshe Tiadiseacavityg aloag with @ niethrntsan fooinusigiasselutibrf orggas

~hysterosco Qr i i rl ainful, thus hampeping its regular and

£ eqtienege s inteh disfens R crihAthibrsathyapars be oieet Beli Take « ho

- Pr oCeghibeRykiBrdscopAilmtitid to BiRitosis bnly Nsed ARhe ey ilasmbfen oyl oped. Cont act

- hysteroscopy consists of directly visualizing the endocervical and
endominimizg thediscomforivisseriaed withstheir isertion theough Hiejcaicebeanely HoOWS¥E hus wi t hout
obt aj Bi-ng .. (i-F A % Yl ' I | 1l gopes are used
featur ﬂg gaugﬁ%g e gp’\gise?oglg}eg{%?ﬁ\%n I&ﬁ\gﬁt&gs gﬁéesé%%ﬁ@rll%r{ rrtgéa%g?ng ani nf usi on
devi eambit®inflision devipeswrithopkic Bestcnse These dogineeving Hinitativohs emdondfice i al nucosa. |t
pernjts sone degree.of hi.sto|ogjcal .diagnosis qf. the, mnmucosa (endocervix or
endo #?%%Y%%?@%@@%@%h’%ﬁ%&%ﬁ%ﬁ?@%%aﬁ&ﬂ?%wsystem Hence,
contact hysteroscopy serves to screen for cancer, histological causes of

bl eedi ng, mandffop asBinMtiriAk Ay stirofiepsen@inaeothe p@cedfurd loss pahidd®@itatium Because

the uterine cavity is not distended, however, contact aﬂﬁsteroscopy does

“not ysisuesgepthsebesarisyelnred. (rupdiiaeuamatopsis of digrosly Nisutlisgedidonet 1 al
- pol yaﬁogémémﬂai&mleu{%ﬁwdgmm% ﬁisgﬁﬁﬁh%&gﬁﬁ%e OfHdGRds wifhgtS €S Of
eedl ng B) that

dysfunctional uterine | require surgical renoval.
- obtaining a panoramic vision of the cavity. For this, rigid scopes are used featuring a single

glass column, without a sheath encompassing aninfusion device, to directly visualize the
-endocervical and endometrial mucosa. It permits some degree of histological diagnosis of the
mucosa (endocervix or endometrium) when observed through a magnifying optical system.
Hence, contact hysteroscopy serves to screen for cancer, histological causes of bleeding, and

- possibly for functional dating of the endometrium. Because the uterine cavity is not
distended, however, contact hysteroscopy does not provide the panoramic vision necessary
for diagnosing endometrial polyps or submucosal fibroids, the most common anatomical
canses of dysfunctional uterine bleeding (DUB) that require surgical removal.

To free endoscopic exploration of the uterine cavity from the need to infuse a
distending fiuid or gas, an optically-transparent, phase-shifting medium (PSM) can be used.

Such a novel medium may, for example, have the characteristics of being quite viscous at
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To free endoscopic exploration of the uterine cavity fromthe need to
infuse a distending fluid or gas, an optically-transpargegg nﬁ{@g ¢hifting
medi um (PSM can be used. Such a novel nedium may, for exa‘frﬁ) e, ﬁ%ve t he
charact er ived 03®406 bei ng quite viscous at 12 7 NovenbepcrEl@8oas¥¥O 03/ 094710
PCT/ EPO3/ 04834 room tenperature, providing distension of the uterine cavity
for thin tiaiRiahRE prdvidiRedisteRstAS T AR RerBX3NiRAb! @8 durhfiod GitlRy | 1 quefies upon
reachi ng body tenperature sonme minutes |ater, and is spontaneously
expelehdaseoniormamination. ol late ligestics yponggashing bodvisepaeiirayemeppiakes or t he

Vi sc . ' y be thereto-sensitive, as

i oo 3 AR SnBhe i et R i (ke AR,

di scuss erwse c e after a period of tinme to a
nore |iquisdCo L1 the ' r viscosity
shifting b‘é‘ﬂ‘a%‘ﬁ@ﬁ%ﬁ”#?%‘?%ﬁ %%%3{‘??“. 60@.@1&% e&?%&ﬁ%@@# solid or solid
( suclhetmoadegitive, dsdisaus3el abovd, qrit thay biherwiseldhangeaifior £paiodoliiige &hmnge -- and

the tim .and trjgge f the chan -- in physical . characteristics of the
“nedi Wﬁﬁ&&é‘?@%ﬁggné‘e&'abﬁ% I?%é‘?‘%%s.p oF¢ W@Pﬁfjﬁptors t hat may

Ui 9QRkradtER:i6 AR iPtol RhirFe $RM: PRnANSId & YA IsRiSasa QR kd 4 PO lighidch as
changes 1n pH, tenperature, shear or pressure; presence of additional

~agentany, fBe naturegf|this chanpe < andhe fisvingsand taggedpithoehapget in BiyBistlances) ;

~appli [ Q- ' i al jjre. The

e Pian iR of3b% St sy oy BB r e el o RS BREE Bty ™C. |

al | owigger the clmmge indpah baxbelduk & angugdonditiofd, sicH asidengasdopHeti on of its

_phase-shiftin rocess. Dependi on the nmedium s particylar conposition,

Suich PR AE AF Pt VicuBre R Ao g/ Gk o5y SR ve. (v t o)

-cont E@di oRBisiKubsthrites)! dppBSAER Of drBMGbtRA1 %oTéﬁa@B%%lﬁAésﬁéd STYiney,
viscosity-shifting characteristics of the mediumare preferable for use as

- an i rheyehangedrhaceeteristiss oifhe madimmdonomiidiceemesmap aidcodiow ibled®i nat i ons of
‘body £ A . |11 S ks . The therno-sensitive

or o?%‘réa}lg‘gerrpo g?%/eygilnggg@%o?/ﬂpg%b{l%g [ @gen%%ﬁghg’%&g’temfrom specific

gel - f or m Depepdinp en theasedbfm'cparfiauian compostitbingsuels a nediu cab provhierithaeut i cal

~conposi tion or exanple, certai ol rs, such, as_carbomer 934P, or
“car b@ﬁ%@?a’&"]‘iﬂ' OB‘QV‘%@@F@ GOFHHStf"ﬂF'ECt F'Féﬂﬁ%ﬁou? i aﬁepbcaé‘?’rpor ary"

Vi SCQ§hing or Vi3ESARy-BRMNERASarisBbd WTthd MEHiRH 2RPrSfe@bIe forkROW inliPafe useful in
providing a fornulation that nmay be tenporarily viscous, for exanple, in a

- conpestian¢es doriulizasoyns impgiaRerengdescopit evaatinationpelibety peorgitirtidiat | i quefi es at

or near,. ho. ture, or a fornulation that is viscous for a short
peri g t(g#,%?f%&t@%ﬁ%@% liquefying. In addition, if desired, other agents or

)

