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PCT/ CN2005/ 001392  PARTI CLE ENHANCENMENT AGENT FER HI-GH, 01302

THERECF 5 FI ELD OF THE PRESENT | NVENTI ON The present
invention is related to the fields of nmedicine and
medi cal treatnment, specifically to the field of
ultrasound treatnent, and nore particularly to a

per oL o FRRRSTE b et T ABERTPOIR st
B ENAY OGS EIP TR ASOUSPRYRERSHINT AND

Hi gh-intensity focuseq;SEtTHEREOKH FU) as a new
technique to 15 treat tunors and ot her di seases has

al ready been recognized in clinical applications.
H FU enpl oys focused ultrasound, which provides

JORLBUAESTHE BIRESEDNISINYENTIONund energy at the
255 Sl SRS By 4 A
an f. I

a%%@“f?ﬁﬂ? PEMLEE, LA Ry b WBCHER! RSN Euif WG pept. and
ﬁSFQ eﬁ%a ‘é?llyﬁ’éd qn zéﬂtfﬁlésérﬁl%n@@ﬁeﬁ?ta%%h@%§ HItUYReatment,

ermn t rate acousti c energy was attenuated

exRiRhedhh alrcYeds tah@ustﬁanamrggﬂ depsliisibanae thocraegstedocation
during wultrasound transm ssion within the body

((Baogg RIIELLteataent, Ghd nesehaaBoflour nal of U trasound
in Medicine, 2002, 18(8):565-568). In addition, the
energy during ultrasound transm ssion in soft tissues
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rapeutics, Science and PCT/ CN2005/ 001392

clinical applications. HIFU employs focused ultrasound, which
provides continuous, high-intensity ultrasound energy at the focus,
resulting in instantaneous thermal effects (65-1007C), cavitation
effects, mechanical effects and sonochemical effects, to selectively
cause coagulative necrosis at the focus, and prevent tumors from
proliferation, invasion and metastasis.

[t was demonstrated that the acoustic energy was attenuated
exponentially as the transmission distance increased during
ultrasound transmission within the body (Baogqin Liu et al., Chinese
Journal of Ultrasound in Medicine, 2002, 18(8):565-568). In addition,
the energy during ultrasound transmission in soft tissues was
attenuated due to tissue absorption, scattering, refraction, diffraction
and the like, among which the tissue absorption and scattering are
mainly responsible for the energy loss {Ruo Feng and Zhibiao Wang

as editors in chief, Practical Ultrasound Therapeutics, Science and
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to treat deep-seated and |arge-sized tunors, the
acoust i c energy transmtted to the target vvoul d be

dechoaleedndaleitent upiHRtotf o Gungr oFbAgBE: ddd0Rd )
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g}%&i sided! ﬂﬁﬁ%?ée@'hé” Qfelc teqler ' &Y sﬁn'i‘ﬁe% ?d%ﬁ%“b%}l‘get

iency, the’normal tissue a e pat hway of

Wéﬁl@s%@drelgti{/é@nsmvﬁSI oMM liuss, m’@lﬁ@a!plelﬁﬂby dffichendur wedld
in a high-intensity ul trasound environnent. In

adir¢dsenandtreptmsanttj mahenuthbéeHplbngehniugut itlse acoustic
clinically applied to a hepatic tunor that is bl ocked
iPpet e aftepygatipng he pat hway of the ul trasound

trans{i ssi on, removed.in o

b | 15.
Lol ek AU U0 by Be Ft R ie oY DB (et heTapéttic

I ' ) .
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the patiénts and doctors. The above probl ens have

di&advidpioagegushyrd i fikeed thebesadwrhetthén 20 KighUintensity
treatment as a technique for clinical practice.
THemedond envirenmethni cal probl ems W|th respect to

|ncreas the energy depgsition at et Iocatl on,

ef f eddli w? yiofy et PR e W g@é‘p }sf‘eéﬂéwt@ PYIUG thaedinically
e s rroundln nor ti i n..the ous

PR eraiecBiRR, BB ARkt RO g T PP Bty

e t ol
3% %%%ﬁéﬁmén‘??%mkﬁm&%ébﬁé Gt B ERE ihbrder
QBi B ¥R E}fe therdyf Ql%%@%ltidk\/%@tth@ntalagett Podutt, d¢hdten the
particle enhancement agent for H FU treat nent’, which
cegntardmancentehe aadoushipcov80 drergyutiepadifeiton afthus the
target tissue durln% H FU treatnent. 2 ) .
noninvasiveness of HIFU treatment cannot be ensured, which is
undesirable for the patients and doctors.

The above problems have disadvantageously limited the use of the
HIFU treatment as a technique for clinical practice. Therefore, the
technical problems with respect to increasing the energy deposition at
target location, effectively treating the deep-seated tumors without
damaging the surrounding normal tissue in the acoustic pathway, and

treating a hepatic tumor that is blocked by the ribs without removal of

the ribs, need to be solved urgently.

SUMMARY OF THE INVENTION
One objective of the present invention is to provide a particle
enhancement agent for HIFU treatment, which can enhance the acoustic

energy deposition at target tissue during HIFU treatment.
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PCT/ CN2005/ 001392 Anot her obj ective of the preseptn005/001392

FMIVENtT O 15 O provide a metnod for _enhanci ng
acoustic energy deposition at the target |ocation
during H FU treatnment using the particle enhancenent

AT A HEhebisRae S SSTE R S BE G bk { P P8 14 a Method

. ; ‘ . ¢ y
PO S Sal s YooY RO TP et R during
Ay MedatmleRt OUYRTg  heAChAeNGe t BEhARQULePb] £tV Esr HIFU
i n one enbodi nent, the present invention provides a

padatineIne cdnthanges@itting@ganionf or HIFU 10 treatnent. The
enhancenment agent of the present invention is a
substfaruetheh atbj eetiv @ Wi athiceptasenbivuittian ehée gyovide use of a

absarption at target locatio be treated with H FU
FPEREIG + NGRSty AN ?fté?ramk:gljoéﬁe@é‘l“e%o@, enhancg  the

t t hat b t d th ti
3&@“?@?"”&%&%8@&{@0& éé?e?gg’qe 5i gn;eogcg ta?ggfogisslsﬁe
(tumh ARENBNALIMERE dlcSabR)e bBiRAIveNR YRl WILATindR, the
tissue during Utreatnent. I'n the present

IPEH QRvedtien t yRAS IO & UPSitRNEeeniEREndnteRRaAE NI [FU
agents for HHFU treatnent are not particularly

Itredttrecht. afheoevghascdihensubgtranads the eprégnd invention is a
enmul si ons and can change the acoustic environnent of
tshdstadicgethati saneenhanrptbemrw@uskisr apaipy @bsetisen cat target

R ICR R SO e

t bst ' ' ' [ . of R

PRhorS o MR PEE b T B8NS el JQREiCencrey
gubiald ?ﬁs%_e%s?’&ﬂss()?fa ﬁxr%éﬂﬂ%s@é (ﬁx‘i’ﬁ&ahnﬁirfog&l@umor tissue)

nergy e ciency factor (EEF) can be used
geanthfty vbhanaceoushié aigner giridy HeéBUedrdaemeausén the present

I'esions of a target tissue per unit volune of the
tingsnBon, BEFtYespyiesdrtadcdsyusdtbaegphassinentEagents for HIFU
=17P(unit: J/mmB), and. V refers to the acoustic o
direatgieasaawtiiteigubaly dinuad. oy leng ambhe spbsiggcapare lipid
tissue per ynit volume of the tissue, vvhereifn r)( ) .
rE‘é}Fl%tJSéO %apHecan change the acoustic envitonment of the target tissue
and promote therapeutic acoustic energy absorption and deposition at
the target tissue.

