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PARTI CLE ENHANCEMENT AGENT FOR HI GH | NTENSI TY FOCUSED
ULTRASOUND TREATMENT AND USE THEREOF 5 FIELD OF THE
PRESENT | NVENTI ON The present invention is related to
the fields of nedicine and nedical treatnent,
specifically to the field of ultrasound treatnent, and
nore particularly to a particle enhancenent agent for
HI FU t r gaA RetC LEOEMH AN CIMIEN TeA SR N0 B RCHEQSE 9Y
deposition at the target |location during H FU

t MAEL BRI T ¥ridOGEe Stk HoT R ARNOKGROUNIR EA TIVEE IRREABND

I NVENTI ON Hi gh-intensity focused ultrasound (H FU) as
a new technique to ﬁsérE&ERE@FS and ot her diseases
has al ready been recognized in clinical applications.
H FU enpl oys focused ul trasound, which provides

ﬁ%b%ﬁ%ﬁﬁ??{%ﬁ?&ﬁhi&%ﬁﬁwound energy at the

f'ocus, " resu n i nstant aneous thermal effects

(65Tmog¥e§ent6ﬁwérﬁwms eflhest So MREhRBIggabreflelitine and
and sonochem cal effects, to selectively 20 cause

medigul atdav@cnecsmsiificatlytloetheofivhd ofindtpsevedttrdatmuns, and
from proliferation, invasion and netastasis. |t was
rdereopstticitied vt tran phdicle cudraine et Agand sfoat HERUatredtment,
ex_pg\nent tally as the transm ssion di stance incr eaSﬁd .
VACHN AN NCFEASSURAO U AR TR EY ofiCpE HioR fhehgotget location

Baoqi iu et al,, i nese .25 Journal of U trasound

IEHEEh i Rbadat ar WE BB} ™ N i ¢ on, - the
energy during ultrasound transm ssion in soft tissues
was attenuated due to tissue absorption, scattering,

BACIGROUNDIOFrRRE PRESENT BNVENEI@NONg which the
ti ssue absorption and scattering are minly

r esbighi-bitengioy fohesahetigysduwosk (HREY )Reng nervd t&Hirbgae to
Wang 30 as editors in chief, Practical Utrasound, .
tedr Apaers cand setheric isasgeT ekt ot l6ggd Rebetengsognized in
cFl)xunbllcélShaeprpl?c];at%}%sr.]a’]}ll%e[ijj ier11 lo%go%oclzégéd ultrasound, which
provides continuous, high-intensity ultrasound energy at the focus,
resulting in instantancous thermal effects (65-100°C), cavitation
effects, mechanical effects and sonochemical effects, to selectively
cause coagulative necrosis at the focus, and prevent tumors from
proliferation, invaston and metastasis.

[t was demonstrated that the acoustic energy was attenuated
exponentially as the transmission distance increased during

ultrasound transmission within the body (Baoqin 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 Ulirasound Therapeutics, Science and
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Therefore, when the HHFU treatnent is used to treat
deep-seated and |arge-sized tunors, the acoustic

“energy transmitted to the target would be relatively

| ow. Thus, therapeutic efficiency would 5 decrease and
treatnment time would be prolonged due to the acoustic

ehestylagyereficronce OPubdishse, odl tGbugh thejing, 2002.14).
BRI 8, D B SR bl TR i
JRHESBAT oy oRFs DT 2ebbSTY ceRyRe il R e Bl et

i\goﬁlcf‘i gh- L OLERSIS Y fowl t T a@ﬁﬁpd tﬁevAgémEtﬁnéfﬁéiency would

addition, at present, when the H FUtechnique is
cddoregal hiid te@uthiad timeavhepdtic ﬁt@llmfgeﬁh@tﬁe its theomkadtic
by the ribs in the pathway of the ultrasound
teremgiaggnoafionhe ri bs are usually renoved in order 15
to increase the energy depositi,on at the targe

t .
| ocatPbreoussior tkRovaB” ther ssnsaHiting ROWAY qinpovherapeutic
therapeutic.effects. Thus,t.he oni[nv.asivene S F H FU..
FEAHERE o PeLHIREERL N QRSN dMRIQIEs PR B grapsHtic
t he: i.en ci; Y, e v
G EREACEONE: HPnfICliohse, offfe MIRY BaBiRRY °0F 1Py furasound
ti@dRRtomSi? RebNilfkeyf ab dd NbealedPri@Cth CRigh-intensity
Therefore, the techni ca?/ problenms with respect to
iwitrasasndgriviveorenenigy deposition at target |ocation,

effectively treating the deep-seated tunors w thout
danadinngddHeors udtr puetitdg vivgtmdhe tilEsUetaohing gee d6 otlsnically

Ea;“ééi“@ym Behspatiso BmpEiBoar Blockesbby e ibs 1A {Becalbway
R - | .
o(gﬁ élgﬁlt }Yx\f‘/tga%f)gu%[%ng#QE ent i ?1(}\1/% hlEngr G {S}Q/W%?S\l\?g&gdam order

R k8o SRORARPEPNCRBPALNTAY (T FobT 9BLAROR, HOHER the

can enhance the acoustic 30 energy deposition a

tiaegeterit ssiwee duiridng ikgrdver edigrapeuti?  effects. Thus the
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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Anot her objective of the present invention is to

provide a nethod for enhancing acoustic energy

deposition at the target |ocation during H FU

treatnment using the particle enhancenent agent for

H F t . p ¥ ' f L t.h

obj e ER STETBLR sf SBeEBRASRE ihRR BTt bufhuillf o Bfethod

fBf éhhaPRidd GlBusnbankespdeBenbn fAr thd Fldgkt a8taBPR difting

enhance the effectiveness of HHFU treatnent. In order

HiFAchienmenlie vabgy ethabj paticte s ¢nhmameeembogimrerfor  HIFU

the present invention provides a particle enhancenment

tegpenteni oyl thepwesamg imveatimsdnt . The enhancement agent of
invention IS a substance, that can enhance

t he present
t he é&a@@rebéﬁ%mg?/o b6r PEESERT SVaiQiets tp qegyidh uss of a
bl e aaio! TRl Sor, SPAITHSLCAL 0 \Biger  the