- -adj uvant sTid thamoesgnsiiédvead dihdr temporhry iseogityifthednventoicinapstem from

specific gel-forming properties of certain ingredients useful in pharmaceutical compositions.
For example, certain polymers, such as carbomer 934P, or carbomer 974P, may be useful in
this manner to-provide "temporary" viscosity. These polymers or other ingredients are
_ known to be useful in providing a formulation that may be temporarily x}iscous, for example,
in a composition that is viscous at a lower temperature, but that liquefies at or near body
temperature, or a formulation that is viscous for a short period of time before liquefying. In
-addition, if desired, other agents or adjuvants also may be added to the composition, such as,
for example, anti-infective agenfs, radio-opaque agents, agents to reduce graininess or
otherwise to improve esthetics of the composition, or preservatives.
Of course, the present invention is applicable much more broadly, as would be readily
recognized by anyone of skill in the art. For example, ultrasound or endoscopic examinations

of other body cavities or organs (besides the vaginal or uterine cavity) would also be
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for exanple, anti-infective agents, radi o-opaque agents, agents to reduce
graininess or otherwise to inprove esthetics of the conmpRgidhns 2004
preservatives. O course, the present invention is applicable nuch nore
broadly, a¥OW¥M4d0be readily recognized by anyone of slkritiepisrnagsne art. For
exanpl e, ultrasound or endoscopi c exam nations of other body cavities or

or ganfacifitateii bydse wsh of thizghveatior Sitilaily, dehef Medital iImadny stoeddars,Bechlas 7 Novenber
2006 WD 03/,094710 PCT/EP 3/ 04534 faciljtated by the use of this invention.
Si ni 15! DAY Alsybensitt from gre Ry s BPEi9Pes, such as x-ray or MR, nay

al so benefth bddiiiwisSthe ety iv_f%Mcl%ft& b%ﬁdmfs aQaictal QpectMtidogt the tenporary

viscosity or solidity is a crucial aspect of nost enbodinments of the
i nverfkodimangrof dhedpyention Hhafxeohrerchapisaner mesps for Hguelyinggr herwisher wi se
conv | SLEJ ORI Ses | 1S y rtant.. The |guefaction or
ot he?’lo%)ﬂr’\ét}gneé tlci){rg cgzﬂc@r%@@é#e%?#%%ﬁ@éﬁ@bﬁh %:%‘Lu?%&}oé@ﬁ Io%h,er &é)alsé !érx anple, froma
cer t aionsistauygenversidnsyopldiredully fr exetnple dotnegetisih ebhngb viempatturesel y after
passage, of certain ampunt of ting, or.upon addition of not her agent, so
g BRI i ot AL ghED Pk seim B A Stdt URRA 1 o
| quehb@sr wehthsdlodg dsthermbditins RN vABSs RpEHIGLARRioR8hd fih Of tine or
~otherwi se facilitates renoval after a tinme sufficient to conplete the

pr oc diigeiaes vathiepiglatizely shost and\pegiiqiahle pesigrl af tiheer othrswise fasilitetesd with a
CoNPQgibi ' ' i‘ilﬁ'"? ' ) hed, though
It s? ?Ilhldra?gﬁ %Eﬁ%mi%f%ieeﬁg%@@%%?péog%vé f&mo*xﬁ%ﬁe%% %lﬁg%gﬁ;d a\{/llgoscosi ty or
consibsipmstived At 4 dooplositiomitwbin viages chdgh t¢ tematurit platé andepiradythdegh or supports

for use.w t st er.0s$co i ncl ude the followi.ng: 1..hysteroscopy w thout
conc dt:ﬁ%pdﬁ?’bq%@t%temle‘? i %éﬁogﬁf?#h"éﬂt &ppeR in giCostty 85%9118%{33}4%\/ el opment of

hyst er os c ppgichlasddvaiges thadthe SivehtloRpréli @ BE Sppori bR wittnf usi on  devi ces
(tubi sheaths, etc), enabling the use of "plastic or other nmaterial that

may hg%@’i"ﬁ‘%"?&%‘@“&%%lf@ BR& of disposable instrunments. These new sinplified
office NYShRIAREARARN0H SROFARIEcdiitafidhii GO £hoffiofi 8P pac! ed to view ng

cameras allow ng ‘rnstant view ng and recording of I nages or sequences of
i mages. TRedsveldpment ofihysbaroscopeinsinimetdisof sallet dismkier] vathatidnfusioor t o

- oduct] okl B RS, o5 b e b B BT o
sen - sol i d.fEilieed dedelbmhet 8f kpcRhBle MsindSdnd. | Pekdnow SHpliBSASHes i ft upon
I ntroduction of another substance (eg. salts, acidic or basic substances,
or sol vent sBystefgapapss (djsppsabley et) wé%g%@ngwthto FigWing asenetas aleming | quefy t he
medi um instant viewing and recording of images or sequences of images.
The medium can be in a solid or semi-solid state prior to introduction into the body
~ cavity, or can shift to a solid or semi-solid phase upon introduction into the body cavity. The
medivm could also be a semi-solid or solid before or after installation, butphasé—shiﬂ ypon
introduction of another substance (eg. salts, acidic or basic substances, or solvents), which
will cause a phase-shifting to occur and liquefy the medium.
Ingredients useful in the composition of the medium to provide the desired phase or
viscosity properties include, but are not limited to, polymers (such as carbomers,
methylcellulose, gelatin, agar, pectin, starches, high molecular weight polyethylene glycol),
copolymers (such as poloxamers), and colloidal clays (such as bentonite or tragacanth).
- Thixotropic mixtures are also envisioned as potentially useful as the medium. Such mixtures
of inorganic substances could be used as distending agents to enhance visualization,
Ideally, an image-enhancing product would be as non-toxic as possible for the uterine
mucosa and gametes. - Variants of the product should be devéloped to provide "yegazive” a0d
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I ngredients useful in the conposition of the mediumto provide the desired
phase or viscosity properties include, but are not |imjgRdydRherBBHY IS
(such as carboners, nethylcellulose, gelatin, agar, pectin, starches, high
mol ecul ar WRi0PA47480l yet hyl ene gl ycol ), copol yners (suckRCaEpEokssxaners),
~and colloidal clays (such as bentonite or tragacanth). Thixotropic

i Xt ur pevithe eCEH CHRDFIBE Dropetties raspecively, £bd uge indafaging peocedizessadiasm  Such
”"Xt%ﬁlsasm%h ioo easni c substances could be used as distending agents to
enhance VI sUuall zaton. |deal | y, an imge-enhancing product woul d be as

non- t oxi ¢ Aepmivs cdrit@sienhadchitypibaly wirild bBteaTe: idadlifdagelase Vari ants of the
product  shoul d be deve] oped to provide "negative" ™ and 14 7 Novenber 2006

VO OSP@IQQI?E'GS pesdingya QrBSAnesEuy fuglas supspdamekial Shreidre pdgupiiaber t i es,
res peg&lwé;layd utbe s?ﬁ&hia@aﬁd‘iﬁ Ma@g@ﬁ&%ﬁnﬁggﬁ%g%@? c%hster asound procedures.

A negative contrast enhancer typica or identifying
ut er i Apsfunstionsd prisgnaldeqsing or infentidjty. Positive eontrast exhaneer ittpicaiiy slould be

sub-e Jdal. fi i n ri gl ol yps, .and uterine echi ae and
nal fo?%g't“?%{r#sn?bn \A%fifg#gglg’ élebﬁf gﬁﬂﬁﬁ?ﬁ?t Sec‘é@ﬁ T g PATELE § aé}ut erine

bl eedéntgnerrs progressivielyi drytheReisd inicumbiagiivncasl seRb B @asl-doyRae Rhdghgwoul d be
usef ul fgr |n$ng%{1u%d I{ﬁr exz%rigl e, the Fallopian tubes. Use of negative and
posi t PAg& "R AT B RRPRRTNAT SHERYASHSy el y or otherwise in conbination
coul d ser VEnefksitls/aticu BipiBatons BBSHsHYe il BYREHBITAR Gt \HEr t he

particul ar circunstances. The possible clinical applicatrons of positive
- cont r eginad uganrenosedsfop peritivelidivaserndichatrasimhagicsrs) suck es Johopios Sifhifeor posi ti ve