As used herein, the term “lesion” refers to the substantial change
in the physiological state of a tumor or normal tissue, generally refers
to the coagulative necrosis of a tumor or normal tissue. Energy
efficiency factor (EEF) can be used to quantify the acoustic energy
needed to cause lesions of a target tissue per unit volume of the tissue.
EEF is presented by the expression EEF=?7P% (unit: J/mm®), and
refers to the acoustic energy needed to cause lesions of a tumor or
normal tissue per unit volume of the tissue, wherein, n refers to the
focusing coefficient of a HIFU transducer, which reflects the ultrasound

energy focusing capacity of the transducer, here 1=0.7; P refers to the
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focusing coefficient of a H FU transducer, wWhi Cher/on2005/001392
asoun rgy 1 ocusifig capaci 0

the transducer, here g=0.7; P refers to the 3

PCT/ CN2005/ 001392 total acoustic power of a H FU

Ioelctra ey heier E SSHEFD rre ity VbRt gp R total
159' deféfﬁg lt?@it H][:}H: p'”ﬁ% nd A/ SH @I%Y?%e th@agfolume of

I'eat ecreases e target I Ssue a

IHiSmLiﬁuﬁtéa ratioos Gtﬁnfmﬂh‘?n}%u'A affRtdiedtiig HeQdy@dccreases
t he enhancenent agent for H'FU treatnent according to

the EPF asfetite targentisene aTter enhanciensnitiagantmbor stltkble to
treatnment greatly decreases the EEF of the target

thieswsasl a8 ttgﬁ qnhengament sgeat ifon HIAS dreatmant aqeeeding to the
ratio between the EEF of the target tissue neasured
Wé?ﬁ@ WINENHAR ni stration 10 of the enhancement agent

eas P EqaRaRs ket Bard Pt PR MO Bk AR Rases the
tof( Eﬁ@tﬁf-%s@ﬁ@%&”ﬁgt Adﬂm'u%tﬁ?lro% t/-’@?% tesult, the ratio

era more preferably over

_B%@w@@ﬁﬁthe|EEIFt0fCthetthﬁgdt6tiSSQlel BeAOlredatid foee!tlag |a}zimm;strat10n
limted and a higher ratio is preferred. 15

Sfedid ienabhyemehe myenangereREFagen) dmat the FEERT odt thentarget
of the present _invention conprises a discontinuous

piage enpiicdedften the ééﬁém%mm @ldbeemypngement agent (i.c.
rane-for mat er nd_a con I nuous phas

i Beroeeon hteBass didnul FRECHOL QRO RUHE. ghadad more

- . d . . .

AP B £o0RS ) RS e e

faranné %éh&matg{gf}?geq@llr)édo 5-5m and nore preferably

t he anobunt of the nenbrane-formng material in
the @/ﬁmﬁlﬁemﬂyt thgenthdrgethentl @Qgal fopriéi€Uableptment of the
5-50g9/L and nore preferably 5-20g/L; the core is
quepeiised cotica Compiides hatlisdoasimous prderguonarised of a core

i qui d-gas_phase transition at 38-100 and t he_ anount
@rnczssvi%ée%%arm@mhranm fRrimag éﬁﬁ%ﬁﬁ@g aggfeMinyQus phase

%@nggzg’ Lt " ShSLAR! YoedtOnd OPHE LisB0SHARGSs PHBSE @bl iformiy
dispersed in the continuous phase and the particle size of the
discontinuous phase ranges from 0.1-8um, preferably 0.5-5um and more
preferably 2.5-5um; the amount of the membrane-forming material in
the enhancement agent is 0.1-100g/L, preferably 5-30g/L. and more
preferably 5-20g/L; the core is comprised of a liquid that does not
undergo a liquid-gas phase transition at 38-100°C, and the amount of
the core material in the enhancement agent is 5-200g/L, preferably
10-100g/L, and more preferably 20-80g/L.

In the above embodiment of the present invention, the
membrane-forming material includes: lipids, such as
3-sn-phosphatidylcholine,
1,2-dipalmitoyl-sn-glycero-3-phosphatidylglycerol sodium salt,
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I n the above enbodi ment of the present inventi ofyrdd¥8osi001392

nmerbrane-form g material _inctudesT 11 pi d5, sucth—as
3- sn- phosphati dyl chol i ne, 30
1, 2-di pal mtoyl -sn-gl ycer o- 3- phosphat i dyl gl ycero

Lo died By 2di oy argS s BB A chot e, sodium

i E . - di 1t Qylr- I 0- 3- phosphat i dat e,
i?g.dé?%%%&?ﬁ?ﬁ@%g%oy?eﬂr’%‘?ﬁﬂ%ﬁ%@gﬁati dyl chol i ne,
hosRpainhd¥VESAL NG c el 3hyrs qamnahaeholi hosphatidylseri
gﬁoidgﬁati dy}/serigr;lg,C chol esterol, }gndoérll'?/’colq poisél)e;‘?1 : g serihe
sadchgidrdgsnatedc I pldisphatitigiseekanplcbol@iterdseand glycolipide;
fructose, sucrose, starch and the degradation
prochacidest heebufingpriot eixasmpleugiuegseal iuaiase, sucrose, starch
gl obulin, fibripogen, fibrin, hepogl obi.n, and, the )
dagr daat dsaraadiitt Rrodety) ﬂrﬁreaggt@w@nénoﬁwcﬁe 3s; Kdbumin,

by et o PR Ry AR oalpLfh “BRT PGPl P aucts
%qfi ant tiated h @iy acid, such as soybean oil and
pe Hig glls(?( and[?l odi zed’

_ oil. The core material is
prefepably Mdve s@heetipdehf obT s@berBs@it! imnshtiod 288 core
oil. The nmenbrane-form ng material of the particle

endtenaénintd udgentatet psatdriled rfattymantd, acosatdiatgdt fattheacid,
present invention is preferably a 15 bioconpatible

andhda@gafamneoi@iamamwquil,smi@@zad|qibi’lah,nep§ge¢1mat§fial is
th t i njected int [ ly,
tmgfégﬁﬁ?é e hesTb Mo aonpea ol edradPe ¥hoot ni v

t ' b i
ot B AR TR e D S pall 8RRl hS agen
ggl» 'mFUT@saﬁﬁﬂsteac@oﬂa%g 8 m%np%g%%mﬁbeﬁasﬂti_scmf@pdbly a

posited 1n the tissues 20 of the human body in a

bt @npatibi® andi Gsich i gdlet bio ed@nigil hgudhes aclopist, isach that the
envi ronnent of the target tissue. Thus, the ultrasound
anbanptinent agepaciany bofingéetetli sgavearausheg transported through
significantly enhanced, the acoustic¢ ener

dbpdyperosireilating ﬁ@p@éblytiag%éh%mwow%eér%iﬁ#émby the
GRS R ek, pR0% Vi ehidle Yl i BRIdNEd fihetial cells.
Therefore, a mass of enhancement agent can be deposited in the tissues
of the human body in a certain time, significantly changing the acoustic
environment of the target tissue. Thus, the ultrasound absorption
capacity of the tissue can be significantly enhanced, the acoustic energy
deposition at the target tissue during HIFU treatment can be increased,
and eventually the ability of clinical HIFU treatment to ablate tumor
cells can be improved greatly.