0gl Ca a substance can use

JFRAYCR RS FFPU itfe RARNGY needed to cause | esions of
a target tissue (tunor and non-tunor tissue) 15 per

uni tinvertdsireoohcHibee tthesateo i bbigtHldsU ik reed embodihment, the

the present invention, the types of substances used

rass@rthancememn poyondss forpHitiele enlemtosenentamgendt for HIFU

particular|y limted, as |long as the substances are .

trsasmentehPi 6RB2RGRINERN g@ft he apbtigitc Invention 1s a
| ronnment. of thq}targ t tissu

env and promote ..
SERslpeu e S ethaend e A lr ot e hal nEpien Tlofarect
13Fati89 tbrl?eep%ﬁﬂ% \Atiﬂﬁm'%%%telﬂsif‘sd?@@gﬁfs%attd}?t(% %remological

esi on ers to the substanti a ange 1n

s 106,081 st Eicd ehaaf can themke@ron@iel HeS8§U6ustic energy
generally refers to the coagul ative necrosis of a

tegnted tor cnoreniisidrisssfiia. takgetr ysuef funcoenany facteomor tissue)
(EEF) can be used to quantify the acoustic energy .25
neseded volwasy fissitbwyeodurngaHbl ticgmenpedn uimict present
.vol f. the ti . EEF i ted by th

igyprEes; g Bheslrpbstans. Uhdmsataie ment dyants Jof fUFU
AP S ISR Y E°5, LERLET RS P TPE B v
ddufs®6&J anll CabhehadRCUS RB GRS Eh@ir%mné?i;[ & tdtarget tissue

transducer, which reflects the ultrasoun
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::UPIV (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 n=0.7; P refers to the
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30 energy focusing capacity of the transducer, here

11=0.7; Prefers to the 3 total acoustic power of a

H FU source (unit: W, t refers to the total tine of

H FU treatnent (unit: s); and V refers to the vol une

of H FU-induced Ies'onsééunit: mB) .. A_substance that
gkl | dcaysticeeest ¢he BEFUoFouke {GrigetV).i tsaberaftoethe total

T i T T N
t 1§ AV ' ) h t | F
DB FpRGEky KR A T S GBI o B0

t iths U Rfdferhd tzﬁg@ﬂﬁﬂs@h@talfﬂatri 9. adtSimds -G tis hbee syitable to
ratio between the EEF of the target tissue maasureél

bdtorsed he theminhiasceatcnoragtft dbr g 6 nhanommniccagéits to the
(i.e. EEF(base) ) and the EEF of the target tissue
mPASIFTEdNEERBPNt he admi ni stration of the enhancenent

e et ShhaE A Ber e hgFL) %bq”a‘é%&n%&argaéyegeq:eases the
P o Lo L .

[ RRCtng s AhRbP AR L, AdpPRbuBol ALY ute, e rai
Specktteahé BEL bE tRBRANLR TRRUcAdEe Muk hdib FYhE S8 BN ration

of the present invention conprises a discontinuous
phéstheconpansadenf ageaor(¢.c. ePBEARSY| dtadl e aBEEF of the target
menbrane-form ng material and a continuous phase

c HiFpY ¢ Jeehofreadpitrruthenadinims trittio nd b § cbatdnhaousmemaseent (i.c.
iﬁgﬂpiforn1y di spersed. in Ehe caonti nuous phase and

t F& smeaireiean di Yo BP1q B2B0! gindeBrrebhudnerorhes Rarjuk more

f - I . 5= d f er ahl .
R O d o AR Bt diingh BG4S f nBt Rarlevlay fimiced
t BRd ANHARCSTRAL 89ARFek &g 0. 1-100g/ L, preferably

5-50g/ L "and nore ‘preferably 5-20g/L; the core is

conpr Bpecifidalby,| tiguichhbhatméaesafngit FOMNJEITI? Beatment of the
| i qui d-gas phase transition at 38-100C, and the anount

opreseBt ttheegooe amnbpribed ai distbetienban pdueatcoagented 9f a core
o B oL ot A0l o v preTerably e
iggt%%tr%s%r&’ o%ha%ueous medium. The discontinuous phase is uniformly
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 2.5-5pm; the amount of the membrane-forming material in
the enhancement agent is 0.1-100g/L, preferably 5-50g/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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menbrane-form ng material includes: lipids, such as

3-sn- phosphati dyl chol i ne, 30

1, 2-di pal m t oyl -sn-gl ycer o- 3- phosphat i dyl gl ycero

sodiumsalt, 4

112 21iSicat AL O 1§ Per@- G AptrbladPatindyl chol ine,  sodium

sodium 1) 2-dipal mtoyl -sn-gl yCero- 3-phosphati dat e,

112 atighpaltoiyi-eyl glswegl-Pephos@aphdmphat i dyl chol i ne,

phosphati dyl seri ne and hydrogenated ) )