1t ot 6Bk ASka EORARRA ot S AR ESIBM BV, BTGt has e

used to visualize anatony, We “énvi'si '\‘Péi ul t rasound
cont rasitrag ehtEnces wilkdldd sealeor sarlying nteps-tubilyplysdislggy fer exainpleddr physi ol ogy, for

exanpl e, for studying spermtyansport at md-cycle by primarily retrograde
cont r SRnE S@’?“”("i“?“é?o,rgﬁ\ﬁgg"c?‘?lﬁ){’rYP ly sfpEade o é?ﬁlﬁféé\?’isﬁwﬁbﬁ?lﬁndus/ t ubes).
Al t er {RakainkS Sfréth cdriit 16 Afidhd/¥Best ORlEASE us%'&'f‘ﬁfé?%itivé’\%hgstgﬁmnéé?r exanpl e, for

st udyi ngi uterine contractility at the time of nenses, when expul sion of
ut er i vewld bpyferprample, foesthdsingiterinsteanteictlity atthe tie of mehdey, wenpr i nari |y

ante : bX) . -Anot her.,variant, of. the uterine ultrasound
cont raBfioniot UGS SEI ber GG MBI B IR be g e AR e

-t r ans(oovard the cemixt Arothér viariar 85 hs Stekifeulayotid cofitrast ahhadBer vfuldeer m t owar d t he
O course, additional uses

t he Fallopian tubes at nmid cycle.
LA W PN MR AN ORI ML
of fi GoF shetBltewAa aRitNerid 4HAdhe FdBiah GHEs & i SYd, "¥dotbe, additional uses

may become obvious to one in the art,

Similarly, the-ability to conduct office hysteroscopy without the need to continually
infuse a solution or a gas opens new possibilities in that field, such as the development of
instruments far smaller than existing ones. As pain and discomfort experienced during the

procedure are the primary reasons limiting the number of examinations performed, the

- potential to use instruments of significantly decreased size is crucial. Currently,
approximately half of the instrument size (diameter) is used fo accommodate an infusion
system, and the necessary coaxial sheaths dividing optic fibers from the infusion tubing.

If hysteroscopy procedures do not require a continuous infusion system (solution or
gas), new innovative technical options for visualizing the uterine cavity may also be
developed much more easily. Systems may be developed using only plastic optic fibers for
the instruments, with the potential for inexpensive disposable intrauterine instruments or

* attachments, rather than the expensive non-disposables that need to be re-sterilized between
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I nfuse a solution or a gas opens new possibilities in that field, such as
the devel opnent of instruments far smaller than existingngo&sherABoai N and
di sconfort experienced during the procedure are the prinmary reasons
limting tWA0HIMPEr of examinations performed, the potPeI/ERd3/08834 use
instrunments of significantly decreased size is crucial. Currently,

appr oprétreatse Thedesmpllernewhmstimsits conddéppsoazk thediza obtuereht plastivsstheiérs acconmodat e
an in i stem and.the.necessary.cqaxi.al sheaths dividing optic

fiber Isléé? ﬁgﬁﬂ?ﬁ‘imﬁ%sli%“?”&b%‘ﬁ&?ﬂ% r ij/@f’%}’ 8 ‘ﬁ%ﬂ&%ﬁ@@edo not require

a contierioeaity aftsi io Alisy @il fRdinut, | S6h @dvauﬁge%mumemcwrmﬂp@éédu& techni cal
opt i onsbfor visualizing the uterine cavit maﬁ%qa_l so be evel oped nuch nore

Y . .
easi | {P begiped Bheh merp sl op pempledondjagnortic gplomtion toipvestigait bers for  the
| NSt I sHiRRbSintr M | ' | ' S {.atrauterine
i nstrunment smg\ré'\&thg}ﬁﬂaac Oir?%{net ’g?lé@%tphgﬁ)s P ’{}gﬂr%%tﬁ %ﬁ%%@?@e&%ﬁaﬁ{s@posabl es that
need inéeriile vomentfenrposiible dndoutetiabanotklids (Nolypetedr 2006 WO 03/ 094710

PCT/ EPO3/ 4 lents, These spmaller new instrupents could proach the
" size of cSﬁ%gﬁtagg'wggﬁ?ncth%tﬁﬁﬁ‘gﬁelgﬁgé?osﬁ@é?ﬁ? BI? P‘fﬁ?’%ﬁ%‘l“ﬁ@%@ﬁ%nat i ons,
al | oweomgtahianr fiequeat indiglion of aidisteadise bottitioRich @hd 108 tePoRnkid1 @0 hélh €1 i ne cavity
after it js.filled with the nmedium Such advantages would all ow the

‘proc ert?ﬁ?léﬁ"% hysterpsespica iy helipe & makerther yly peivless padriberefromort agnost i ¢

expl ofaiis defill PYESHhSRLIE ggm ' ' ' ch as pol yps
or sul:())- ?I'rll onefﬁlrli al f i{rdﬁ?g’ilglgce r to@%%'f %%%ﬁﬁkﬁﬁgﬁﬁ’%%%%@%# possi bl e

- endomsdspalleragndmessitly dispestblp, instmments Heorndding adieil naeeticoe ahdbenefitsl ows |

hyst er oscqpi t per for . t.haut..requiring the constant or frequent
"0 ust on. SRR 8 cORuRR RUITRe B il S gk e PR U0 el p
r evolultrasomidamdlepddsesygeeyeiess, Bighed 11,129, 84, KA, fbRingks #éni phai nl ess, and
t herefore rEore. rout i ne:{éérs ful. Furthernmpre, it likely would allow
-~ devel H#emds Syithow), contastmrdium) seondicted ondaer differpytpptientsn digwrsdiBoPB, di sposabl e,
- I NSt r3pTRAd 5B aR iR ioR the 89S MeR1 RGE:d | [ s 1 to 6
illustrate the r.egulo?g1 a_ttaig[ﬁgg W th use %ﬁ%&?‘;ﬁg{lﬁ?ﬁ}eﬁyéﬁ% on, in
ul t r dboinsgnidatenaeg obcedingiinseagepfdhs inflaghinestivnyevailed apalypamdibtodd ar e | mages

f | hL.h ' d d f
i 11 PRt Ak AR e lidef i R R v R, RGP 0"V y came

pat i exfichissicabhysteresdnbgraphiday st er osonogr aphi es using the instant invention.
I n each i%%%nce, se of the instant invention revealed a polyp or fibroid
that was At O Enegesablinge in Hagmients SuineysteresRoPIRBSIEE f f i cul ti es
and ifCRRMAMRAEAE THbC FhRaNEEBb1ds ygﬁiﬁéﬁl@g@fsﬁ;@@&&fabﬁ&%ﬁww es 5 and 6
are images obtained in‘tw patients Jurl ng hysteroscopi es using

with the clarity of classical hysteroscopy but without the difficulties, discomfort and

inconvenience normally aftributed to hysteroscopy procedures.