In the above embodiment of the present invention, the aqueous
medium is distilled water, physiological saline or glucose solution. The
concentration of the glucose solution can be up to 50% (w/v). However,
the glucose solution cannot be used as the aqueous medium for the

particle enhancement agent for HIFU treatment in diabetic patients.
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25 cells can be inproved greatly. In the above perenzoosiooison

mediumis distilled water, physiological saline or
gl ucose solution. The concentration of the glucose

sol ution can . be up to 50% (w v). . However the gl ucose
sol uth Beh @ahkbbs¢fe agdba %{og'etlﬁézeétﬁle\gﬁ% SREANGAMEBE agRat may

R LT T Lo B MBI o s
USRGisf%et BE &H?%r@?gﬁd(ﬁl mohBe g.‘?;?%%ﬂd %9?&%1 g?é’thylene

contal nTan enurs he enu er s typica

eV est egbdd-am, 3, FhayPaciorRsicst] Rdelyleidyiignst aliyCol  s-fatty
nono-C 6. 18-fatty acid esters, diethylene glycol
nmoib-B31&38-ttathyleaci dlestlenmnodCet hyfaie aiidcosters, sorbitan
di - C16. 18-fatty 5 acid esters, triethylene glycol

fotip- ausl xstentSpaacitipesteanglsildeishi palysorbatey (Amegn type)
ester fgSpan t

%éfi @l sF lgfalgﬁ%gf;glﬁgﬁenﬁ%@gﬁfa te-%a(s-fl:- egmulsiﬁers,

nonol au - bas 1 fie : 0 . )
TR Ba S SR 5P BRBL S I ERBar gy chotine
gl&‘?%?},%mﬁ@%&ﬂ a%iddth@ ke Nehd ikBoudD@raRUNIfiek in the
mul sifi’er in the 10 enhancement agent is 5-150g/L. In
2edbhtORent Nzeenhandenehd/Iagbntadditiynal the enld@doment agent
stabilizing agent, such as carboxymnethyl cel | ul ose
soaly wiv¢ QMDiNa) a2 smbboxingeapyhicefuall esecgbragsiaihylcellulose
car boxyet hyl cel | ul ose sodi um carbox ethﬁgcellulose )
sedaEsi um (M bBoNapr opyl @érqug@tfyﬁe@f& ose potassium,

R e I e T R

SARROEAIEY 9Rbe Al SRSl o, porassium,

Y n ObnHheh I NGET TRe CARbAANSY iR TMIC-BRhADARITBEY in the

3

agent is 5-100g/L. In a nore preferred enbodi nent, in
@hdlahcémenncagageid M0 st ldy/Li tyyref@@bdy 0106-6rdwhc earehtmore
agent, the enhancenent agent is adjusted to pH )
prof@abdly dhéf@dghly The-agnsunt wér fenidyeerinr ganfipened in the
aci ds or bases may, be ed to adjust the pH val ue of

B ABRARSEEABARL b*g%hlt{).OgL}i-

In a more preferred embodiment, in order to increase the stability
of the enhancement agent, the enhancement agent is adjusted to pH
7.0-9.0, preferably 7.5-8.5. Inorganic or organic actds or bases may be
used to adjust the pH value of the enhancement agent.

Additionally, in order to make the particle enhancement agent for
HIFU treatment according to the present invention target a specific
tumor tissue or focus, substances having specific affinity to the tumor
tissue or the focus, such as a tumor-specific antibody, may be added to
the enhancement agent.

In another embodiment, the present invention provides a method
for preparing the particle enhancement agent for HIFU treatment. The

method comprises:
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Additionally, in order to make the particle POT/CN2005/001392

present invention target a specific 25 tunor tissue
or focus, substances having specific affinity to t he
tunor_tissue or the faqcus, suc ﬁyrunnr speci

ant| Ebhyelwgbén%da@angoa n%fHB %‘ﬁf‘ am a core
t
TUBERE FSHER I 19400 e DB s
ﬁ%ﬁfi Aok q% 355 oy PIEphadk; et hog Compr SeS

(2Neddr; 1’6‘9qﬁ@bﬁ§ ingédiandt@ (8O el pﬂ@deeFre}Jalé@ in step (1)
obtaln 0. 1- 100g/ L nenbrane-form ng materi a

51p21QD@/plredﬁenaumm eolaie, aodfsdirmnantte miphasdp fozin a coarse
addi ng an aqueous nediumto the oil phase prepared in
S{a); 5 up to a predeterm ned volune, and stirring
xture t .forgila coarse

th _
el S FyE G 1 B0 aRee SRS UM BIGhansa o siteysteR) (2) by

Boie BT R ol .5 BOUS] 105080k ot P PalS ko Prminutes.
of the tH@rIﬁ Ligbg @?BﬁggﬁfﬁMH aoeRd RBHECI%OerHa'ﬁIe'ement agent for

t r eat ment the pre I nventio Is preferabl e

ity th%atlﬂembf(ﬁh@hé opréseat Matventialn, aitd i$ hereferable that the
material are fully dissolved by heat | n(l; to formthe
onémphase fommingemstepal and thadore nmatenal arpiotlgrdibi@ved by

that. a stabilizing agent nmay be added to, the m xture
bersing tqqémwhﬁrcah@ @ﬁpnéen%tﬁar(qg Adith 1t emoss dreferable

terial ssol v

TheCra g o8 Fring ebabhs miadn conareRes & MhanpnalEnbéfBre the
lﬂgl‘?l%'i éu?ep fbein dgtulﬂe?tgrg' [T ARE etk Q@ ARIRRH 4 full y . di d1sso ved.

i NCreasi ng eposition at the target |oca

dHd Q@ué(ﬂ% 1H|eﬁi-{uhr1‘haét€ﬁr(t2) m¥e68idin atnh@mmisilﬂ@ﬂ

conprises adm ni stering an effective dosage of the

par t ITtleepenbanoermenionage fitrtiodr directpdemeatmethoentdromereasing
intravenously via 20 continuous and rapid |V
iomstgy | dedasition dolthe taipectlpestion dupagi et TAH1H- aptment,

wherein, the method comprises administering an effective dosage of the
particle enhancement agent of the present invention intravenously via
continuous and rapid [V instillation or bolus injection to a patient at 0-24h
before applying HIFU treatment to a patient. The effective dosage
mentioned above varies with the type of tumor, weight of patient, location
of tumor, volume of tumor and the like. However, a doctor or a pharmacist
can easily determine the suitable dosage for different patients. For
example, the dosage can be selected from the range of 0.01-3ml/kg,

preferably 0.01-2.5ml/kg.