Iphokphknitayl-sarghyecraopbespialidylahaligey copligipdetidy/lserine
r exanple, glucos

sacchari des, including,. f u e, .
2, A6l B EeR o GO TS ottt IRt PElat fish elyeolipide;
r.odu t. : tej su a 1
BRI TELRR Ry 8R° Frliele e85 b, ygpgse, starch
a‘i‘l%grtﬂ@atd'egi‘adf’e&?@tycf)?odﬁts PLTeo P QiRltdinsanghidin€ad | ¥Bumin,
In the above enbodi nent of the present invention, the
globelinl Pibrat@gdigl fibnigl Udesoylathen, agdt ieatiegratiation products
acid, unsaturated fatty acid, such as soybean oil and
qfqdant podteinaand itbeiliked oil. The core material is
preferably oil, selected from soybean oil and.i odi %ed
oi | InThae nghdranenPedmsgt nat ethicaiprescithdnpeantipp) g¢he core
enhancenent .agent, for H FU treatnment accordin o,.the .
PG VAR Bhers Sarielsdhfa e BRSRbRAGR SR Seid,
ol e Atal & HiBLAN i1, S Ro8ScR diLPTHe BUEMifietal is
nce sly,

the ‘en ment agent can be I njected | ntravenou

Prenapby bid sklvcesd firorh RO yBLaRbiChh & Ybaidedrpisnoot hl y,

and then pﬁagocytosed quickly by the tissues of the
humdihebodyn b ratnice foranie gf mhterofl oethe phderldainbahicainent agent
cells. Therefore, a mass of enhancenent agent can_ be
feedoHi Y edepineneatsarslieg toothst presenhunsAnBOdYiS proferably a

5o RS A AT SR BN BB 0t v
R BISER R 35 NS Bt EA B Bggrsponea trougn

tHERABLH! ORc@atidie shRfolBly, 1d1RF lt'l@exg WHaRS c b Jelddt q%fﬁkﬁ? My the

can be increased, and éventually the ability
tedsuBi el thd RUniaredbdentwhiiohaddeatd | tafpgticui2besdbihel Garcells.

be i nproved greatly.
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.

5




10

15

20

25

30

In the above enbodi nent of the present invention, the
aqueous nediumis distilled water, physiol ogical

saline or glucose solution. The concentration of the

gl ucose solution can be up to 50% (w v). However, the

gl ucose sol ution cannot be used as the aqueous nedi um

for tWhedOoidastisekeae imnosmamttedgbnthef erhddidethent agent may
treatment in diabetic patients.. 5 Wen oil is used as
t¢rentaor anmaelsifer. The cambsHeanentyrigely sedscted dnomy A group

an enulsifier. The enulsjfier is typically ,selected.

Fogtaligg alipudnsy SIVRG! oMty eniatny e SER, diethylene
0-C16 -fatt ' t dj e c

RO Gl B R e 0. B teR vty

di i Gl BorhBs T &t i tee Y -

BBl pitose st ool s wpscabiott, sorbian

eRiter dchpassticey p&Spaulypich i emsilsipeirys gdigterb@alse€hween type)

type) emulsifiers, polyethylene glycol o
nonolsificat,e- patecthahensi fdlgesl  pohnpbawrethppesd emulsifiers,

| aur at e- hased enul sifiers, 3-sn-phosphatidylcholin :
(p@amwpﬂ)xleemﬁ%raéab&;sefénawﬂélf%r@e. TP hi gy choline
enul sjfier .in the. 10 e nc nt..agent i . In
erEhoh: chedicAnichoafLARCCERRT TRSGadd 36 kpdste! T the
S [ ] Jaz,] v SEI catb y I

Bl RS s TR R R R RS it Ement agent
Caaox et ByhGeh! 4lseski 1508 uipencashokya kyliset ynktsdcellulose
pot assi um car boxypropyl cell ul ose sodi um .
cegdaxypr opyId-Naose potasbbummelbylyeyodesa, andpathesium,
i ke. The anpunt of the CMC-Na contained in fhe

h .
ephanseadntcadahnse s mcbggm,og/ogrbgf(gﬁgyydgq‘,l}l,ulose potassium,

0. 05-0. 69/ L, d f bl 0.1-0.3a/,L.. Th ,
snaBronHs IR AR  solbfba: RaE O RRDY A RIRE g ass ium,

a i S 5- R r [ o d

P Rbriny R AR oo, I8, IRiReRIS SHECPMT0 (itinedin dhe
ageincehéhtenBane §eento 1aqaeg/cL,l préféristyed 09-PHg/I., and more
7.0-9.0, preférably 7.5-8.5. lnorgani ¢ or organic
aﬁfﬁf&rahlybasle—ﬂ.m.b’é’heusm«buho efljthst ghjverpH ocaltaimedf in the
the enhancenent agent. Additionally, in order to make

t behgraeriolteagatidndehfig/lagent for

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 acids 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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H FU treatment according to the present invention
target a specific 25 tunor tissue or focus,
substances having specific affinity to the tunor
ti ssue or the focus, such as a tunor-specific

ant | POde i, BEqaRARd 12 méﬂs{ae&él%gﬁﬁg@&%ﬁgﬁas apkMa core

ano{ nment’, present”ihven rovi des
Al to fohaill GAAND0E/T PEcRBELESBINARRRERRT 2A9SNR00g/L

Iﬁ%ﬁ%?&%o?)rﬁ%lat ment . %el Bogniteﬁo(gr cg%gri ses: % (1) 8
coek ahitBgiand fuirki ag @l paabs;ane-forning material and a
core material to obtain 0.1-100g/L nenbrane-form ng
mat €2) alldogdam-aRoegub mediten tattke joal phase poerarad isidtep (1)
phase; (2) adding an aqueoys mediumto .the oil phase
upr Wpamedéteraaed vplums, @aﬁt%lr&% thee UK 50 (gmyAesoarse
rring the mxture to forma coarse enul sion;
| sifying the coarse emnul sion prepared in step
(2) i; 0 i - aP 3 5 r
Setils HANAAETTAE! EOnfhe RARHLSRin PRYEI BEMEPC PP by
sehiddiRmaitt &pevenhanseomnto 300n fHens 01k ddnidy to 3 minutes.
treatment of the present invention, it is preferable
t hatintthe methodr forgprepandtnon phitlee paktiakeden i ceorent agent for
material are ful Ig di ssol ved by  heating to formthe
FRHU ptigatment e tBeepresept mpEnition, s tihdp eppferailaptlzat the
that a st.abilizing agent be added. to t m xt ur
BORbrES Earning bAREAF BPHUAG e dnster e inbedigd fred by

