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.MORE ACTI VE | NGREDI ENTS BETWEEN DI FFERENT PHASE CARRI ERS BACKGROUND

INVENTION 5 1. Field of the Invention The present invention relates to a

met hod for controlling adm nistration, particularly to a nethod for
transferri ng one or nore active ingredients between different phase

"ot el m ¢ PHE RO Péﬁ%&ﬁﬁ%%@ﬁ&%ﬁ%@ﬁ%ﬁéﬁé“'
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contains the drug with water at a tenperature above the nelting point of

the sem -solid or oil; and (b) nebulizing the adm'xturetoformliquid
drops; and (c) applyi n the | iquid drops to the %/ SUMVARY OF THE
PRESENT | NVENTI ON | t UND @ﬂF‘eTﬁEs@ﬁY NTéQNon to provide a

nmet hod, which enables one or nore active ingredients to be conveniently
transferBediheFmﬂdnoﬂthédn@mmtphase carriers, so that the active ingredient
can be stored and used optionally. L~ ~~~~ ~:~~~ 1t is another

obj ect of the pres®ht iprssuntonidvermioni delateet hod,a winethedalflogs one or
nore active ingredients to be transferred between different phase carriers.

For exanpl e,cddigodléh} Veadrﬁgﬁﬁitz@lﬁbnun%ﬁa@tﬂc@llaﬂy\/\ﬂt(ﬁraC&ﬁeondt dlogd in an
oil phase 5 carrier (oil phase) or non-aqueous |iquid phase carrier to keep
transferring one or more active ingredients between different
() phase carriers.
‘ 10 2. Description of Related
US patent No. 5,689,533 discloses "Ophthalmic
Pharmaceutical Composition", which provides a method of
administering a drug to an eye including the steps of: (a)
admixing a pharmaceutically acceptable hydrocarbonaceous
15 semi-solid or oil which contains the drug with water at va
temperature above the melting point of the semi-solid or oil;

and (b) nebulizing the admixture to form liquid drops; and (c)

(7 ) applying the liquid drops to the eye.

20 SUMMARY OF THE PRESENT INVENTION
It is an object of the present invention to provide a
method, which enables one or more active ingredients to be
conveniently transferred between different phase carriers, so

that the active ingredient can be stored and used optionally.
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the .active ingredient stable. Wen desired to use, then the acti ve' Mo 2003
Aingredient can be transferred to water or water solution (aqueous phase
carrier), and then be transferred to liquid fine ~-) drops (vapor phase).
10 I't is the other object of the present invention to provide a nethod,

whi ch enabl es one or nore active ingredients stored in a solid phase
carrier (solid phase) to be transferred to an aqueous, phase carrier, and
then be transferrelt toanpgherobjeet af dps pressot 1pHgasion 16 peyidepect of
this invention relates to a nethod for transferring one or nore active

i ngredi ent s denekhed,dwhiiehamnalgieasene arrinore awipe ilsgngdi¢rdssteps of : (a)
providing a solid, sem-solid, or non-aqueous |iquid drug which contains at
| east one actrausfémgdduétaneen dffeadmi pihagesmrdi ahsugF oi ek anap ke, the 2 0 wat er
solution to forman adm xture; and (c) nebulizing said adm xture to form
liquid fine sstdps ingnédiatitngnstabde antwyteriowgr belisesiel iTha @il plasei d sol i d
drug can be a solid active ingredient (or active ingredients) wthout a
carrier, sor @vri€r fod YRase)Xof ndn-aqueous liquiltphasetdaeiémes &diepnt (or
active ingredients) mxed with a solid carrier. The solid drug can be in

the form of PUWIRKvIRABYEGiedtablH1e0T WARNUUGsirMdCkE Wisd,NEhdRWIRS S
preferred. In order to Control the anmount of the active ingredient in the

povder, a5 sokild ifatRa etk dhh U SRTCRR A SehtcFY SAKL sBReipEed di| uent

can be sel ecte e group consisting o cl um phosp cal cium

sulfate, | eckpagsoeghine ST LA npnSHREeh Lo pavired suoar

The af oresai rug c € an active (or active
i ngredi ents) ;m xed wth rease, fat or wax carrier. The aforesaid
@Oy]-aqueous gf%‘f gPa§ R € an active ingredient (or active ingredients)

Stored W'y @ NON-2aYE2%%he other object of the present invention to provide

a method, which enables one or more active ingredients stored
in a solid phase carrier (solid phase) to be transferred to an
aqueous phase carrier, and then be transferred to liquid fine
drops (vapor phase).