EXAMPLES
A sample formulation may be prepared as follows. 3g carbomer 934P is sifted into

- 900ml of purified watér at room temperature while agitation is applied to the water. Once all
the carbomer is mixed into the water, 10g sorbitol may be added to reduce graininess.
Appropriate amounts of purified water (to produce a total volume of 1000 mI) and sodium
chloride (to make the resulting product isotonic and isosmolar) are added to the mixture, The
mucilage that is formed is then mixed rapidly using low shear for 15-30 minutes. Allow the
mixture to stand for 30 minutes without stirring to allow any foam to break. Adjust pH with
sodiurn hydroxide to 7.4. Deaerate the mixture.
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the instant invention. These procedures disclosed significant physiol ogical
abnormalities wth the clarity of classical hysteroscopynBumMirbogst the
difficulties, disconfort and inconvenience nornmally attributed to

hyst er oscdi9 09%Bedur es. EXAMPLES A sanpl e fornul ati onpemEgkaogsepar ed as
follows. 3g carboner 934P is sifted into 900nl of purified water at room
t enper at UEgarigléd leand @ Beivi fifledt StudipPini vatdct We Lt a\8hill corfisionttat ist he car boner

is mxed into the water, 1Qg. sorhitol. my be added to, reduce grai ni ness.
Appr aﬁmgfcgt“am ko bporyyiss xs&ommai?uc(a%mmugﬁ%fa%g by &99%!001%; fe of 1000
m) and; éeﬁ’BHn&H?DS@P"s%it&i?stﬁ@nﬁﬁﬁﬁi&eﬁﬁH%ﬁE&b}Heﬂ&ﬂanﬁﬂPﬂﬁoﬂd‘éOt oni ¢ and

i sosnolar) are added to the mXxture. The rmC|Ia%e that is forned is then

m xedpresspiative) and pwifiadoveterh &he Licayvisesuag gootedhigtabeut 351406k gressd’. b@@ls@:( ur edt 0
\ . . e e H
o ¢ S pefed A ot ek e Bob LG Rl BN AR JRBERBETT 008" T

03/ 0944l o riildii duRa/( Oddddnotxmipbating befort wde,ked (Myis efdhiedly s&tilidédes i n whi ch
we useqd) a simlar conpositjon that is conmercially available. LacryviscTM
is aft H?fr,neﬁ‘@?l’ﬁé"ﬁmt’é’&'t ured by Alcon, containing O0.3% carboner 934P,
sorbitol, sodium hydroxide (pH buffer), benzal koni um chl oride -

~ (preservative) and purified water. The Lacryvisc was cool ed to about 35-40
degr degnile 10 Ebprast ultnasound -5 pitierised i nto the uterus for these procedures.
General ly, however, we would prefer to wuse a fornulation that (1) does not
r equiDesig DSFISERFLBR Pkt deagibility siudy in mferfile werpen and Wopnes xatbidysfurionddng’ t hus does
not r%ggle@e : tive. Exanple 1: Contrast ultrasound - 53 patients
Desi gh - rogﬁ tTVe pilot feasibility study in infertile wonen and wonen
wi th dysfunctional uterine bleeding (DUB). Materials and Methods - 53

WO ITe Mt @itds hnid Retifods - Bhwemei tansyltifgiop infertility DE27) ne-RDUPB (ved6p werst udi ed. After
a conventiopal vaginal .ul t.rasgpund s perfor ,_all underwent contrast

ol ¢ 1 8GR B a nontiPor Ve Riund s befoped Al gl Tk phase

shi f tivaehul exdniSatioANtdr #58, 3-1NRAfY ﬁb%éﬁ?&@él'ck)m ditkins fdrind bobhast Ut er i ne
cavity using a 3.5 dlfg%drran enbryo transfer ~ catheter. The uterine catheter
was mqétnmr(eﬁﬁﬁl\éé)w $rdtim the uiesbe erYILY using ad Summimaenmbswotfagpieed. Results -
In a o | Gavi Lty i ' 3 m nutes,

| eav !:alnt%é%a}ngge gﬁeﬂﬁn‘?ﬂ&{&ﬁ%% gﬂﬁe{l{cﬁ&%vl&ﬁ%@r#?ég i gﬁgﬁ%tc’{éﬂ‘?é cavity. In all
pat i pafwmed.er i ne di stension and

Resulis - In all women, the uterine cavity remained distended for > 3 minutes, leaving a >3.5
mm thick “g7,0k" interface in the uterine cavity. In all patienis uterine distension and
medium had disappeared after 10 minutes. In 21 of 26 women presenting with DUB, conirast
ultrasound revealed an intrauterine pathology that was subsequently confirmed by
hysteroscopy and histology. In 14 of them,'. conventional vaginal ultrasound had not provided
a definitive diagnosis. h

" Discission - The examination using the inventive gel was not painful. Patients did not

complain of discomfort and did not require pain medication.

Conclusion — This reports the development of a novel PSCM, which generates a time-limited
"-moderate distension of uterine cavity, providing a sono-transparent (“pj,c1”) inter-phase.

This offers “contrast ultrasound” vision, which greatly facilitates the positive diagnosis of

intrauterine structures such as polyps and fibroids. Contrast ultrasound of the uterus using
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medi um had di sappeared after 10 mnutes. In 21 of 26 wonen presenting with
DUB, contrast ultrasound revealed an intrauterine pathol Qgyerdith:abowgas
subsequently confirnmed by hysteroscopy and histology. In 14 of them
convent i orVéP 0¥/¢pg¥1al ul t rasound had not provi ded a defpau/kEposme4sdi agnosi s.
Di scussion - The exam nation using the inventive gel was not painful.

Pat i @ﬂ(ﬁ\/[diaj reaotionizemteing eobgraibgycait ﬁrohdamﬁlagés(bfm?iterbﬁqog'rﬁ;&lypai n

nedi cat ncl.ysion -_This repor Bs the devet@ﬁg Qlf a novel PSCM

| mhuckﬂ“@ P ISLEpIRg (e PY W Edhs SRBHG PRl SR RSP0 e cavity,
provi di ng a sono-transparent ("bI ack") inter-phase. This offers "contrast
ul trasound"” vision, which greatly facilitates the positive diagnosis of

i Ntraglt € A fibroids. Contrast ultrasound of
t he k"n‘e E'M"y‘c" ‘ \GB84H94710 PCT/ EPO3/ 04834 PSCM rmay
revol gyt 5 Qni Ftﬂ)tlféagibﬂﬂ?stﬁmgfoﬁﬁm’ohe&ﬂed for BlreihidRSteloSREE siRf

hystero nography quality, while retaining ease of use and the sinplicity
of gemtically-transpesent plyisa ahifting medivon (FIBSM"). Exanpl e 2: Endoscopi ¢ vision of the
uterine cavity - 7 patients Design - Pilot feasibility study in wonen

schedyl ed. f or r nt phase
shift ﬁ%"ﬁ&cﬁn& ﬁp@tﬂ I@éterl gwarﬁ%ﬁogs -a?%é&%ék/i vvaglﬂ%cgsted in7
vxonersuigmbhlj'saamﬂcypybeﬁ-ch ofPSM haslitfiesdd irstie gicfind cdviig hstigseapyon 7- 10cc of PSM
was infused i rine cavity usi ng conmon yo transfer catheter
af t erb; aquge ﬁﬁﬁ% vﬂ@ﬁ‘t “@W&‘Iwe&t?eé‘fl iddpfation; t@%ﬁ EMB¥8ryo transfer
cat NefRéfeV@thets? WaY Rohoved SheBERRGHa PR erbR S BF R3RIRRIBcHRR] bifosdgieced and
endoscopi ¢ expl orati on ‘undertaken w thout” connecting the infusion system

- Af t ercxploragion updestglsgn withoubsounegirg tbemgfumreﬁ'stemo dvien diresheibualigatioar oscopy was
cond - The
uterl%r:taté%gm eﬁ%ﬁ%ﬂtﬁﬁ#%ﬁ #égfw%’%h& e vitg c%glﬁ&smrlta &“rae%fs% tﬂ%e PSM at the
ti me solmfion.nserti on, was easily expl ored wi t h panoram ¢ endoscopy. The

vi scous nature of the PSM al so prevented it fromm xing with bl ood

pol y pleoutir Tl g e AR By o B o R YL RIS, 0

casesf insesps thas\e@élw exbl&reﬁﬂ@th(f:&&ﬁamﬁ '%n&ﬁsﬁéb?zp IhHE QHkcdtk AALAT BEPSMI a was
identified. In_the renmaining 2 cases, tEat ent pathol pgi es were seen.