eri gl 1. ' ved. h - i
UL (957 1140 bV AT AR R bl
thaventdi@piliAnkUakBRE Miahebleddueda thethOdniQure before the
I ncreasing energy depoSition at the target |ocation
rilemibngn é-ierrtd g nhateatatentd thevereimatdrie aet fody dissolved.
conpri ses adm nistering an effective dosage of the
e eqet w1semisdnosnnitepd@ntmay contaiprassemulsifigent i on
intravenously.via 20 continuoys and rapid |V . .
i nstlif a&qssw_y vansicns 15 ke gﬁe?t@%atop tpeftodatorolugafasing
e%%?é?}réﬁq:?@ggt&@gﬁtgltﬁg Ea“rgé‘% qggétugﬁ) 8111%%' ﬁ{g HITFnﬁ treatmernt,

wherein, the method comprises administering an cffective dosage of the

and1 st
coylsian;

particle enhancement agent of the present invention intravenously via
continuous and rapid IV 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 0.01-5ml/kg,

preferably 0.01-2.5ml/kg.

DETAILED DESCRIPTION OF THE INVENTION
Example 1

The following materials were mixed: 4g iodized oil for injection
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menti oned above varies with the type of tunor, weight

of patient, location of tunor, volunme of tunor and

the |ike. However, a doctor or a pharnacist can

easily determ ne the suitable dosage for different

patients. For 25 exanple, the dosage can be sel ected

%ﬁﬁﬁ‘haﬂ&i rfimgeShﬁn@hﬁ)ﬂ{Brﬁmkgl R gagsfrér @blypany), 0. 6g yolk
01-2.5nml/ kg. DETAI LED DESCRI PTI ON OF THE | NVE

Exathphefdr BgeTtent (hurshaped nfapey iShiaashar & heween ageﬂt

oo b [0 Bhection, 7ol %ﬁ?‘ﬂaﬂ&eﬁﬂ’ffﬁ'ﬂ?

e RSO P A, g o

fé&%cﬁ%ﬁn&h 1,CRba e 8 38110 "Conpailed Wﬁief Robsitaining

m Xt ure vvas sol ved and formed an oil phase after

peatiwg)t p- @@%mﬁlﬁﬁbﬂ@ﬂlrtﬁhﬁﬁfd (fﬁnhaSmgmg Clompany) was
F-68 emul sifier (purchased from Si npany)

added toahehsal piblasphase firal avdlund ogdﬂuﬁr@lo’ﬂ"hwmﬁﬁwre was

The m xture was agitated to o J%aln me emul si
mawaecs@ B s O S TBIS Qs DEGAEY PRUSSR0 T iChg gvas

e S TR R
Lpdicesd k! RSt 9Tl {AGHiA ARk BRI SbERRIDE oil

mnu pro a pH of

&m'% &e%hzefadtm%ugﬁnn@wmgfst@aﬁsgt Moo ‘Parfbi C%l{)Emlslluzes dfhe
less than I m and osmotic pressure of 350mosnt k

tabpaophesh2d iopld dExarfpBes idime domene o;fr(b,@agém? pamcle
according to the same nethod and pr cedures ﬂ(esi_:lrl bed
tzeE&falquéhanémmiﬂd@émqtﬁépl‘%ﬂ%@ SOMpgym

i njection was replaced with soybean oi I for injection

as the core material, and the yolk lecithin for

FE: ctlogtéq replaced with lecithin 20 as the
al%se rmng material. The particle enhancenment

agentmy bl Flot 4 6REFEPlePirelinge BN ol e Bamenmskod
obt ai ned "accor di ng o ‘

and procedures 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 1.
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to the fornulation set forth belowin Table 1. The

enhancenent
i qui ds, which can be

human bei ngs via intravenous injection.

agents were obtained as white enul sion
adm ni stered to animls and
25 The

paraneters of the products were also shown in Table 1.
8 Table 1 Exanpl e Exanple Exanple 2
Concentration of Soybean OT{‘labfé)[ |nJ ection in the

0/-DN0/

3 4

erhancerent—10%20%10% ag nt \vw V) Amount—of Duyuecul
oi | for 100g 200g |100g injeddaamplemuikamipléeciBxanple
for injection 12g 12g 12g JAmount of |d ycerin {for
injection 22g 22g 16.7g Fihal Volume aft®r Water for
t 000m 1000 1000m |nJ ection added pH (c.a.) 8 8 8
@anpceﬂrétlenzcé %@Y‘?W Gl sf@éntu nuous 0/1-2m 1-5m 0. 5-2m
phase ermt ssure 30 10
8. 1RISCHIQ IS %él 88?2(2000550(%000 i
ani mal t resent ed beI ow to sh th f f
of—t-he %Igilgf{;v?v rent—agent forWH! gu t?\evat rr'gnf o?ci %S‘:e
Pr e586Unt BY ¥YbRAn! 4l for
S 100g 200g 100g
1njection
Amount of Lecithin for injection 12g i2g 12g
Amount of Glycerin for injection 22g 22g 16.7¢g
Final volume after Water for
_ 1000ml 1000ml 1000ml
injection added
pH (c.a.) 8 8 g
Particle size of the discontinuous
0.1-2um 1-5pm 0.5-2pm
phase
Osmotic pressure (mosm/kg H,O) 300 350 310
4.6 8.4 12.6
Energy MJ (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 1 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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conbi nation wth use of H FU Tunor Therapeutic

Devices. Aninmal test 1 Conbi ned use of the particle
enhancenent agent for HIFU treatnment as prepared in
Exanpl e 3 and HI FU Therapeutic System Model -JC 10