15 One aspect of this invention relates to a method for
transferring one or more active ingredients between different
phase carriers comprising the steps of: (a) providing a solid,

\/ ) semi-solid, or non-aqueous liquid drug which contains at least
one active ingredient; (b) admixing said drug with water or

20 water solution to form an admixture; and (c) nebulizing said
admixture to form liquid fine drops containing said active

~ingredients.
The aforesaid solid drug can be a solid active

ingredient (or active ingredients) without a carrier, or an

#91672 V2 2



liquid carrier such as oil phase carrier, alcohol carrier, or othe ﬁEW\Y )
‘organic carriers. The oil phase carrier is not limted here, but sy T
enable the active ingredient to remain stable therein. The oil phase
carrier can be animal oil (for exanple: lanolin), plant oil (for exanple:
olive oil, corn oil, soybean oil), or mneral oil. 2 0 There is no speci al
limtation on the water solution of step (b). Exanple of the water solution
i s an aqueo@stid ungsadiermt ddniangivetingrednemtsdi aviked Wighdaugplod t he
present invention can be contained one or nore active ingredients. The
active ingredirerer. i $heedadid ettugr ean die2invtheg form 6f Pawder, grgnulke,from t he
group consisting of ophthal mc agents, dermal agents (including cosnetic
agents), ENTabéelr or capsubndwhiereat thagpoawder angrefsmpiedat bi yrdgendbs. The
opht hal m ¢ agents can be selected fromthe group 5 consisting of vitam ns,

steroi ds (e.apntbel ahet dmeaig, ofrihdexeivthiasareienc dRNMEHOGRANHBS, . 9.
cephradi ne, or cephalexin), penicillins (e.g. anoxic=illin, or anmpicillin),

tetracycki ngpl{&. o walth 040U HlcaEY6hh "Be AMJEETEQRE XS PP owilreE! | des
(e.g. erythronycin base, erythromycin propionate), 10 aninoglycosides (e.g.
gentani cin, diPhEATKGRLO5e NAEYFrGin n?y'gfr%gﬁwﬁ&is@ﬁq ofsdichigrifom di n.
sul f anet hoxypyri dazi ne), polypetides (e.qg. bacitraci and naphazol i ne

hydr ochl ori er . age n I f r,am: ¢ consi sting
of “vi't am ns PRQ MGG L LR R ErAEET DE1CRE, el i SOMA P BRI

cephal ospori é&fghtﬁ?ﬁ@ﬁ?%@%eﬁ‘g%%?fhal exin), penicillins (e.g.

anoxi cillin, or anpi nes (e.g. chlorotetracycline, or

enecl ocycline), rol ides (e,qg. er.ythr.agmygin base, .erythronycin

{gr)opi onate), ani nggflﬁco 'ocf8§gt%. g?ngéﬁ?% c&fﬂgtSBPan}y’/ i AraG88fycin), 2 0
sul fonam.des (e.q. sulfanmethom.din,  sulfanet hoxypyyridazine), polypetides
(e.g. b itr‘é‘c(,girﬁglmfdﬁ%ﬁ&icib"r?e}H%W‘é)‘)ﬁ“é%}#“‘d?ﬁf{ix’%&én%t%&@ﬁﬁz f4HOTENT (ear
nose and throat) a%ents can be selected fromthe group consisting of
vitanmins, st¥pdiHNY.g. ~ets~z vz 0 MAY ~~~~ bet anet hasone, or

dexanet hasone), cephal osporins (e.g. cephradi ne, or cephal exi nz_,
penicillins (e.g. amsxaldrespid ngm-aqueous liquid drug can be an active

ingredient (or active ingredients) stored in a non-aqueous
liquid carrier such as oil phase carrier, alcohol carrier, or other

15 organic carriers. The oil phase carrier is not limited here, but
must enable the active ingredient to remain stable therein. The
oil phase carrier can be animal oil (for example: lanolin), plant

’ ) oil (for example: olive oil, corn oil, soybean oil), or mineral
oil.