DETAILED DESCRIPTION OF THE INVENTION
Example |

The following materials were mixed: 4g iodized oil for injection
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of tunor, weight of patient, location of tunor,
vol une of tunor and the |ike. However, a doctor or a

Pherhinedr wa shoneed CRomioy" BeagbrEt dige BSag et anik
O R el RS ARy B P PR ER R

oot . e : : :
EABASy Lol 13PSe L 10 TR BulEnSyTL S Stinghai
(mushaseleigam Shanghey), Chadrithdd nReagentw Gordissylyed and

0.6g yolk lecithin for injection (purchased from
$hangtain GHephasal afendentingGonpany) Dastallad 2Bafcylopadainmg

for injection (purchased from Shanghai_ ., Chem cal
F]Eeo/ag@ﬁljfv)ogné%n‘?l}l}ﬂ%ﬁ’&ft m‘él'cﬂ%ﬁ&%r O igMmes drBpanny was

B el A% % R P, B Pt
(53, STRUSAIRR DA oy RES 11 AR RRE ot vos

%&h@é&‘ 1At F OHAANEMbS Whs JRAIEASI $§ DM SO withiaChower
S poured into a boiling tube, was enulsified b

AT AV for Iintihudep ey rdsilifig3b0WHwly @nnisifieesodibed oil
resulting uniformy enulsified iodized oil was,

srar tardeced hhswgh floswinggsterenmt dil0100dor gl zoinutes. The

m nuytes.. Th final oduct had a pH of 7.5-8.5, .
Tl oyt Biag %Pﬁmﬁég%ﬁ,: i9din ehbtensiof I eipbsparticle
t han d nmot i ¢ ,pr.esst

gl ossahEp TR, ARSI §ril e STl o
according to the sanme nmethod and procedures descri bed
in Exanple 1 except that the iodized oil for

inia%@ﬁleQ twas replaced with soybean oil for injection

as the core material, and the yolk lecithin for

i nj edhiaonpheas? rtepht awerk wirtpategdchtdindi2g tastheheame method
menbrane-form ng material. The particle enhancepent .
ageinprocedures described in Example 1 except that the iodized oil for
injection was replaced with soybean oil for injection as the core
material, and the yolk lecithin for injection was replaced with lecithin
as the membrane-forming material. The particle enhancement agent
for HIFU treatment of the present invention was obtained according
to the formulation set forth below in Table 1. The enhancement
agents were obtained as white emulsion liquids, which can be
administered to animals and human beings via intravenous injection.

The parameters of the products were also shown in Table I.
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obtarmedaccordi-ng
in Table 1. The enhancenent
white erul sion |iquids,

to tthe formutatTomn set

fort

N bet ow

agents were obtained as

whi ch can be

adm ni ste

red to

ani mal s and human beings via intravenous injection.
25 The paraneters of the products were al so shown in
Exanpl e Exanpl e

Tabl e 1. 8 PCT/ CN2005/ 001392

ab?éak?l e |

Fyanml e .23 4 Concentratio Qn\/h\an ei-l—fo
i nj ection in the enhancement 0% 3 f’@ Jog@( (Y Mhnl
Amount of Soybean oil for 1008 260 a{%ﬁﬁ tlona ple
Amount of Lecithin for injection?2l2g ]Zg 12g Amount4
of <&ycerim for Tnjection 22022916, 19— Fi nal Vol ume
aCharceéteonf of SAPEEM ofl0@@n] 1000m |i nj ecti on| added
pH (c.a.) 8 8 8 Particle size ofgthe di sconti nuous
0. 1132¢ﬁt10$m®h%32hﬁn<|‘zﬂm§@t05rmt i18%pr egsurdd’enosnt kg%
H20) 300 350 3 0, 4.6 8.4 12/6 Energy M (kcal
(1100) (20t g’d‘ﬁﬂb\ The anihml testslare presented
belo eff? s of |the 5 enhancenent; agent
for “? g\g{%&ﬁa Mot ?ﬁle pr 2se%0énvent imgi n 100g
injection
Amount of Lecithin for injection 12¢g 12¢g 12¢g
Amount of Glycerin for injection 22¢g 22g 16.7g
Final volume after Water for
1000ml 1000ml 1000ml
injection added
pH (c.a.) 8 8 8
Particle size of the discontinuous
0.1-2pm 1-5pm 0.5-2um
phase
Osmotic pressure (mosm/kg H,0) 300 350 310
4.6 8.4 12.6
Energy MIJ (kcal)
(1100) (2000) (3000}

The animal tests are presented below to show the effects of the
enhancement agent for HIFU treatment of the present invention in
combination with use of HIFU Tumor Therapeutic Devices.

Animal test | Combined use of the particle enhancement agent for HIFU
treatment as prepared in Example 3 and HIFU Therapeutic System
Model-JC

Fifty New Zealand white rabbits (about 3 months old) with no
limitation on sex, which were provided by the Laboratory Animals
Center of Chongging University of Medical Sciences, were equally

divided into Group A and Group B. The rabbits in Group A and
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conmbi nation with use of H FU Tunor Therapeuti C por/on2005/001392

Devices.—Animal— test I Comnbined US&e 0of the particlé
enhancenent agent for HIFU treatnment as prepared in
Exanpl e 3 and HI FU Therapeutic System Model -JC 10

Fift Z d it bi t 3 h d
Garetnds MEIERET arrbrt Qe R h At o dided Thy PH)
Cg’c@ll{v%ré% Animals Center of Chongqi ng University of

i

Ica ences, were equally divided into Goup A

and @LRUN&y ThalddPbivhitel RalkHidyPwRr@nghadlthetized through
PCT/ CN2005/ 001392 G oup B weighed 2.22 + 0.21 kg and

2u24muBclBley {RectiGn 05 astenabpeoct ithel yiredtneeevbed of a
Zeal and white rabbits were anaesthetized through
iFhighaimieesitar Hatjusedi daltrassmehed umon hEherapgubisnt Sgeem

%&%%i@?k%ﬂgi;é‘étg?ﬁwéfﬁ&éfﬁ%g ALy R hnatnsy, Co.
T 0. } .