Fifty New Zeal and white rabbits (about 3 nonths ol d)
WitdupnoB idiighatli @n2dn- X kghand @24 dpoided(by> tthes),
Laboratory Animals Center of Chongging University of
Veshhedivedyi ences, were equally divided into Goup A

and G ,oup B. e rabbits in opup A and 9 oup.B

wei g N9y /FaaR aten Tolgb i PG @pagstﬁ%égei through

: ively..The.. : .
RSt R OB R Bea or
f f o :
ARHETO R TR 0T b TR S

MadE RS Cumed ulfyc tohed 01 Oboiragfng HHEMHHEUEWG@@W&@){ Co.
Ltd., and then treated with this System The
Hitgh- amd eéhsittyeFedugeid thikt$esommd! reidbighTingenpidnth ecused
stem Model -JC i s conposed of an _adj ustabl e power
SUSE, Tarrslrnga@racnw&s%ﬁ%ﬁmovi@ﬁﬂﬁ?g!%9@9‘5}95611005 an
al not.ion contro

EF
< GhRBIE bl A e 4 BERG UL s URH BTG System,

evi t [ r < th e

A YHEmT ERTRREL 5 hESSP Bl SRR Bt o
apchihRgal beistanreaPfackREd cuapNisipsidndas dThe therapeutic
circul ating degassed water with a gas content of no
nearesducan 3ppthe 1Svstam, pratiuce workoal fregienciofof 1MHz,
2. 3x2.4x26mm and del i ver an average _acoustic .

idiamesen wiof Sesoovesde focredisimia afi VeP@mepsing standard

B Re D S T BT S e 6% tgn g
SR, i BUEPOLDR, PRS2 AT L BgIRET Heroee
ralhisticlihv&lsify Be skebw Enehdl e | obe) was

The rabbit livers were pre-scanned by the B-mode scanner of the
HIFU éherapeutic 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 left/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 adm ni stered
Wi th physiological saline solution), and the right
side of the rabbit liver (the right |obe) was

consi der ed as t he experinental |obe (which was

mut{:‘é St'h?rl %{%hof‘&% @%ﬂﬁg@?ﬁ% 8‘19@04 PEh%"& &Mé sigle 9

rea repare

th@era‘éﬁﬁafW@m?@roﬁBeBB \ﬁéﬁ%)(posé@@oCHBFUOhnH@xb&@é puls
experinental |obe wefe reversely positioned in Group

Rpothee expaslti-pudspehpofurtd Hih¢ deagtentcrij seanningespeed:
distance fromthe skin surface to the focal  point)
3mas)/g), sond. Gam sAklteechehges |andrexglasees WWeie ighearget

Ipasiby e Baeaasd LD b JCebPaitgey fhon LY Bicioptube
SX)%teBnpn%aZssrllng dI egd}eerglftge tﬁé rg@ sﬁ@b'sii/ter :f%tegigr %Slfp the

c%g? d sheinkl KYIneer t%'engaln%aﬂ%ﬁl%nteé@@éﬁrﬁrOVHIFU
se exposure (line I'ength: Tcm scanning

tﬁ@ﬂﬁ%nt a3Npfeparcdnd Braypsedl e/ ashadigesiseoredenpeseneusly,
time in the target 5 | ocation were recorded. Then the

thedaljeqpmmspadfd ahd tHeRUnﬁHwagdhmmmcsysﬁbm whsherseadrol
over to the opposite site.

lﬁh%ilfo]ﬂﬁ@'i CHCIS a0 ﬁtgigoalé@.qfﬁ et béhhé(ﬁ&éﬁiéﬁtlpa@mr the
EX

e ico 05, B PHIT B RSP PP fl?ﬁ)e'\q%ﬁ KB JoU B P, The

t{“?ﬁp{érf{em% %S%'&ef(ﬁagﬁtl?‘%l&cg} ? Qflﬁtlli‘@erc Fttﬁ |52k lrabBit

I'vVer en the right si rab iver
WEFOH: Amer the left side of the rabbit I|ver (G oup
B) was exposed to HI FU. The treatnment nodes used for
bot W'lsd chesbiof wiehe skisiércedfantchdissaoedr atbobd ﬁlomnerdétenrfélFU
sane. The rabbits were sacrificed and di ssected at

theatreerdf t Ehe HitFengmns  fkerbhy  WiKHE @nﬁeﬁbl%@%) of the
q(ﬂlgg&géh wi dt h .and thlg Eess?) of ..t he coag ul ati d
& A5Re0Hh 100 PLOBF 1 aPPUehivFELPHRES Wi Measure

sur 0 :
PS4 Gt DRab I, B RIS LI IFEORI R o
fo2REN B AAZ-4m dih o Jiéggttrmqk@%f&m%ﬂﬁﬁﬁckness. The EEF
was calculated according to the expression EEF=77P% (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.

i1




10

15

20

was cal cul ated according to the expression EEF = ui'] %
(J/mB). 20 The EEFs were conpared between and within
Group A and G oup B. A substance that greatly
decreases the EEF of the target tissue after its

adm nistration is rmre suitable to be used as the

procent! T dnf a0t tieobhd 1 oEeAPE i Siieithaa] b

25 Table 2 EEF of the control | obe and the
experi mental | obe G@uup A doopp B Tot didtagng vdl yelue

contTrolr Tobe 7.09471176.673. 13 6.873.60 >0.5*

Ex | ob 4 s
VS Ad8h51 20 901 13 007 e ovulte Tr dabl ¢ 3

ndi cate that the 0, nat re
bﬁﬁmmeﬁlﬁga@@b.i?ﬁﬁéﬂg 1’54,%: %ﬁcﬁ?hg L5 ouﬁ%?‘
that 5 were adm nistered with physiol ogical saline
sol ut porsiuand al so<tHAW0 1t her e GeiEl no natlabl b
di-f-ferences—betweermr Tabbits T Goup A and  ThoSe in
G oup B that were admnistered with the particle
enhancenment agent for H FU treatnment as prepared in
Exanphe s:sulisowevdaplandnircbemisr ithat tth@ree»ﬁ@m fghtgtable