Pr ogralss reyentpd it from %‘ﬁlﬂw@d@m@mm gingippcp@a WA wesldnal  body
S it
wer o Tp R fied AL Pollhd b pllcBBOE Liblm AR LB E R MeflinddBE 1 M 87 00 T Y

“of 't keses, respectively. In one case, an unsuspected uterine synechia was identified. In the

‘remaining 2 cases, no patent pathologies were seen, Progressively, as temperature of the
PSM rose and reached normal body temperature (after >3min), viscosity and distension of the

* uterine cavity were lost, thus terminating the possibility for further endoscopic vision of the
‘cavity. In all cases, the subsequent conventional hysteroscopy confirmed the endoscopy
findings.

- Discussion - Yision of the entire uterine cavity was good, allowing thorough exploration and
positive identification of the pathology present in all cases. Photographs were taken in all
cases to document findings. Confirmation was obtained in all cases by a subsequent
operative hysteroscopy performed immediately afier. To the best of our knowledge, this
represents the first instance of performing a panoramic (rather than contact) hysteroscopy

without concomitantly infusing or distending solution or gas.
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cavity. In all cases, the subsequent conventional hysteroscopy confirned

t he endoscopy findings. Discussion Vision of the entir ' Ity was
good, allow ng thorough exploration and positive ident ﬂﬁz)gﬁlﬁzg@t he

- pat hol ogy wo es®ntioi n all cases. Photographs were taken par/eposiodsgases to
docunent findings. Confirmation was obtained in all cases by a subsequent
oper Fgn¥fusions Theeseafiy cqufiri drefedibilipetusiigd BSM fdrebtainfey dodeschgist of our

know edge, this. represents the first ipnstance of perfqrmng a panoram c

(r at W&o ofdbe WerineLavy Wihopegttpn congpmia infasend didisiending ik qisi ng or

di st [ A 18 Shtenk . / CT/ EP03/ 04834
Conc%%i%_s @ﬁér%gggearrgésul t's %n(%)l%ﬂ?frr m E{ﬁ‘g@ {engé?%?leﬁﬁ%‘%? oggjiZé E%SPPSM for

obt ai ni ng endoscopic  vision of the uterine cavity without requiring a
concomi t adtprotaiyps medusrwid be fested iiofiige hystarepcepies cgadnctettnyitiontnnovat i on carri es

t he btk g [ONi.Z] fi ofy 1D s. A

pr ot g?{‘/’%@ &é@hﬁhﬁ%(%ﬁfﬁ?%ﬂ%h@@g% %%%F%Iegfe ?ﬁ%ﬁgﬁéﬁﬁg@g@g@pl es %‘stggegf&bt ed w thout

cervical dilatation (which will mnimze undesired expul sion of the medium
and anesthesia. Exanple 3: Positive and negative contrast uterine gels A

negaigyRnle 3N Hodde &Rl natBitk orldRisiRtAdePelsar | y appropriate for use to enhance
ative, nedium woul d

the "¢contrast of uterine ulfrasoynds, such .a ne
facilitat é%eﬁ@vaica%@eiwelﬁa Lawmﬁfglypé&pmn@@ E‘gg‘?%‘i?c?ﬁh"&‘&eglﬁb- mucosal
1 br gbist SFUELHE LttaddunO! MBS a nERFRREdid W BG MR he disGRESHE Uterine

mal formations and all uterine pathol ogies having endonetrial repercussion
"and/ vtering pathalegiessuck prsab-givoesal Mypidnicndothsirialipolyph spdmieidal ggieckiah per i t

i magi . - .po |. l; ' exposure to
or og S8faF YskingnefniysBlns AT B el hics VAP elddERaL BRELRER T POR S L
- pr ol andfortdiaspmbapessial. Hobatigt), theaegtive gelfcad pemittinnging pdrcotialigf pr operti es of
pr ogest er.one d, progestins. And ot her possible applications will be sought
for eﬂﬁ%ﬂ@%}?@‘]’ﬂ’@gm%gﬁle contrast of other forms of imaging of the uterus
and tUb_eSUtéﬁBSlafbﬂaklﬁﬂtd‘ﬁB% ARP beprBYestiM¥VbuchRsl wit ot 8ddPracdpasi, G4 Ve contrast
media wll also be useful. A positive contrast formulation likely wl]l

‘gai nlikely tprelong the piésencg obihn gelbserupeefithe waroaeksing properses 9fom cal i br at ed gas

bubbl ong- Chl s ' - :

oo B oA SRk Byl B S SRR o e
ul t r asatingconanadtiofisthebmabod iraagupcdt thouttabhand {abes, iacludiag fdriexengdeby r ast
theretq-s Itive gel accordingly to the instant invention wll be

part P’bﬁla&gﬁ scans.

- Positive contrast media will also be useful. A positive contrast formulation likely will

gain its positive ultrasound contrast characteristics from calibrated gas bubbles or sono-

refractive particles such as micro-spheres, macro-polysaccharides/starches, efc.
As is the case with other positive ultrasound contrast products such as Echovist, a

- positive contrast thermo-sensitive gel accordingly to the instant invention will be particularly
useful for visualization of the proximal portion of the Fallopian tubes. Yet, contrary to

. existing products, our positive contrast uterine confrast gel will also enable easier assessment
.of the physiology and patho-physiology of contractility of the utero-tubal unit. The positive
gel, deposited in the uterine cavity using, for example, an embryo transfer catheter, could be
monitored for actual displacement toward the Fallopian tubes by assessing the tubal passage
of air particles or other substances retained for conferring the gel's echogenicity. Various
tests readily could be conducted to determine the optimal size of aix bubbles or micro
particles for the purpose of assessing sperm transport.
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useful for visualization of the proximal portion of the Fall opian tubes.
Yet, contrary to existing products, our positive contra;sNO{,gn%éngoé:ontrast
gel will also enable easier assessnent of the physiol ogy and

pat ho- physwvobaep7iof contractility of the utero-tubal unptrrihRR9sitive
gel, deposited in the uterine cavity using, for exanple, an enbryo transfer

cat heter, @@edpdssisle appaeaﬂo@mﬁpmﬁveaﬁm@t gélé Wil RepPpRBIL, he@Rgint he Fal | opi an
t ubes by assessing the tubal@gassa e air particles or other substances

r et ai YREQUS Hrmeofasciatipn with acgptye e éﬁﬁé@éﬁu@ﬁ gsfor ipprqingevisupligation r eadi | y
coul %ﬂ&@g&a@%ﬁ@%b@ﬂﬁﬁ@é oA ﬁo&%legﬁﬂhmoﬁ bfQtroufd i&nagfgggh S or mcro

particles pur pose o assessi ng spermtransport venber 2006
WO 037038147 ehapGT/ cBRieB] mwexm qucb@etnﬂg aandlppﬂlslnﬂrbdmrcsrtaﬁmformsi tive

i € obenF ol ey oifh SRSt PR TR on of

ret rqgj‘eﬁlﬁlanédﬁﬂﬂmpi’sﬁuegf uteri ne content. POSSI bl e appl i cati ons of
ul trasound_ i magi ng with positive enhanced contrast include exam ning and

treating céRdmEeER sutem@a(H%ma@mt%@g#lwpmast)@ﬂllb@é@smedmlﬁreﬁeéu a, such as
endo H IS iSityS rAﬁB‘%&ﬁgﬁggyﬁeé‘m YR e @ %r{{‘ghfkﬁca)’%aracéé @i/ ai ned
es

fertility iss nost i erine t1ve or negative
c o nt rtbgmpdiwin| will e tasted ifoprestbrycdiotieity indles béell mmi;a ymbnmlsy:stemy andpift er veri fying

h th di
oo BRSO <35 BB ek B B Gl BRSO SR s o ooy
|S:‘Ne dchﬁﬁ;mﬁxio' mnpwﬂbpmtlm;b ;&admu?m teuse ﬂmt&mstgelnfof ?ﬂt@t{]bnalstesﬁﬁ?bil' abl e i {1
en e rvo X1 ClI rn1 e ractirioner O use
the U¥&PT |t4¥’éf%‘€?tlop61ftyffsl9ﬁl&?ﬁ W&ft‘%ﬂé%%f?tlw@oé"}hw ‘EFIHlet“GB‘E‘F’ghﬂngmsonal ity, such

as f QacikdRe Eésfrﬁggtfopr%trtaglﬁﬁé édﬁﬁ@éﬁhﬁ)yatﬁfe ﬂﬁ@&fo@ﬁaﬁ&ﬂhfe?&&dlésb&ﬂe dulliegs 1 ncludes

testing for retrograde contractility at tifre of ~ovul ation, utero
© qui edkelvtcel phasd, myl exphlsive anteaadqmoa@@tmmrmadb{prsvabm élmreglmﬂadycont ractions