20 There is no special limitation on the water solution of
step (b). Example of the water solution is an aqueous solution
containing active ingredients.

The drug of the present invention can be contained one

or more active ingredients. The active ingredient is selected

#91672 V2 3



ampi.cillin), tetracyclines (e.g. chlorotetracycline, or demeclocycl)i gAYy 23
.macrolides (e.g. erythronycin base, 5 erythronycin propionate), am no
gl ycosides (e.g. gentam cin, tobranycin or neonycin), sulfonam des (e.g.
sul famet hom di n, sul f anet hoxypyri dazi ne), polypetides (e.g. bacitracin),
naphazol i ne hydrochl oride, and acetyl cysteine. The respiratory agents can
be selected fromthe group 10 consisting of vitam ns, steroids (e.qg.
bet anet hason&onathderavar hapsiding edprzhdudoticrag ¢rtsg degaprlr agents, or
cephal exin), penicillins (e.g. anoxicillin, or anpicillin), tetracyclines
(e.g. chl orofiecledircg coemetic agends hyNT (e)r, mesr ahddbsoad). ggertsyt hr onycin
base, erythronycin propionate), 15 am noglycosides (e.g. gentamcin,
t obranyci n candeespciatpry agdmeam des (e.g. sul fanmet hom din,
sul f amet hoxypyri dazi ne), pol ypetides (e.g. bacitracin), ephedrine sulfate,
met hyl ephedrine, duaf yptyhbbnie,agenpreirebensdlestéd fkem ahe @oupophyl i ne.
2 0In order to transfer the active ingredient into water after the drug is
m xed W th V‘@éﬁéis@fn%\/abqr wiohrHihen bferbedm Eéﬁ%.adme@rﬁéﬂmsrbﬁéle step (b),

o] ea

it may be necessary stir, oscillate, or the adm xture. The

nebuli zer isqax¥fldthh8ne) deveepharskgorifgsi I(¢, get Sé‘ggl{?adin?e 0 My ~~~=3

hg ,
obt ai ned and operated by one skﬁl ledin the art” In the present 1nvention,

the nebul i zegebahised)! OpeRieHiHandcper dindicthch! | ot diRbesi ARg, form @

liquid fine drops esc g fromth rface o a active

| ngr edi ent \M[ét%&éﬁhegr l(%ercﬁ&%ltgﬁja%%z‘%ini&? otlrﬁga)%é‘l[%.tc%gygfinte N

nebul i zed fi ne ps o 1d was "about ive 1fngredi ent of
the adm xture can.be byrought gut with Liquid fine drops to achieve the
o ect of oA IOl g cheiipatybih paly) feditel) SitpifpREE e
PREFERREI%OENBwI NEI}ITS ngff czar act er'{sti. c. of_ the present inventi.on is the
transferbf APHPOEIYAGFLINSCACS: SABIHRI GG (HFAmaRen 91 REOFEE
i nventi on enabl es one, or nore tive ingredien stqred in.a 15 carrier in
a certain phi¥ O(I’Sadmfi%%(%rrg-oﬁuﬁ‘f?)‘l“?ééléo%ﬁﬂ?e??féf@?@%@’%g@%’éﬂai er, or a
solid phase carrier) to transfer into a?] adm xtur.e (water 0{ pat er sol ution
phase). ThenPol¥eHges e gnhasaitasink andpeaphazghneohydipehlanidai d fine
drops (vapor phase)
The dermal agents can be selected from the group
consisting of vitamins, steroids (e.g. betamethasone, or
15 dexamethasone), cephalosporins (e.g. cephradine, or
cephalexin), penicillins (e.g. amoxicillin, or ampicillin),
tetracyclines (e.g. chlorotetracycline, or demeclocycline),
g ) macrolides (e.g. erythromycin base, erythromycin propibnate),
aminoglycosides (e.g. gentamicin, tobramycin or neomycin),
20 sulfonamides (e.g. sulfamethomidin, sulfamethoxypyridazine),
polypetides (e.g. bacitracin) hydroquinone, piroxicam, and
indomethacin.