U ) FERPIHAMI Surb il  ubRSRu S Foused
lﬂbl*tfa%%ﬁgﬁdﬁH{H%rTgE‘ﬁigéB%]@ 'sgs@/ﬁtmumel rsI&mPosed of an
conposed of an adjustabl e power generator, a B-node

W5 i AEBMNG o WA detiel MBS ¥ SB &b dd Qi iarabbendneehitering system,
transducer, a mechanical notion control system a

tar eatrapetitedrarsndcan acosstlianicduphongndeviizel SHsgem, a

t herapeutic transducer of the %st em wth wor ki ng .
frresquendybed, mwdz an dicanstier cORPIBANAEY Efd The atherapcutic

N T
3 o : [ ,
SR SRR ot

%%g%ﬁﬂ%-de BsERRPIthr M iVIEaSo NE EBn RIR -FCRN MeskbdhalnNSppm,
B- node scanne

r of the H FU Therapeutic system Two

Sanceodticeha @dchintarival ofof 3at2 Hedsimidcmd deliexpasuaeerage

depth of 2.0cm were msasurzed. For each rabbit of G oup

2@oAstichatdnsfity of 8800W/che€. rabbit |iver (the

et /Trgedgal,bebi!f ?i?/%%s \\/;x%sre pre-scanned by the B-mode scanner of the
HIFU therapeutic system. Two slices with an interval of at least 2cm
at exposure depth of 2.0cm were measured. For each rabbit of Group
A, the left side of the rabbit liver (the Ileft/middle lobe) was
considered as the control lobe (which was administered with
physiological saline solution), and the right side of the rabbit liver
(the right lobe) was considered as the experimental lobe (which was
administered with the enhancement agent for HIFU treatment as
prepared in Example 3, and also called the enhancement agent side).
The control lobe and experimental lobe were reversely positioned in
Group B. The exposure depth of HIFU treatment (i.e., the distance
from the skin surface to the focal point) was also 2.0cm. After the

liver slices were chosen, the physiological saline solution was

delivered via rabbit ear border vein at 50-60 drops/min. After 20
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consi dered as the control |obe (which was adni npst@t@ekoo1392

W th ~physiologi cal saline solttion), and the right
side of the rabbit liver (the right |obe) was
consi dered as the experinental |obe (which was

5T e, A ORAPETERLCTO0P B 1 o i o
ttHS ﬁBBﬁnﬁ%@QﬁiﬂﬂgeBé%éi@)exgogm 60Nt ol uhabes ﬁ{gl upulse:

experinental |obe reversely positioned in
BxpbRerevpanulte pleps Rxpbsilld-Uine eahgwnt | dih, ecanding speed:
di stance fromthe skin surface to the focal point)
\iasmdb)soa2d Ogray Attbr dhheges ivel slpicsese weme choten target
t he physiol ogi cal saline solution was 30 delivered via
rlapaiien eugrentc@sdcdeil heatthscfoe@l apaﬁso I?ﬂtlhe HiF{kthergpeutic
10 PCT/ CN2005/00 ,1 3 92 H { ?qﬁg fh
SABB Waer MOEEHuP AT P tthE Pp@ﬁ’ﬁ‘ & giteor Thitgad’ of Ghe
ﬁarﬁfgﬂ(ilogu%’aﬁr s%ﬁn%u%o%tléﬁ\ﬁs t%)ép%%%gl‘rﬁcgm'élnlt:uag&qte qor HIFU

exposure or’ nul'ti-pulse ex

'tﬁ@e&h{bmlafsnbr BRI RJERREDEE 3 maﬁdmm@@erga%@%musly,
anges and exposure tine in the target 5 | ocation

weednfagurdegecd had thbaimedadingahetsaehe tbehkl 6Dthe control
therapeutic systemwas noved over to the opposite

diobe.ofl hs¢eabhof thheighyhside aifodiccaibbitlivae (Sobupidhor the
the enhancerrent gent for HHFU _ treatnent a mtﬁﬁgrue The

ilgERidep téuwgb YilstGrenp it e s50ep

éaet%%q'ﬂ "o %gdtf%@df%rf Boft, SRS Edne GG EE (e, HARE #Rbvit

t iver (Goup A or the left si de of the
r\ggﬁ‘{?‘qﬁbéla{}lé% (G oup B) was exposed to H FU. The

tr eatTRNfa e v es /e cfiBicelaidt disdestert at 14 Houvenfelk HIFU
the same rabbit were the sane. The rabbits were

siaeatinfdraedT had didnsseoned (Eng?d, heoidth ahtlerthidldgss)15of the

treatnment. The di nensions (| ength wi dt h and

tmw@ts@f)\ nsfcresis zawaghithe iehbielivesilesiganavere tmf@sured
bit Iiver _|esiops, were neasured. . The vol une

QUIoARIENO hserBEl iR deesit VAT aaleileled; Otfé“%aqéo the
tﬁ[%gs%_ -I‘-—“hlgé%gyé %ehgt’kgk% %i%t)’l“ﬁwy(tﬂllcﬁness‘ The EEF

was calculated according to the expression EEF:”P% (J/mm?).
The EEFs were compared between and within Group A and Group B.
A substance that greatly decreases the EEF of the target tissue after
its administration is more suitable to be used as the enhancement
agent for HIFU treatment according to the present invention. The

results are shown in Table 2.
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was cal cul ated according to the expressi on EEF g fiboosnooi392
— (3 mB)— 20 TheEEFS Were conpared between and Wwthin

Group A and G oup B. A substance that greatly

decreases the EEF of the target tissue after its

admnistration is nore suitable to be used as the

enhancefrebie 2 &fetoffthe ddftsltiobatameinthcacamerdinegtaidobbe

present inventTom.  The —Tresufts are shown in Tabl e 2-

25 11 PCT/ CN2005/ O%r%uﬁ &2 T@IIO%(&%EEFA?‘&?‘E,@% gopt\;a%e

L.obe and the experinental.|obe up

Totaling P value Control |obe 7.094.11 6.673.13

6. 87100obmE Expeld wehi Al 6.0b& 213310.84 33480, ¢70.5%
3.101.89 >0.5* P value <0.001 <0.001 <0.001 The

r %?Uetrﬁnéﬂa-lr@@é@ 2 jndicae sthat-1 her €3 Were| Y not gh+e
di fferences between the rabbits in Goup A and those

in & that 5 r dm ni d wit

physi %gaFU@al salin s@(i)ﬁti onﬁﬁé?al so%%‘zgpit her e

were no notable differences between rabbits in Goup A
and those in Goup B that were adm nistered with the
part il e nce agent if t

pr epgﬂeed TR E‘gaﬁlplng@? 9!—6&%1\?%?6 %gnﬁ%gﬁpg’%%gﬁ?h%mable
e PRLLAERRL Bt W RIUHeSr Bbitshie GoBEp N ak@ thebe Wi b BS@at
of the experinental |obe, there were significant
di-éfeendndestbedwedth tphe/stoiobicdl $xdbes sahdiddeand also that
experimental |obes in Goup Aor in Goup B. Wen

dbets nigrg ndenatebld weffete@esupetavesd raighigupnBGroup A and
coul d be seen that the EEF of the experinental  |obe .
ghese | yn ddeioamseB. 1ts agere ¢ peOERRIGEd neitdonttieo| particle

| whi_ch 5. adm nistered with physial,odi cal
SivnECui it LR SRS N D BISHER AL Baprte
h i b ¥ t i _
TEEVE RS SCEOIRALAL 0 palal PSR, GoTlerednol
Bxaapketd tBbse HhFUhEhekpeAUtidgaSisbemilegel wdfe significant

differences between the control lobes and the experimental lobes in

Group A or in Group B. When combining the results of Group A and
Group B, it could be seen that the EEF of the experimental lobe
greatly decreased. In fact, the EEF of the control lobe which was
administered with physiological saline solution is about 2.22 times as

much as the EEF of the experimental lobe.