. nor | ur. the e foI I | ar. phase nses I f the gel
can ggj?ﬁ% Eﬁé& 3%1% étIg{}]lg ggle ? @) %ﬁ k‘c"t%f%% Pr pfeignéﬂ\}\ky tested to
conf |w01ﬂcslm‘testm coufirfiosafeiise mtprd@mﬁvménhﬁﬂbuﬂmva‘éajﬂ hﬂec&ﬁé ect i ng

- ferti]i ect that uch a could easily be formulated for safe
- use el V\%.W tiat sinhe Vﬁfﬁ’@?‘@ﬁ?‘}@ﬁ f Bfc SfBE W9 t he i nventi on
for uterine uItrasound exam natlon The physical characteristics of the

medi um (solid, sem-solid or gel-like) allowthe «creating of a relative

- di st ¢hsmpla 40Priviey inituiions farenst bithe idsértion fo uredingadthasomil eyamnawdnr tual'

ity, by i R f t ti i
the moai uiher SRR o REP R ot s E T solitfy Sl B8 o' St oS ©
50l i dfcatng of&:ﬁb]aﬂvdkﬁﬂét&ﬁn&iflﬂﬁtdt@ﬁe B4Vt hiBl RnethAllYGndy 4 ‘eir@bll aRity,

thereby improving imaging of its surface. The characteristics of the medium are essential o

how it is used practically. The solid/semi-solid characteristics allow maintaining a relative
distension of the uterine cavity for a time sufficient to allow completion of the ultrasound
examination. The subsequent quuéfaction or other release of the medium allows its

~ spontaneous expulsion from the uterus like any other fluid, such as menstrual blood.

The echographic characteristics of the medium (either, decreased echogenicity or
"negative contrast” oF enbanced echogenicity or "positive contrast") evhance contrast with
the surrounding structures (endometrium and myometrium) depicted on ultrasounds in
various shades of gray.

Enbancement of image quality of the uterus and uterine tubes is thus obtained from:

1. Distension of the uterine cavity while allowing sufficient retention of the contrast

medium for the duration of the examination.
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di stension of the uterine cavity for a tine sufficient to allow conpletion
of the ultrasound exam nation. The subsequent |iquefactjQR.QhbbbsE

rel ease of the nmediumallows its spontaneous expul sion from tlhe ut erus

| i ke any ovb@esnsistmi d, such as nmenstrual bl ood. The echogeaphiz®iss4
characteristics of the nmedium (either, decreased echogenicity or negative

contrast " prEsaiapchecathiaaeiioide atﬁzre'coxﬁﬁh%ﬂ:hédlﬁngtﬂﬁuky aSjosiivenhance contrast
with the surrounding structures (endonetrium and nyonetriun) depicted on

ul trasounds §oRTas) Befigu(vhtelda theateripe sVityEnhancenent  of image quality of the
: . e . - ol . it
uterus a”dThgiﬁVénﬁSn%a i%g\?ﬂﬁtﬁlgﬂﬂﬁ&@n%%ﬂsﬂﬂ exaﬂ:mxgitﬁ fifdrds Abr O e

uterine cavity while allov clent retentiron o e contrast nedium
for t kxengle, a thefollswingstuelicasi nat i on. 20 7 Novenber 2006 WO 03/094710

PCT/ EPO3/ 04534 ,2.. Enhanci e contrast,. using a .negative contrast medi um
(bl ack) or ﬂéﬁ%‘%"%’ﬂ%m °6"HP"?§§‘§1° i Eﬁ??ePgﬁiﬂP“e‘icte‘?‘% cﬁﬂg’ %Fa'?e?ﬁ ‘ﬁ%m&avi ty. The

i nvent i on wgssllyghs bed/mesubintuichal fivvor@pr opri ate for use in exam ning the

ut er us, foi exanple, in the follow ng situations: 1. ldentifying

anat oni cal 'r;gfwgﬁ"%?l@%‘mﬁ@é§€h?l°$ﬁs ofifBe wens tHkes gpd detgrminieithels uterine

pol yps and/ QfaeptPpaMetBna ggtltle e “‘aﬁﬁﬁﬁt%ﬁa}ﬂ%%&“ﬁ%gﬁﬁ' | pat hol ogi es

of the uterine t'ubes an mning t cy ticalarly with
"posi ti ve"3.Jdentifyieg fincitmalyiathiolagieyg of themteastandbdvesiaspocia@ed witteatnpimal ng

functi onal | oqi f . ut erus . a t.ubes, assogi,at ed wi t h abnor nal
pattern of @%%ﬁgg&lnlﬁ?“f@%%{@ dé‘ﬁﬂ%?%%ﬁ@ﬁ?“%%“ﬂ?&éflﬁ@d@gntent, i ncl udi ng a)
~.anomal i es ofa) pwinialigs eftetrsp@aic cagtaotility\in the ldtélfbﬂioﬁla??ﬁﬁé hdsedidtad wighase

associ at edm\gf.F%h' def ecti ve sper. t_r_al)s ort..and infertility/sub-fertility;
and b) anondFieEivesperahiranspart qudinfortilify padertilitipangdk  renses when uterine

- contracti | i by aing¥iss ?féhogﬂra\éﬁﬁ@flat fh@ltllﬁlei df ndeli&es RN Blefin PRl dTRYy dysut er i ne

content (nenstrual blood), possibly resulting I1n, or assocCiat’ed wth,

retrograde @pivetal rge irthe Dnvefenpiying of ntedine Fantdnd ménsgual blogdlost i ¢

hyst er oscopi es..;\w equl [ i t] u [ or adi I.nf usion of a
fluid or ga g%hb‘sﬂréegﬁﬁ.{ig %h&;ﬁgs;ocf&%gﬁﬁﬁxd{eﬁrégrgﬁeeﬁﬁdi%% eﬁ%’\’ﬁe%o,smal lowing true
non- cont ack Poeyfstengdiagytiotystemstopiessdithbliatquiringdonhaueér spbialid. 5.

Conducting forns o terine i maging other than ultrasound, for exanple with
hyst er o- sal Mw%@m? PF%??OHWQ‘(Q%‘Mﬁﬁld?%@PWV%éH%Wm&nd MR

-true non-contact hysteroscopy without instillation of gas or fluid.

5. Conducting forms of uterine imaging other than ultrasound, for example with
ﬂ hystero-salpingograms (HSG), CT (Computed Tomography) scans, and MRI
procedures. For HSG, a mixture of the phase-shifting contrast medium with a X~
ray contrast solution (iodine based or other) would permit the practitioner to avoid
- needing to insufflate the solution, instead allowing deposit of the solution directly

in the uterine cavity.