The ENT (ear, nose and throat) agents can be selected

from the group consisting of vitamins, steroids (e.g.

#91572v2 a



fromthe adm xture by means of ultrasonic vibration. 2 0 The preserft(j MAY 2003
Jdnvention can be applied in many situations. For exanple, the active )
i ngredient (e.g. cephalosporin, vitamn C, or penicillin, etc) unstable in
wat er can be stored in an oil phase carrier, a grease phase carrier, or a
solid phase carrier to nats~2 vz 2 0 ~1~Y ; ?~~~3 form a non-aqueous drug
to keep the active ingredient stable. Wen desired to use, then the drug
can be ni xedetiammethasonesr ont dlexesnethasone, f sephad oaperiaur ée.grhe

adm xture was then placed in a nebulizer to formfine drops of liquid. The
nebul i zed 5 dépleradiiops @f deipdaildxtan pheicibbnsaéelgy ambsienbin) yrdel i ver ed
to the patient's body by gentle currents of air (e.g. provided by a fan
install ed i mmpectléi)l, i zd¢ejraclywlgeser ale. g he dilbrptetsecgatimiegr arr t he

grease phase carrier in the adm xture is not brought out with liquid fine
drops. 10 Ond¢miektoegtiive)] nghedirehiddss hieopght eppthromiyicin qubdséj ne drops.
The nmet hod of the present invention enables an active ingredient (or active

i ngr edi ent s)ety@hPenfRitnept fdn/at?er)grasﬁﬁfdg@c%weﬁr(edgf beneamighase

carriers. The present invention i$ denonstrated in nmore detail 15 with

reference todHianh PbiPvt %%o%%ﬁl)f‘?%uﬁf‘@ﬁ%iéé@ (8 .YSﬁl!th?ét'h%tﬂﬁ’cﬁn?ndza(r)e

not intended to Iimt the scope of the present nvention. Exanple’l

(It PLePe SRR G 0PN, " SpIR G D (BRE biehelhOm,
228h§ilhg>r<]i nm %éﬁhga}g&r)gpgshﬁgg@&llt&i&&t 3h4 f‘cé‘t%éj{e‘i'ﬂepom aining 0.1 YWYV)
({) The respiratory agents can be selected from the group

10 consisting of vitamins, steroids (e.g. betamethasone, or
dexamethasone), cephalosporins (e.g. cephradine, or
cephalexin), penicillins (e.g. amoxicillin, or ampicillin),
tetracyclines (e.g. chlorotetracycline, or demeclocycline),
macrolides (e.g. erythromycin base, erythromycin propionate),

15 aminoglycosides (e.g. gentamicin, tobramycin or neomycin),
sulfonamides (e.g. sulfamethomidin, sulfamethoxypyridazine),
polypetides (e.g. bacitracin), ephedrine sulfate,

. ) methylephedrine, acetylcysteine, isoproterenol sulfate, and
aminophylline.

20 In order to transfer the active ingredient into water
after the drug is mixed with water or water solution to form the
admixture in the step (b), it may be necessary to stir, oscillate,

or heat the admixture.