I f h 0.1 h t
é%ﬁ%ﬁnﬁ@gpgﬁwg%%g ErRbp S et A st d 3R6Cty [iBpa  dhat

USROS, DO LRI ARRE 30 e
oier@ ReRe %@ﬂ@taﬂ%oéﬁfm;ﬁrenbks Q%ﬂ%eﬁeraiﬁﬁfk ‘il'ﬂad}rélﬂ? AEmnd

he experinental |obe greatly decreased. In fact,

theeEBn ofrblip d@ntthat kabe whinginiviesed S vaidini rihst qraedcle
wi t h physiol ogical saline solution is about 2.22 tinmes
eshamumhents aghet EBF BIFUhtreakpent menpedparotein Axample 3.
test 2 Conpi ned use of the em,I|SIfleg |od zed_.q

ioparess W heh ESQIBRENE i SPRD MHRIRAJSgH| e 85 dhgrsontrol
deng Hg ﬁg%-lx;gl)?fn%lecgle %’}’(p%%?m%ﬂ%l%(}gee Eﬁer%l Wer%agfkmﬁcant

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 1 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 15 rabbits for

each group. Two exposure spots were introduced for each rabbit. The
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2kg, which were provided by the Laboratory Aninmals
Center of Chongging University of Medical Sciences,
were divided into an experinental group and a control
group randomy with 15 rabbits for each group. Two
e UEEe sno e r e . [ .
Gt Sl b S i TR
| | bd:N2 SAI/NEY BY CHPRRYS ectoaM K IAbBK
ﬂ%ﬁdg?ﬁﬁgﬁi(%%a 7 SVNE) By ChOREIRec ATV X dAbBN car
patalelr tveih NThBeabkierinndet @l pagimentalreupdnerd stiariatktered
with emulsified iodized oil as prepared in Exanple 1
Witbs ageulstfied srendikgd byl rapipdepatiedctin ok xeinzplealdbi(dosage:
barder vein followed by flushing with Im .
%ﬁysvlﬁgbga’capléaunu%i%mi bith SaF dher det Vel fiodl ot by

BARLPATY L i SRS OB
T: I [ .
S RIS T U RSN AP sdbpiily, One

Kéur Ldtdr, wadigisestehoitvatbatised NAtdak¥end DhuoldreTWbidpRutic
rabbits in the experinmental group and the control

Yystep ubdledelsi@gleanpfdterakpbyur€hoithgimpwetaifior (HIFU)
exposure was 220W the frequency. was 1.0MHZ, the .
Beglozalpaydeet hliths w2omisaddta radiskp odgr divgas okttbppwlite
R\%E)ﬁn coaqul ative nec%rosi S occgrred. The, neasur ed, data

ats 81 e, PRREMARTE h R 208) (REtn P GEQWR T ShRgle
715 " . e
PRk SR SRR R, RO SR Trsguspey

#at a vasHgetgend Nk Y dSpndwali 2GaURrRd X2 kpdbure was
The conpari sons between the EEF of the control group

sogptb ey idit cofigultae cenpanisieat @lrrgd olipe waesswabdvdata rwere
Tabl e 3. 20 Table 3 Conparisons between the EEFs of
eHEesent moth grasupvahe TiH2, psqress ek hyathegstotistics soptanre

E J/ o Control .gro 0 31.052.6
EP S( 1(8.)0 %or m)dows us{ng 1gdeéjee1 ent andopaxre% sample tests.
The enumeration data was determined by using chi-square (y°) 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 (iis) (J/mm?)
Control group 30 31.05+2.68
Experimental group 30 7161 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 1odized oil as

prepared in Example 1 could greatly reduce the level of EEF for
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Experimental group 30 7.16 1.38* Nrefers to the
nunbers of the exposure spots. * P<0.001 when conpared
to the control group. 25 The results in Table 3 show
that the enulsified iodized oil as prepared in
Exanple 1 could greatly reduce the | evel of EEF for
t3usimgsiesgpiiesf tashepatidh éishepatitic HIFd$ teanineint H FU
treatment. Animal test 3 In vitro study of the
enhancenent agent as prepared in Exanple 3 5 Ten New

SO LB A OOl

y Animals Center of Chongqing University of
@%ﬁ)ﬁc@l%o%ci ences, were randomy divided into an

experigfe Nl BEAHRd (Whitehrd@s t2dab &S Berrmtik tdld) with no
enhancenent agent for H FU treatnent as prepared in

Exaitatien3pn ageck, WWhickc ordreopragrideg {whhehLawsratory Animals
adm ni stered with physiol ogical saline solution). The
Gt ofiGheregingoUgraupywed Yhastical Jo@ngskgwaia rapdgmly
0..08 (P>0.5), respectively. These rabbits were .
RARSE b 23 erpon eé’é?]orgéggﬂpg‘?’ﬁ‘r?é’ntv@s ARptymistered with
aecol ogi cal e ' r -
SHRAREERERL A st BRARED G dRER P PRy e lud oy i) and
5 S (=T : Jritet | b : g ;
S Ep ol BBk h WA B et Hith BHAIBLodiRal saline

GOMpYSEY TheaabbierinSow ¢@o groumpPpldighédr2.4and0.45kg and
circulating water as described in Chinese Patent No.
Q112426.98Kg (Me).phr taspeetiseln These tadgtitswreae sfastagh fas24
foll ows: power: 4.05 V\,( frequency: 11 ; and pul se:
towgspelons axpeimens il fid sbsicotogierbthiansy Hetappagatus

L0 U LRLERTNBCHLS LSS o APPSR R gy, o
JoL IS ATo R B MU fEL I A R ot
FherRutRNdpphfitus 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: 11MHz; 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 4-5¢cm 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