 Example 5: Use of the invention with organs other than the uterus
The invention would be appropriate for use in examining organs other than the uterus,
for example, in the following situations:
1. As contrast enhancer (positive or negative) for imaging of organs other than the
 uterus and the Fallopian tubes, providing petsistence of the contrast enhancing
properties for the duration of the examination.
2. To provide temporary distension for imaging of normal body cavities, such as

sinuses, or abnormal ones, such as fistulas and or other collections.
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procedures. For HSG a m xture of the phase-shifting contrast nediumw th a
X- ray contrast solution (iodine based or other) woul d peNgidmbdaeoos
practitioner to avoid needing to insufflate the solution, instead all ow ng
deposit ofWOR0MTIUti on directly in the uterine cavityPCERRGI845: Use of
the invention wth organs other than the uterus The invention would be

appr olpri ate Aaﬁbn?mf?ﬂhanm&iﬂhﬁﬂeﬂigamimbecﬂmwtiehaﬁthmh&smﬁmem, ( for

exanple, in e.follow situatiops: l. As tr enhancer (positive or
negative) f& eﬁ?ﬁﬂ?ﬁéﬂ#g%%%’ Wﬁé?c%ﬁ%?ﬁs’tbﬁgﬂ’@“w&and t he Fall opi an

t ubes, prayiTdiaNew BRlcsESHIEHaRIaR6n Tuklge KRRAI R 2bndRRBRYYRY BavitidQfesst | es for the
duration of the exam nation. 2. To provide tenporary distension for imging
of normal bdd§lagavities, such as sinuses, or abnormal ones, such as
fistulas and or other collections. 21 7 Novenber 2006 WD 03/094710

PCT/ EPO3/ 04534 3. As contrast enhancer for investigating other body

cavi tEﬁ&NgMd:MMbﬂﬂ)g@ﬁBM&ﬂes@?ﬁ_Fi@kfhﬁfeﬂfeﬁiu? of nedi ca: i{r!agi ng, sgch as ClT
scans, , .and. X-rays . To,.al | ow endoscoplc gva i on inside normal or
Sonor mal bR ERPRS s bensaR oot R v iRR e PER R o poss: bl e uses
of t h@edikMeRér exBmpIe thétHediif dafl %6 BdrhiRkbdSAH i9diat & diBer ¥&iBR of R-gPnbi nati ons
with other forns of contrast nedium For exanple, the nmedium can be

conbi fakashpERTs] SEehrcoarhinasion siouklgraidegrolsuged presens it bagy ougfépit s. Such a
conbi Rttied BuchO td uRiAX 'c&'ﬁgpaggg%ﬁﬂ u%?%ﬁ{fg%tgggimgg%)ﬁg?éavﬂfeg?‘“ cavities,

such as the uterine cavit opl dn stension of such

- cavi twitlsout nded lomsintamedsouse whexttrail praaswsoandamgaihg nftsomeflgapordimidr e and

ongoi ng infusion of gas or liquid. Any and all publications and patent
applications nentioned in this specification are indicative of the |evel
of skill qinytah@siBpsiichiiodd ahdpdidi@applibatiofs MBAtoRed Mithis spusERbidRrPertains. Al l
publications and patent applications nmentioned herein are_hereby

i ncoripdicdive af thy levelad slaf of thoge skillad in thaart éocwhigh thisinyentien pertamsd i dual

publ i b BB i.Ccat | : AN WaloIRRYY L pcor por at ed
by r e%}éa(re\ice. fI? che.léea? @ﬁ %g%s\rﬁ%rugl?%gfg; % %{: h%ﬁ@‘ﬂ%\f@%ﬁ%ﬁy%g&%&b%tco be

| i mi tthelsame extept @ibmth odividwipublicaion coapplitdtion tvaa sredifizallly abdscri bed herei n.
Accor.di.ngl .al | expedi ent nodifications readily attainable by one of

or di 8 “%B@W’OW HEDE 96 m t he di scl osure set forth herein, or by

routine Itisto beunderstood that the invention is not to be limited to the exact configuration
as illustrated and described herein. Accordingly, ail expedient modifications readily
attainable by one of ordinary skill in the art from the disclosure set forth herein, or by routine

experimentation therefrom, are deemed to be within the spirit and scope of the invention as
defined by the appended claims. ‘
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experinmentation therefrom are deened to be within the spirit and scope of
the invention as defined by the appended clainms. 22 7 Nongihgher2066 -23
CLAIMS | . An inmge enhancing, phase-shifting nedium suitable {or use in
medi cal i magi ng procedures involving a body or organ cavity, wherein the
medi um .conprises. a polymer, copolymer or colloidal clay and is fornul ated
such that it .(a) is initially a solid3-sem -solid, or gel upon or after
introduction to a body ar organ ;@i&hﬁ@iso t hat the nmedi um does not need
to be continually or frequently i ered during the imging procedure;
and (b) -then liquefies or decreases in viscosity after a period of tinme, so

that it can be easily expelled or remgved fromthe. cavi.ty. 2 A medium
according to dtai m AnURREHERENCBEARREHGS ﬁ}ﬂ&}gg{pﬁuﬂ s\l}géﬁ?lgqr){lsb. rasound
exam Nt b finadinEBAICKRACROER G by dglnloadiiy G iRéth ol | quef i es
or decreases In viscosity In response™to a particular change in

t enper at wempsibestagolymesicopolymer ok cotldidahvlay sut iforyuleted aycbitBalgt t he
precedi ng .cl ai whi ch further, canpt.i,ses contrast, . : medi um
according to &Mai msiniGbad dt??@u%hflr%{sﬁe?%% r“ﬁ%&%}?‘g’gg&“ﬁ’g‘ﬁéﬁ ve -
contrast b@%\lﬂaf@%aﬁ Bhvity0 so thatd imbdias doeshdebdtochendamtidyalipver ei n t he

ent

contrast a rovi des ositive contrast enhancenent. 7. A nedium
accor di nfreqeendinadoriniststed dusingthe sengieg piossde\#fich further conprises one

el & S AL e RS AR s P Tt SOs 0 et T
or. a l"&'dfb&@é)éﬂﬂ? eRPERI. or PemdvoAEEn thetd ding to any one of the preceding
claims which is "formul ated such that it |iquefies, ol decreases,in
viscosity in &ti meh pfedfunpascarsing torclyig 1 wihich if spigdble 1 USANAETRh accor di ng
to any-ong O uid &Rhigsfdsng ¢l al ms which
- 3 A medium according to claim 1 or claim 2 which liquefies or '
. decreases in viscosity in response to a particular change in temperature of the
medium. ' o
_ oa A mediom according to any one of the preceding claims which. further
comprises a contrast aget. o '
5. A medlum according to claim 4, wherein the contrast agent provides
negative contrast enhancement.
6.  Amedium according to claim 4, wherein the contrast agent provides
posifive contrast enhancement.
7. A meditm according to any otie of the preced@ng claims which
" fuither cotmprises ofie or mote adjuvants or treating agents.
' 8. A medium according to claim 7, wherein the adjuyants or treatitig
ﬁgents include an anti- infective agent or a Tadio opaque agent.
9. | A medium according to any one of the preceding claims which is
formiulated such that it liquefies or decreases in viscosity in a titne of fromr about 7 to
20 minutes. '
| 10. A medium ax:cordﬁl_g to any one of the preceding claims which
- _liqﬁeﬁes or decreases in viscosity upon reaching body temperature,
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| i quefies or decreases in viscosity upon reaching body tenperature, 23 7
Novermber 2006 -24 11. A nmedium according to claim1l whigRoliEMebh&s or
decreases in viscosity as a result of a change in pH 12. A nmedium
according to claim1 which Iiquefies or decreases in viscosity as a result
of shear or. pressure. 13. A nmedium according to any one of the preceding
clains, wherein the, polyner is one or'nore of carboner, nethylcellulose,
gel atin, agar, pectin; starch, high nmolecular weight polyethylene glycol,
or pol oxamer. 14. - ‘A medi um according to any one of the preceding clains,
wherein the colloidal clay.conprises bentonite or tragacanth. 15. Use, in
t he manufacture of a conposition for-2dse in a nedical inmaging procedure