The nebulizer is a well-known device and is easily

#91572 V2 5



1 191572 V2 _
.cont ai ni ng cephal exi n nonohydrate): Repeat the steps in exanple 1,

50ny,

100ny,

2 0 MRY r~~0~ Exanples 2 to 5 (The preparation of drggElMAY 9009
5 250ng, and 500ng cephal exi n nonohydrate are added instead to

obt ai n pharmaceuticals containing 0.5%4WYV), 1.0%4WYV), 2.5%WYV), and

5. 0% WYV) cephal exi n nonohydrate respectively. ",- ) 10 Exanples 6 and 7
(The preparation of drugs containing cephal exin sodiun): Repeat the steps
in exanpl e VbigERedcOORsHatTOhY erpiskiHeidninsthe ant.als thespeesdntel y added
instead to obtain the pharmaceuticals containing 1.0%WYV) and 5.0%4WYV) 15
cephal exi n dogiemtiomestheExwahplezer (eebwséd afoorprund dHREC careaysits)
2001(V1) drug obtained in exanple 1 is added into a 2 0 cup containing

Sl (V2) wat ersaiblaterwater andiform a, ligndd tihee dropscesrapmng fread the a

nebul i zer (Mddel 8050, Fornobsa-CJ Busi ness Corp., Taipei, Taiwan) which
nebul i zed t hnface-of the admiRture-Cactiveoihgued aditi with & ater beygtdr i nto
liquid fine drops. After nebulized for a period of tinme, there are sone oil

phase |igui dsluitidny.en@heedeinpdracutdiof ah8 hbbulized didé n@rdBORT i S
coll ected and cool ed

10

15

20

liquid was about 2501 . The active ingredient of the admixture
can be brought out with liquid fine drops to achieve the object

of controlling drug delivery.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The characteristic of the present invention is the transfer
of active ingredients. The method provided in the present
invention enables one or more active ingredients stored in a
carrier in a certain phase (such as an oil phase carrier, a grease
phase carrier, or a solid phase carrier) to transfer into an
admixture (water or water solution phase). Then, the active
ingredient can be brought out with liquid fine drops (vapor phase)
from the admixture by means of ultrasonic vibration.

The present invention can be applied in many situations.
For example, the active ingredient (e.g. cephalosporin, vitamin
C, or penicillin, etc) unstable in water can be stored in an oil

phase carrier, a grease phase carrier, or a solid phase carrier to

#91672 V2 6



down to becone liquid which is a water solution containing the 5 active on
ingredient. The concentration of the active ingredient in the coll ach Y 2083
liquid (liquid fine drops) is then determned by HPLC anal ysis, and the
results are listed in table 1, wherein the term"theoretical concentration”
is the concentration of the active ingredient in the adm xture before

bul i zati ligui qd fine drops concentratjon ', is the
ggngelntzfa!t ?S%Olgﬁd% F]Ig)%a%%ubegor n&?géﬂﬁ%%‘?%’ f]ﬁ% %@FY%GP@JGQF%{ ét?‘i’lequi d fine
d . Test 2,to 7 (ngbuligzatjon and HPLC anal ysis): 15 Repeat
tLgpg%epse?n“ﬁiggpdee%iﬁ%‘? égl‘,ls uﬁ‘e&hkﬁﬁrc{fé‘sg SBPat?‘?lé’aW‘?f?é%éhp%’@éerz Ofo 7 are
respectively added instead, and the results of EPLC analysis are listed in
table 1. Tabl@tqr sPAuHo%k F%afﬁ’lrfrhlﬁ‘indaflffﬁé‘tﬂf%psir §t 3 MIFEUED Yeehitheni on
concentrati on{ ecoyveryexanmpl.eingredient. ( ng/m) (. rrg/dm,?E

ratio( %
1cephal exi n Blasedimaoebulizerindayen ting d@{s&gfilqug hp npbyulized
cephal exi n2

monohydr &t epfizeodr@zsef lrishbpan dhiendpe sesilyssad enzsedryndeliaceedghal exi n4l
. 000. 961496. 14nonohydr at ecephal exi n2, 001. 384768. 74npnohydr at ecephal exi n6p, 4
00. 365991. 498wipaticapisds ety b32g ontleaio0ent06adi (engt provededdly a fan

concentration = (concentration of drug(%wWV))X
installed in the nebulizer).