Animal test 2 Combined use of the emulsified iodized oil as prepared in
Example | and HIFU Therapeutic System Model-JC

Thirty New Zealand white rabbits each weighing approximately
2kg, which were provided by the Laboratory Animals Center of
Chongqing University of Medical Sciences, were divided into an
experimental group and a control group randomly with 5 rabbits for

each group. Two exposure spots were introduced for cach rabbit. The
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20 Thirty New Zeal and white rabbits each wei ghi rgrcnzoosooizoz

approxi mately 2kg, which were provided by the
Laboratory Animals Center of Chongqging University of
Medi cal Sciences, were divided into an experinental

r and contLr ol p.r oy .\ -k abhi

S P TR0 2 P B SRRk oS RRy b1 b8eal

r @hi; 12 PCHIGN2ORY PM3%Eahbh tsial rbhe

%gﬁtﬁreo@grt%gp@v\}gsrag admgirﬁ st ergg \g/)\ﬁ)t;h pr]1ysi ol ogiacal ear
$iriiBe vl Urh® alfisies &g ehe 2xpetihkantabyrompivererydintdisrered
via rabbit ear border vein. The rabbits in the

exiper emensidledyriodpzader @il adsi pirageeddin Wexamehel §i {deshge:
i odi zed ojl as, prepared in Exapple | (dosage:;
:_2.-@ml¢14aj)bbyrapzacgilmqqﬁ}%t\ﬁl%ﬁagba ¢ahBPL f‘é‘a‘i’%’o?@l’éﬁ?’wed by

SR Mtta Dol SAP s S sp Ly BT FHEPLS Bhsure tha

| Sifi A » . . o
30 stholsfied ARUPAR O ndF EnRRLEIRE UL Bol iRlletgly Poe
Ydurap@edy HHERLinkBRE i#PeRbd ik edSYrefdRiiet i br Therapeutic
manuf act ured By Chongqgi ng Hai fu (H FU) 10 Technol ogy
Gystéind. Made|used manufadtated tbe ICvengqiab t Haifuhi (IBIFU)
rabbits in the experinental group and the control ,
Jraumoalager Csi rdgide wpal sBeedxposutiete The Hegaesr ofothe white

exposure was 220W the frequency, was 1.0MHZ; th .
éﬁgbktérfé @@p@@%@egbﬁﬁw o thg ot ghoup g{lgﬁfpéalgle

ige SR o L Ba R AT an oSy b oS o BBy
%Qé'ﬁbwﬁffg,s%&w su%?%{%r% - Paf %%ﬂ%ﬁ&%&swgosum was

i ndependent’ and palred sanple tests. e enuneration

dabpp¥@ sy el esapulat veyndtgob8 cduursaariee (xsure€$idata were
The conpari sons between the EEF of the control group

anxghre e dERRtho fneatnhea leveple SDygmoak s grdobip therstahioon sofiware

Table 3. 20 Table 3 Conparisons between the EEFs of

tHRS 8 ot .Poforghong omsd us inge indgnendgahear prised seerls tWsts.
Fe %?Ju%%ergﬁ]i/omgta was determined by using chi-square (%) test.

The comparisons between the EEF of the control group and the EEF of

the experimental group were shown in Table 3.

Table 3 Comparisons between the EEFs of the control group and

the experimental group

Group N EEF (Xis) (J/mm®)
Control group 30 31.0542.68
Experimental group 30 7.16 2 1.38%

N refers to the numbers of the exposure spots.

* P<C0.001 when compared to the control group.

The results in Table 3 show that the emulsified iodized oil as

prepared in Example 1 could greatly reduce the level of EEF for
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Control group 30 31.052.68 Experinmental group g@,cn200s/001392

sbots: * P<0. 001 when conpared to the control group.
25 The results in Table 3 show that the enul sified

i odi.zed ojil as.  prepared.in Exa coul d eatly
CRiticg tentonsauei iR fisrue 13 PEFF NGOk e8k 02
causi ng |l esions of the hepatic tissue with H FU
treatment. Animal test 3 In vitro study of the

g | I Ty i
A e L S

BxahiFkion on sex, which were provided by the
Laboratory Animals Center of Chongqging University of
Medi dah Seive roeedandver kite araddiisy (ateiuti dedonpho cdd) with no
experinmental group (which was adm nistered with ,
biidpdeRedt SEdent Nicdr WarEPrOvAGedretit the Aty Pimals
anpl e and .10 .a contr ol up i.ch was
LA S Snditeuing DnGetoid el Rled Ruthet o pemyandamty
r i.tS: 1 e - qr S [ 2:.400..4 : :
SROBIAG RGBS el e 2R A ered, with
tanhREeheht dent I BIIPET @EAneXRESS pRPuSed Hh Bample 3) and
gynaecol ogi cal therapeutic apparatus CZF-1
aaoohiaol urred pbyw Rlvbngaisngdhdhistefed Rujh okologiyalCealine
15 Ltd. was used to radiate the rabbit |ivers. The
sbRWigynabolrehbidalin theetapegtiupsapsagladis €re(.4ike and
co se f power source,. a appl i cator, and
2ite %Sﬁﬁg (hitthr ) ks SHES Y F o T 63 eCHADES ™ BES dRttelofor 24
1144259, X. The. par in. this test
Poti s AR 10 g BN B W Y daydiascy oo T pEPATRES pLBaRus
Hz . f t [ i Lzed
SR ARy akd BE Phoheolfy bR i P EaHIRY bEF°Co.
agantyd00séd ) datieat et rahiplieRas.ethe MHIEY agpheecdlvgial

delivered via rabbit ear border vein to the rabbits in
therapeutic apparatus CZF-1 was composed of a power source, an
applicator, and circulating water as described in Chinese Patent No.
01144259.X. The parameters in this test were set up as follows:
power: 4.05W; frequency: 1 1MHz; and pulse: 1000Hz.

After the white rabbits were anaesthetized through intramuscular
injection, the enhancement agent for HIFU treatment as prepared in
Example 3 was delivered via rabbit ear border vein to the rabbits in
the experimental group at 50-60 drops/minute for 20 minutes and the
physiological saline solution was delivered to those in the control
group at 50-60 drops/minute for 20 minutes.

One hour after transfusion, the rabbit was fastened to a
workbench in supine position. For each rabbit, the laparotomy was
carried out with a 4-5c¢m incision in the midsection and the rabbit

liver in the abdominal cavity was exposed and pulled out slightly

after the abdomen wall was opened layer by layer. One or two

t4




10

15

20
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delivered to those in the control 25 group at 50-60
drops/mnute for 20 minutes. One hour after

transfusion, the rﬁ\qbit_ fastened to g F ench

PSR it okt e lehenwREp o dpRed fpRGD posure
a6 gﬁ nfsa n(%“taﬁ}ﬁ" dd L i e?;?é'i‘\} g{é%:tss W’eﬁe 0%613@8 out using the
?)%Yé&)été’i@s a%xﬁﬁéx%oﬁ’éw AL Ed a0l $hé OBk hys138 %fpb@é' were

he abdonen wal |l was opened | ayer by layer. One or two

114tr8@ﬁéé‘e§\l2ﬁ@ﬁ¥r0t®1k31%&mﬁxwes@lgenamtaa dre eashit lliveerwas put
| obe were introduced for each exposure duration of
Bmckae, tharabdenikl e agxiperidthe abdemercwatl wds sutunesh hayer
the paraneters as nentioned above after the exposure
aé’eWere i ntroduced. After the | esions were
geners the,rabbjt |iver was ack to.the .
bdorhiita ety 447 agh « FebBibo RerEvar i aed s fith egreessive
er X y t
a"i%@gtfhe?&g iB%Er Thd Ny A8ty 48 reiﬁ?ﬁ c?aﬂﬁz*za pﬁlo\‘éﬁg_ﬁaéohed The

sacri th excessive anaes

|d1ﬁl%rn§1di@§ 6f [ QBN U 28 tnPAreired 3ne’. EEReyadcARASAQAS All
of lesions were neasured and the EEF was cal cul at ed.