i nvol ving a bqdy or, or cavi i of;..an, | . %j edi:um whi ch
‘conprises a gglynébf'fm’g%%bi‘%?}rér%séx%%o%o %F@g&q@%@ andﬁlglé %r‘irirul ated such
that it: visapsityssiamesdleddachangempd.upon or after introduction to the body or

organ .cavity so that ,fthe nedjum dqQes pot need to be continually or
frequently .adﬁizni stefiggium %?Hrd(“l’ﬁ o Ham Pi‘”ﬁfﬂf@felf%'gﬁﬁgrmd%ﬂeétﬁ?ég in viscosity

af t er pasiegatyals axefili of shedr dripp@sweo conduct the procedure, and is expelled

or easily re ed fromthe cavjty 16: Use .of a polymer r or

col | oi dal cl gggi n ﬁj@eﬂw%{dlaq%todpyogﬁo FP&@’éméﬁW&ﬁirﬁ’BW& ﬁég‘%{ﬁ%’%ﬂ?or use in

a ‘medi C-aboiyffﬁgisg&ew:%s@ﬁurea:bmei, victfyleclubmeysetitinpaga peactivj dtyreht he medi um
ated suc

being fo at it: (a) .. s initially viscous upon or after
introduc%‘-}%ﬁn‘?lsc‘{l%wﬂg oﬁgzeﬂgfl%_ély%,\ﬁrt}gp @3 hat t he nedi um does not need
to be continughly of mt:&iﬁfﬂ%%ﬁmug%%pioﬁb%rﬁfé:p:eowﬁkg(omim@,mmbmuef i es or

decreases in_viscosity, a r ass%[%g of .sufficient time to conduct the

. te

pr ocedur E0llcdy Gi‘?é’cé’%}i’élsﬁe'?}""é‘?‘g@égi _ a‘ia@ﬂbved_ fromthe cavity. 17. Use _
according to ghai Mg i@l BanBGLR! oF & dfugbRflion Tor use ¥ b nfiic imaglgr eases in
viscosity in respons€ to a particular change in tenperature of the nedium
18. Use pmceduts inyoldng hibdy asorgan ¢:6/itywhEansinage kehapstheuredigelicks or

" ‘comprises a polymer, copolymer or colloidal clay and is formulated such that it:

" (a) isinitially viscous upon or after introduction to the body or organ
- cavity so that the medium does not need to be continnally or frequently administered;
and

(b)  then liquefies or decreases iﬁ viscosity after passage of sufficient time
:to éonduct the procedure, and is expelled or easily removed from the cavity.
| 16.  Use of a polymer, copolymer or colloidal clay in the manufacture of
an image enhancing medium for use in & medical imaging procedure involving a
body or organ cavity, the medium being formulated such that it: _
(a) . is initially viscous upon or after imtroduction to the body or organ
-, cavity so that the medium does not need to be continually or frequently administered,
and _
(b)  then liquefies or decreases in viscosity after passage of sufficient time
. to conduct the procedurs, and is expelled or easily removed from the cavity.
17.  Use according to claim 15 or 16, wherein the medium liquefies or
. decreases in viscosity in response to a ps{rticular change in temperature of the
" medium, '
| . 18.  Use according to claim 15 or 16, wherein the medium liquefies or
decreases in viscosity upon reééhing body temperéture. '
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decreases in viscosity upon reaching body tenperature. 24 7 Novenber 2006
-25 19. Use according to claim15 or 16, wherein the nedi NgV&aEd P66
conprises a contrast agent. 20. Use according to claim19, wherein the
contrast agent provides negative contrast enhancenent. 21. Use according
to claim19, wherein the contrast agent provides positive contrast
enhancenent. 22. Use according to cl:aim 15 or 16, wherein the nmedi um
further - conprises one or nore adjuvants or treating agents. 23. Use
according to claim22, wherein the adjuvants or treating agents include an
anti-infective.agent or a radi o-opaque agent. 24. Use according to claim15
or 16, wherein the nediumis formul atgg such that it liquefies or _
decreases in viscosity in-a tinme of fromabout 7 to 20 m nutes. 25, Use

according to cl@i m Use aécotding Whekih 15 bh s, kil b@lireSrt@éy decreases in

Vi scosity f change of pH 26. Use according to claim15 or
16, Mere?ﬁgrﬁggge%%ﬁ?ﬁg%ﬁefies or decreases in viscosity as a result of

shear. or pres3lre. UgFacddsdingorelaich 09 vilteréih dhevokhbrastragds, providesi n t he

pol yner . cRipRfiiSEmtABtenhaficdiine Of a carboner, nethyl cel lul ose, gelatin,
agar, pectin, starch, high nolecular weight-polyethylene glycol or

pol oxaner. 28.2luse Alssarentdwerte claimilfh wherein the conirrst agent PIR¥IdEs| | oi dal - cl ay
corrpri-sespo\ﬁﬁﬁ;gtcg%%lﬁg%ﬁ%n%{?@gﬁfanth. 29. Use according to any one, of clains

15 to 28 er.ern ~imaging procedure is a vaginal ultrasound
exam nation. .20. Alpsawesiing torclyimotiuari It wherdintigeneliimarfaithg nedi um whi ch

is suitahle for use in medi cal i magi ng procedure involving a body or
organ ca%@’ng%do&évﬁ{i%We%g}}gﬂéggugé%% et copol ymer or colloidal clay,
the prlo?:ess_ c¥pr i siisrpaccosting toafdimgz2, M&e@ﬁﬂmrmmﬁhts;omaa@aﬁng ageals i s
Initiall Qf%]‘ . LT | to the body or organ

cavi ty-s%)in%{h%% : éyﬂngéhtﬁ;%ag%g?iﬁé%ﬁlélg'g%ﬁ{coa%glét'conti nual ly or frequently

adm ni stered; 24.  Use according to claim 15 or 16, wherein the medium is formulated

such that it liguefies or decreases in viscosity in a time of from about 7 to 20 minutes.
25, Use according to claim 15 or 16, wherein the medium liquefies or
décreiaécs in viscosity as a result of a change of pH.

26, Use according to claim 15 or 16, wherein the medium liquefies or
decreases in viscosity s a result of shear. or pressure.

27 ‘Use according to claim 15 or 16, wherein the polymer comptises one
ot more of a carbomer, methyleellulose, gelatin, agar, pectin, starch, high molecular
wzight§ polyétﬁylenc glycol or poloxamer.

-28.  Use according to ¢laim 15 or 16, wherein the colloidal clay comprises
bentonite or tragacanth. '

29, Use according to-any one of claims 15 to 28, wherein the medica)
imaging procedure is a vaginal ultrasound examination.

-30. A process for producing an image enhancing medium which is
suitable for use in a medical imaging procedute involving a body or organ cavity and
which-comprises a polymer, copolymer or colloidal clay, the process coniprising
formulating the medium such that it: |

(a) . isinitially viscous upon or after introduction to the body or organ

cavity:so that.the modium does fiot need to be continually or frequently administered;
and ' ' ' | '
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and 25 7 Novenber 2006 -26 (b) then liquefies or decreases in viscosity
after passage of sufficient tine to conduct the procedur Rovanskraoexpel | ed
or easily renoved fromthe cavity. 26

-26-
(b). then liquefies or decreases in viscosity after passage of sufficient time

to conduct the procedure, and is expelled or easily removed from the cavity.
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