In general, the oil phase carrier or the grease phase
,,) carrier in the admixture is not brought out with liquid fine drops..
10 Only the active ingredient is brought out with liquid fine drops.
The method of the present invention enables an active ingredient
(or active ingredients) to be conveniently transferred between
different phase carriers.
The present invention is demonstrated in more detail
15 with reference to the following examples, which are only
illustrative and are not intended to limit the scope of the present

invention.

Example 1
20 (The preparation of a drug containing cephalexin monohydrate):

10mg cephalexin monohydrate (an active ingredient) is
added into a 10ml flask, and then mineral oil is added to obtain

a 10ml drug containing 0.1%(W/V) cephalexin monohydrate.

#91572 V2 7



(amount of drug(=Vv 1)) / (anmount of water in the cup(=V2)) recoveﬁ&nrﬁ§Ydm03
(9% _ (liquid fine drops concentration) / (theoretical concentration)X100%

5 The active ingredient contained in the drug obtained in exanples 1 to 7

are '‘all stored in the oil phase carriers. The drugs obtained in exanples 1
to 7 are respectively added into water to form 2-phase (oil/aqueous)

adm xtures. The adm xtures can 1 o then be conveniently nebulized with a
nebul i zer by neans of ultrasonic vibration. According to results listed in
table 1, the active ingredients stored in the drugs (oil phase) can be
transferred Egaidpdeadhitstiures (oil/aqueous phase), and can then be
transferred to quuid fine drops (vapor phase) by nebulizing N915T2 V2 10

i xtur o corihR APRBSERARAR ABURSASHYATRIE SRBDACEHA BYPRORYABHEN, Ur at o)

Sng cephradi ne rmnohydr ate and Sng cephal exi n nonohydrate are added into a

10ml flask, and thRepdatahal steips i erdagsiet 0, blag ?rfelomh ina 10m oil
phase drug containing 0.5%W cephr adi ne m)nohydra e and S%{WV) 10

cephal exin r@@@mgdraa{&ﬂo@rﬁgr@r;ﬂ{amhn rﬁBﬁBhﬁQﬁ‘ﬁ‘(e‘\c{}é i i{oaghase drug

is added into a cup containing 5mil( water and stirre orm a 2-phase

(oil/ aqueougﬁ)ga B i b £rRaRE ALY cBn%gﬂmglges@% W/\v'g,ap}q; W\? e and

0.2ng/mM ce exin est arrpl es buI I and HPLC

anal ysi s) S 3] t m xt ures obtai ned
i n exanpl esR§ twm egu’r?a;?pgc/ veI %legll?t%a Olg?%taagﬁd the results of
HPLC anal yS|IseS% St ‘}esl&ed in table 2. Tabl e 2.

)
10 Examples 6 and 7

(The preparation of drugs containing cephalexin sodium):

Repeat the steps in example 1, but 100mg and 500mg
cephalexin sodium are respectively added instead to obtain the
pharmaceuticals containing 1.0%(W/V) and 5.0%(W/V)

15 cephalexin sodium.

)
L Test Example 1
(nebulization and HPLC analysis):

200u1(V1) drug obtained in example 1 is added into a
20 cup containing 5ml(V2) water to form an admixture, and then
the cup is placed in a nebulizer (Model 8050, Formosa-CJ

Business Corp., Taipei, Taiwan) which nebulized the

#91672 V2 8



test. active theoretical ~iquid fine drops ~recovery~ as~s~z vz 12 T MAY 2003
P~ ~"~ r| ~t~' ~ exanpl ei ngredi ent concentrati onconcentrationratio 2 0 MAT 20l
(99 (ng/ M) (ng/ M) 8t obranyci n32. 766892. 23t obr amyci n32. 891696. 39cephal exi nnon
ohydr at e0. 40. 332383. 07cephradi ne 0.2 0. 1535