Alata Wagdak presasd exiph essed vel ddr-rfHanpualeseGDb ypriecstasiatics
by the statistics software SPSS 10.0 for W ndows and
tsétwarge @SGer 0. & dopl Windews amhdhstiadegendentiaample test.

significant when al ue was | es than 0. 05, [ .
t g S*@‘f“&)‘iﬁ%%ﬁ@%ééf‘@w ne"a %@zmul@és aleﬁraﬂlfiﬂ ﬁ&thls

T2t B0siRas RS R (6 Sibs B RILRE Sy & and 95
% 0 W@Sﬁ@gsey{}ﬁgu;@g?o%mstem Quratedneh l%sth@%ontxoi

and exposure spots In total were

cg%a ngd dxpddige sﬁmefwemmbxg@we dultaeiobESt ®&s6s, and 9s
cal cuf ated with t above- nenti oned expression, and

tamel rEsu(¥G>ade shpesurien spatd eird. to24l Tadxee otthhEdEElﬁ the
of the control group and the experinental grou .
Bypssuneni@lr agrowp- The EEF was calculated thh the

above-mentioned expression, and the results are shown in Table 4.

Table 4 The EEF of the control group and the experimental group

Exposure duration

n 3s 6s 9s
Control 21 0.2749 + 0.1783 % 0.1846 4
group 0.2409 0.0733 0.0896
Experimental 30 0.1177+ 0.1367 % 0.1463 %
group 0.0609 0.0613 0.069
P Value <20.01 <0.05 =>0.05

The results in Table 4 show that the EEF for each exposure
duration of 3s, 6s, and 9s in the control group were 2.34, 1.30 and
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n 3s 6s 9s Control 21 0.2749 0.1783 0. 1846 gr oupCN2605/001392

0.2409 0.0733 0.089 Experinental 30 0.11/7 0.1367
0.1463 group 0.0609 0.0613 0.069 P Value <0.01 <0.05
>0.05 The results in Table 4 show that the EEF for

?g%{;' rtgiﬁgg%lfrtﬁe lgjﬁf:afgi_r%gzcﬂ%)éjgjsgg% ’du?ggogsofi g‘s,t&% and 9s in

roup were

Rfd /e %é&%l?ﬁau%% ?-egsg%ggémfm he-tEBR Erﬁigme@f:'ﬂhe EEF in

exposure duration and 9s iIn

ek eloint®it @lougkadp, 65 eapeédii ielly59 iiméaat , muble avethe wkan
the EEF in the control groups (3s, 6s, and 9s) is
D5thet EAFS instheuekhpersmenéalngeoupsof 3s,hes,BBRI i%9s) ¢ bk the data
experinmental groups (3s, 6s, and 9s). If the data 5
oBtaingddin she Repespis dreatien &l Sh ¥ I%Fhmlﬁfgr?w of the

s R P R D
e e L

THE e Asrd e JRAN X anldhes)EEF 78 tiRfesexPanidiens ahe mean of
groups (3s, and 6s). 10 I'NDUSTRI AL APPLI CABI LI TY The

paetiEF én ehbanpenenéntadggnsupo(Idlland 63)eat nent of the
present invention can change the acoustic environnent
of the target Ilocation greatly and can reduce the

R ORE ROIRSRLTASECES 005 ol 1
t uring H F _ -
de:p- Sﬁzgfiacf%ﬁi%ng?wgcgeﬁié :%ggﬁﬁnﬁ@cmg%ggg?% of the

;Brfe@eﬂ' il i Rt @Eﬂtcmrgg i 5@&&&;4@'6)&\/%%{@@ GEHhAItArget
anag e I

coustic power w thout Ing t normal tissues
dbefdoh hereadgushd Capatdii@y - thet aAseIEene@sshbtded @o UsRise

20 the enhancenent agent for H FU treatnent of the
desisentofi mvergdtdmssie (tumor/non-tumor tissue) per unit volume of
the tissue during HIFU treatment. Accordingly, deep-seated and
large-sized tumors can be treated with HIFU treatment more
effectively under a certain acoustic power without damaging the
normal tissues along the acoustic pathway. It becomes possible to use
the enhancement agent for HIFU treatment of the present invention to
treat a patient with hepatic tumor that is blocked by the ribs without
removal of the ribs.

Although the present invention has been described in connection
with the preferred embodiments, it is not intended to limit the scope of
the present invention by the above descriptions of the embodiments. It
should be understood that various modifications and changes to which
the present invention may be applicable will be readily apparent to

those skilled in the art. The claims are intended to cover the scope of the

present invention.
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treat a patient wth hepatic tunor that is bl ocketcyosooize

the 7ibs w thout remnmoval of the ribs. Although the
present invention has been described in connection

with the preferred enbodi ments, it is not intended to
L&, c 5 the present invention by the
é@gbéjggiéﬁrgis%ﬁg’Hf-the enbodi nents. It shoul d be
under stood that various nodifications and changes to
which the present invention may be applicable will be
readill yAApR#@Reniant ddasefozkhighethtensitheforibed easound
clains are intended to cover the scope of the present
i(BMERD dreatBnts WEEFCN200E CAMBO2eMAHAT agSniCLAIVEDses a
I'S: 1. An enhancenent agent for high intensity focused
wliseerfburans phpsrUcompeschent 2 apkr Bideriahensapsiatarehy 2

RF @ ORGP i ARSI g BORGRBP AR DmERgPrived”of

rial a g : I O —
RGNS e S iR R R S TR ol BB R i
i R RS panlc fehgzB A 11l 8isSbafAnAbud

(}?gcéc?'r?}lt%i nuotgsﬂgér%gzae ranggs (f;romZO. 1-8m ItShe aﬁoulr}n %gxfase
trhag e fhyane1 o, niermhonntbf Ihcimetlieanofaneemematerial
agent is 0.1-100g/L; the core material is conprised
dh dhti guhdntdraentioegemotisufderlg®edll i the deopgs phtesel is
transition at 38-100C, and the anmpbunt of the cqre
repiised | of hd1qwdhdhterfiass agenenderss. 210351%8-% phase

The enhancenggn nt acgordin o claiml, wherein.
(e TiPEcenornaie pradetRadnddr ol o Hoke MAGHRY in e
f - Th -ﬁﬂ&? cenent agent according to
Ce{ng{ﬁ‘%gsx?le\?iﬁggg%lst Ee g(:onti nuous phase has particle
size ranging from2.5-5m 20 4. The enhancenent agent

according to claim1, wherein the ‘ .
2. The enhancement agent according to claim 1, wherein the

discontinuous phase has particle size ranging from 0.5-5um.