14



10

15

20

physi ol ogi cal saline solution was delivered to those

in the control 25 group at 50-60 drops/mnute for 20
m nutes. One hour after transfusion, the rabbit was
fastened to a workbench in supine position. For each
rabbit, th .ot I i 4
FRERUleon R oRERERJBME R wRRe ihOABERY ot el exiffRure
dﬁlF@tiﬁ}?m@%s GAMI Gy MRS LPRIRRG 1Ak BWakAdd Wit using the
slightl'y 30 after the abdonen wall was opened | ayer by
phayaetern@sorméntondd skposunéicspohs orpesnak lspees were
| obe were introduced for each exposure duration of
isgpdased.andtadstheTiesi anspercrengensratede tharablud lowar web myt
the paranmeters as nentioned above after the expos
bagltte Do aDAq i Fade, 204 (85 ADRETIRS PaHs MAsatied
B nerated, the rabbit liver was put 5 back to the

b nal cavity and the abdonmen wall was sutured

layqre b1¥edlta_y The pasBitdavierk NGaEAPRERS WREE excessive

e
sacriticed with’excessive anaesthetization. The

anh¥§thetivation, ETRY edy@rd witet aghapbédand thotdprasisidonthe
of |l esions were neasured and the EEF was cal cul at ed.

dAensDodad i lasasn e x@re ssexsuic d i ndethe BEFueSDcapndatests il
by the statistics software SPSS 10.0 for ,/Wndows and
dakbe Wasdeppitgeed veidhpnean yalue THHa, pregassed by Wigsstatistics

si.gni fi e val.ue was less than 0.05. In this
spedaren S B0t dos B EapBE ead e poGaradatt SemBIC gFst
. 4’ - . u -
5t PP AT M Dy OB, TR 5,08, 1n i
tEXPISUERpSPRSsh s RACELAXRRPYEE AUl Al AN 0Pf336s,68nd 9s
and 9s and 90 (30 X 3) exposure spots in total were
apldt 68 n@d X8 )tdposaxpaeporent abtgr wepe obheinEBFRwalse control
calcul ated with the above-nentioned expression, and

grhapr é8uxposare spRWOY eactabkposnreo@urpiigineof 3xhes mamd 9s

f th he | i .
. eréo(g%{ §$i%%8” Lg’gnggtogg 1%Xpt%rtzliinem%:%l ortgHPed in the

[aeyer

experimental  group. The EEF was calculated with 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+
group (0.2409 0.0733 (.0896
Experimental 30 01177+ 0.1367x 0.1463+
group 0.0609 0.0613 0.069
P Value <0.01 < (.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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Control 21 0.2749 0.1783 0.1846 group 0.2409 0.0733

0. 0896 Experinental 30 0.1177 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 each exposure
duration of 3s, 6s, and 9s in the control group were
2..26,tithe8® fathedt EEF flor2éadhi erepofretdieraBBR ¢ DBsebghand 9s in
exposure duration of 3s, 6s, and 9s in th

dRperinesimantadreopp rr@gwéfwe\ké‘| ln Taet, them caihef HhgEBF in

the EEF in th tr ol .6 d 9s) i

SO ot . £5. RE Fdn 37 FHES ERRTHR T e he mean
| - el f t

SHPBI T b, B BBt e T0b: gh! fIRiE e

?(%]kftﬁﬁ{&ﬁﬁ? tRE é{gﬁsuEEEmb@ﬁwﬁaﬁ bhewdqok ek diftyenaddf the

e experinental group was not statistically
SEBRi hétewastin, tivecenned gonpi siat ehe ¢xperireantadfgriohp HBE not
in the control groups (3s, and 6s) is 1.78 tinmes as__ .
mishstsalinesigeidicast, waie reEcansidensdethemeahdlthe EEF in

e e CRRBHTGEn TR T &r/ 1 FRPY A AR A e gl flgan of
SETREr i e B ERR T PRE: (S AAPHEh Tedlee the

acousti c energy needed to cause 15 | esions of a target
ti ssue (tunor/non-tunor tissue) per unit volume of

tIDUSEREAGUAIPTIL HC BB TG ment . Accor di ngly,
deep-seated and |arge-sized tunors can be treated

wi t h Fhépartede menhanorreenefdgeati Vet yHihdetreatment aph the
acoustic power w thout damaging the naqormal ti s%u S
APTEEGNE Y bR (@ pRATHRMINC PEOBEEE R IFYYEER] & tfgleu@éget

e BRI oGP Pl g SER LSRR gl couce

LRI et B thfe & QSRR MoS i BRoM GEQYY) 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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renoval of the ribs. Although the present invention

has been described in connection wth the preferred
enbodi ments, it is not intended to limt the scope of
25 the present invention by the above descriptions of

' shoul d be understood that various
%&gﬁﬁg%mwaﬁénges to which the present
i nvention may be applicable will be readily apparent
to those skilled in the art. The clains are intended

to COVRE LheiRGoREnhgéiefoPheSeRhtdnRUSNFdRed 3@ tiBound
WHAT IS CLAIMED I'S: 17 An enhancenent agent for high

(HFEB i frya froents ed hdreims dun denlfddl Fdledtr eafementomprises a
wher ei n, the enhancenent agent conprises a 5
diisscmhnunwsnuoélaphasenpomlbﬁgoﬁ obre aiesiategrwapahlated by a
encapsul ated by a nenbrane-formng materjal, and a

BEAMNTANBUS AL eMAbFRI S s GF CORGUROLS RBaEISFONRdsed of
di sconti nyous ase is unifornly disper (.0 the .
ST HRadBe s SRERaR TithstSRoEhBFAphE diffsed in
IS ' : 0 : t

et BpEARY hRARR)E Qo REULGRATRIR pifise
1%91%@‘3 fr§m00 12088/ tiie hRRUGOIST R Bidnfbrane- Behfitkedaterial
froma group consisting of saturated fatty acid,

wngat enledrectnait yeadi ¢ 0.drd00gdi;zéd oode, manatidlhis selected
amount of the core material in the _enhancenent agent .
fronba200ypLconsisting Theatmatad Exbntacadentsautsedi fagty acid

claim1, erein the discontinyous phase has particl

@Qelﬁﬁﬁmﬁﬂfzréﬁflo.t@@‘Sﬁ\m@!mT éﬁﬁaﬁ@é‘ﬁemat%’g@(]tm the

according.to cltai @% erein the discontinuous phase
BRRERALY

rks:gm- RERY from2.5-5m 20 4. The
enhancenent agent according to claim1, wherein the

menbrane-formng material is one or nore substances
sel ezt qhef BAMANCement 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 2.5-5um.