3. The enhancement agent according to claim 2, wherein the

discontinuous phase has particle size ranging from 2.5-5pum.

4. The enhancement agent according to claim I, wherein the

membrane-forming material is one or more substances selected from

a group consisting of phospholipin, cholesterol and glycolipide.

5. The enhancement agent according to claim 4, wherein the
membrane-forming material comprises phospholipin selected from a
group consisting of 3-sn-phosphatidylcholine,
1,2-dipalmitoyl-sn-glycero-3-phosphatidylglycerol sodium salt,
1,2-distearoyl-sn-glycero-3-phosphatidylcholine, sodium
I,2-dipalmitoyl-sn-glycero-3-phosphatidate,
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menbrane-formng material is one or nore subst aRQ@N2005/001392

sefected froiMi a group consisting of phosphollpin,
chol esterol and glycolipide. 25 5. The enhancenent
agent according to claim4, wherein the

S YT A TRLEL b8l MR8 RS ARL P ayserine
%@E}lﬂgg%}??{%}%ﬁ%%@%@r-lep'hosphat i dyl gl ycerol

sodi um sal t,

1, 2-di stearoyl - sn-gl ycer o- 3- phosphat i dyl chol i ne,

sodi 6m Bife kntadicpalemt t @ytnis ncgptylteg do3<pios phatihdat i@, the
17 PCT/ CN2005/ 001392 . oo

apwitped thi meymbenegfgeing BaseidsbHathewndaprement agent
phgs atidyl serine and hydrogenated

phes irdyl serine. 6. The enhancenent agent accordi ng
to claim1, wherein the 5 anmount of the
menbrane-form ng material in the enhancenent agent s
5-50¢/ L . RaRc t 2808l olfHj OvHepbiR the
6, mﬁé(g?%‘?%g%cgnnunt%%?ﬂtﬁe ne&g?g%e?gg?gf%g B
ARiGIHadf tie embrhanéenmenig ageatial 10 the &hadgémen.agent
The enhancenment agent according to claim1l, wherein
ihé-2ogd. material is selected froma group consisting
of saturated fatty acid, wunsaturated fatty acid and
iodized oil. 15 9. The enhancenent agent according to

ol 50, 05 SO0 TS, RIS AN o
ﬁfﬂé‘ﬂgﬁ‘ itshielegtgrdc Blom r@ﬁ%@'coﬁ%fﬁ?ﬂ@@? s'a%a%%ij 3ty acid,
- “THe énhancement agemnt according-to claim 9,

WhRERIAtd att P RBRNERERHYIRASH. contains an enul sifier
in an anount ‘of 5-150g/L, the enulsifier is selected

froma group consisting of ethylene glycol 25
nmono- C16- 18- fatty acid esters, diethylene glycol
nono-9C]Brelgaliatceyneti agent according to claim 8, wherein the core

material comprises soybean oil.

10. The enhancement agent according to claim 8, wherein the

core material comprises iodized oil.

11. The enhancement agent according to claim 9, wherein the
enhancement agent contains an emulsifier in an amount of 5-150g/L,
the emulsifier is selected from a group consisting of ethylene glycol
mono-Ciq.i5-fatty acid esters, diethylene glycol mono-C 4. g-fatty acid
esters, diethylene glycol di-C 4. j4-fatty acid esters, triethylene glycol
mono-Ci.1s-fatty acid esters, sorbitan fatty acid esters, polysorbate,
polyethylene  glycol  monolaurate, polyoxyethylene laurate,

3-sn-phosphatidylcholine, and cholic acid.
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esters, diethylene glycol di-Cl,18-fatty acid est@rgp054001392

tri'éthylene grycol nono-Cl6. I8-fatty acid esters,
sorbitan fatty acid esters, polysorbate, polyethylene
gl ycol nonolaurate, polyoxyethylene | aur at e,

per dRoo0s o0nabs ! Meat el 8 UBiam: Pasrsimghe
ﬁu%b MylediWBET & Pl@@ aﬁ%‘%ﬂy&l ”ﬁfgté%m AYRIOISERal saline
I'sti ﬁ wat er, ﬂ§ E PE

SIO ogli cal saline tion or

@buﬁ@@@@%u&@wlsolﬁub% The enhancenent agent
according to claiml1l, wherein the anount of the core

material in the enhancenent agent is 10-100g/L. 14.

The enhancemsnt agent according to claim 13, wherein
t he d&oume @rn ﬂﬁée’@ﬁﬂé a@@tnérmordw& ke daHBnkemdmrein the

et S A SO it e o RS TR AT Loog /L.

enhancemsnt agent contains a stabilizing agent
conpri sing carboxynet hyl cel | ul ose sodi um the anount

of the & Qﬁhdﬂ@élﬂ¥h?@tgéiﬂ{ %%@01&99%“@5‘ LRifhe3, wherein the
enhancement agent 1s 0.01-10g/L. 16. The

enhanceseiie agenhasatdridi the dihanynmie afntlialisdls/14,
wherei n the enhancenent agent contains a stabilizing
agent conprising glycerin; the anmount of the glycerin
in the enhancenent 20 agent is_ 5-100g/L. 17.

for ilderidiese %@aw&% RGP a0 ARBITE OF A P4,

et Bt tasteht grsR e sh et e DtRR: azent
%%?@50 i &HEOr %Qé&%aﬂgzc%”ﬁxl% %&ﬁ'ufm 16 é&oﬂ%t of the

trv osa I ntravenously via cont i nuous and

r&@b@xwetmyﬂhel1hpd§eons@dmbﬂl Us | fHeckhamné®manpatdgeft s
at 0-24h before t

0.01-10g/L.

16. The enhancement agent according to any one of claims 1-14,
wherein the enhancement agent contains a stabilizing agent
comprising glycerin; the amount of the glycerin in the enhancement

agent 1s 5-100g/L.

17. A method for increasing acoustic energy deposition at the
target location during HIFU treatment, wherein, the method
comprises:

administering the enhancement agent according to any one of
claims 1-16 in an effective dosage intravenously via continuous and
rapid IV instillation or bolus injection to a patient at 0-24h before the

application of HIFU treatment to the target location of a patient.

18. Use of a lipid emulsion, which is used for preparing the

19




application of HFU treatnent to the target | ocatvaNt005/001392

of a patient. 30 18. Use of a lipid emulsion, which is
used for preparing the 19 PCT/ CN2005/001392
enhancement agent for H FU treatnent. 19. The use of

L i . rdj claim 18, wherein the
%Fﬁ?%éﬁﬁgpgﬁgéﬁﬂ@ﬂfgfpgdﬁﬁgggﬁﬂ-5 20. The use of the
lipid enul sion according to claim 18, wherein the
lipid enulsion is enulsified iodized oil. 20

19. The use of the lipid emulsion according to claim 18, wherein

the lipid emulsion is fat emulsion.

20. The use of the lipid emulsion according to claim 18, wherein

the lipid emulsion is emulsified iodized oil.

20