4. The enhancement agent according to claim 1, 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
1,2-dipalmitoyl-sn-glycero-3-phosphatidate,
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a group consisting of phospholipin, cholesterol and

gl ycolipide. 25 5. The enhancenent agent according to
claim4, wherein the nenbrane-form ng materi al

conpri ses phospholipin selected froma group

consi sting of 3-sn-phosphati dyl choline, ) .
1,1 22ofii paliomit o ply ba-grly g e 8 r ph Sphiadisiyheh o lage gy iasehatidylserine
sodi um sal t, ) ,

1 apd diystreaeagtedsph qinfesidylserpos phat i dyl chol i ne,
sodi um 30 1, 2-di pal m toyl -sn-gl ycer o- 3- phosphat i dat e,

17 1, 2-di pal m toyl -sn-gl ycer o- 3- phosphat i dyl chol i ne,

phosphat4.dyl ser.i d r : laim 1. wherein th
phosp atT}gé/ylezlglra:nggl.ne@E q‘%%lﬁegﬁgﬂ?g%ntto ggaelm e’lc\c}vore él?ir?g ©

t Qnfd @it A th MesRb Pardd CorndimamMHanérigf in Be enhancement agent
menbrane-formng material in the enhancenent agent is

51589%0g/I7. The enhancenment agent according to claim
6, wherein the anount of the nenbrane-form ng
material in the enhancenent agent 10 is 5-20g/L. 8.

i e G R F RN T VO
COMREATTE I HRYREFRLETR DL e ek asen

eq}g}%mj@ nt agent according to claim1, wherein the
enhancenent agent contains an emulsifier in an anmount

of 5-150g/L, 20 the emulsifier is selected froma

group consisting of ethylene glycol nono-Cl6-13-fatty

aci d &stliresen o netelnyd retreg agit\acobrdimgaociieimal feahexeindhg core
esters, diethylene glycol di-C (_i8-fatty acid esters,
tnn@nemié:@@uyuw%asosgtrﬁswomdj e is-fatty acid esters,
sorbitan fatty acid esters, polysorbate, polyethylene

gl ycol nonol aurate, polyoxyethylene |aurate, 25

ennar %ﬁf?ﬁe{@%ﬂ}’({eﬂgﬁé %nta&r&&@iﬁgg t?% ?%'11‘?1 1, Wdheddf the core

enhan agent according to wherein the
material comprises iodized oil.

10. The enhancement agent according to claim 1, 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-Cq. 5-fatty acid esters, diethylene glycol mono-Ce. 5-fatty acid
esters, diethylene glycol di-C . 4-fatty acid esters, triethylene glycol
mono-C .. s-fatty acid esters, sorbitan fatty acid esters, polysorbate,
polyethylene  glycol  monolaurate, polyoxyethylene laurate,

3-sn-phosphatidylcholine, and cholic acid.

1. The enhancement agent according to claim [, wherein the
aqueous medium comprises distilled water, physiological saline

solution or glucose solution.
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aqueous nedi um conprises distilled water,

physi ol ogi cal saline solution or glucose solution. 30
1 s 12. The enhancenent agent according to claim1l,
wherein the amount of the core material in the
enhancenent agent is 10-100g/L. 13. The, enhgnce

agen]t aﬁ&@m qe&l@}taa&?qtzacm@ﬁ@gn%@ms an’ﬁfgefeiafthe

t h h
SSyBEPE g%&%g’@rﬁbatéﬂﬁgf'fi SFERFREEERRAEAEM: 15 0-d 0gayr-
one of clainms 1-13, wherein the enhancenent agent
contains a stabilizing agent conprising

car bpxyTae i gl i<t ea &adi adBorliNey a6IAEm OF2 .t Weeldin the
car boxymet hyl cel | ul ose sodiumin the enhancenent agent

aisouflt 0f-thd @otd mdibrialhe tkmkahercentenogeent achbRdign.

to any one of clains 1-13, wherein the enhancenent

agent cont ai ns a stabilizing agent 15 corrpri si ng
amount of the cerl ninth

gl ycerin;
enha eﬁfeme %aaé%mengagcabeggft 11§ 10\ %\ﬂegﬂqi@ rgs 1-13,

%é'rﬁmf othely EifenEliREr, h85nP) SBRAAY Ll B aNE TR Bns
:pﬂs?ﬁ‘ga%ﬁ &ﬁﬁef@wé@umgé&som@ﬁle' gPet %@ﬂ dof the

sion”is t enu The usé the Tipid

@Mo%y%tﬁgwmlaget%o@h@mm 46, twber@ilimncdmdrie hg@itd is
emul sion is emulsified iodized oil. 19

0.01-10g/L.

15. The enhancement agent according to any one of claims 1-13,
wherein the enhancement agent contains a stabilizing agent
comprising glycerin; the amount of the glycerin in the enhancement

agent 1s 5-100g/L.

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

enhancement agent for HIFU treatment.

17. The use of the lipid emulsion according to claim 16, wherein

the lipid emulsion is fat emulsion.

18. The use of the lipid emulsion according to claim 16, wherein

the lipid emulsion is emulsified iodized oil.