76. 74nmonohydr at el0cephal exi nnonohydr at e0. 20. 194897. 40 I n exanple 8, the

ti i i in). st djp th | i h i t f
"hto the saciofTk OBl Y EL BT Fidtid Bnel e, ABS RF bR IesEame o
dm xt . Th lt. of test 5 exanple 8 listed.in table 2, indicate
?h(ren érﬂgeobt%%ﬁ%gg r?fetgﬁlr?plet ege@;;)é Sdn’gnﬁéﬁalﬂill}é@l ﬁauﬂd)'rsmlﬁiram@meidhe :jr opsS

by the nebuljzer. According to results listed in table 2, the collected
liquid (col I’ébflé%i Cf“ﬁbrﬁ‘l‘ii (ﬁgPdlﬂ}tha fineppsdist a9 Heated nadaeopledi ngr edi ent
(tobranycin), Additionally, the high recovery of 10 92.23% i ndicates the
active ingredP® tq beppms biqwidsvbreis a watas salugies eonsaiiag en be
successfully transferred to vapor phase (liquid fine drops). In exanple 9,
anot her &ct i 3@tivagngdeéimnt cEbaaloacemtratohyaithieejctiveriagrediart im | phase
carrier is added into the 15 adm xture of exanple 8 to forma 2-phase

(oi | / agueoustheuaptlezteod 1iqaid (PiqmiNMin@0dd pejniscthise detbeminsd! by of test
exanple 9, as listed in table 2, indicates that the active ingredient
(cephal exi n HiloByudradye)s,stmt tie resulve age linbdsea wdleilerwhseinhtheact i ve

i ngredi ent (tobramycin) stored in the agueous phase carrier can be mxed to
5 obtain t heteinphabeofatitdpavaousiraativh xiyithe cowecdMaatim Behyle zed into

liquid fine drops. The collected liquid (liquid
s ) active ingredient in the admixture before nebulization, and the
X

10 term " liquid fine drops concentration " is the concentration of

the active ingredient in the collected liquid (liquid fine drops).

Test Examples 2 to 7
(nebulization and HPLC analysis):

15 Repeat the steps in test example 1, but the drugs

obtained in examples 2 to 7 are respectively added instead, and

8 the results of HPLC analysis are listed in table 1.
Table 1:
. theoretical |liquid fine drops

test active . . recovery
example| ingredient concentration| concentration ratio(%)

( mg/ml) ( mg/ml) °

cephalexi
1 Phatexin 0.04 0.0302 75.38
monohydrate

#91672 V2 9



fine drops) is water solution primarily containing the active ingred 8nHAY 2003
(tobramyci n and cephal exi n nonohydrate).

Both recovery ratios over 80%

indicate that the m xture of the active a 10 ingredients stored in the
aqueous phase carrier and in the oi

vapor phase

(liquid

fine drops).

I n exanple 10,

phase carrier can be transferred to

t he adm xtur

e i s prepared

by addi ng tHh
stored in th
as listed in

e drug (
e oid ph
table 2

CRRPhadé R/ N
ase Cﬁrrle

m?na ydra

i nt
t hat

onohydr at e ar

® .28t er .
the adm

d cephal exi n ny
The 0e$6BS of t
xture can form

ynohydr at ¢ 15
esg1.&danpl e 10,
liquid fine

drops by nel
wat er sol uti
nonohydr at e

ul1 zat i

on pri

and ceph

@'ﬂ%lék‘& G

contarl n
an@nphyér@tm

olle

i ng tthgoacti
Dnohydrate),
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10

theoretical concentration = (concentration of drug(%W/V))x

(amount of drug(=V1)) / (amount of water in the cup(=V2))

recovery ratio (%) = (liquid fine drops concentration) /

(theoretical concentration)X100%

The active ingredient contained in the drug obtained in

examples 1 to 7 are all stored in the oil phase carriers. The drugs

obtained in examples 1 to 7 are respectively added into water to

form 2-phase (oil/aqueous) admixtures.

The admixtures can

then be conveniently nebulized with a nebulizer by means of

ultrasonic vibration. According to results listed in table 1, the

active ingredients stored in the drugs (oil phase) can be

transferred to the admixtures (oil/aqueous phase), and can then

be transferred to liquid fine drops (vapor phase) by nebulizing
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1. Anethod for transferring an active ingredient froma solid phas@(}Mlﬁnﬁﬁm
-aqueous |iquid phase conprising: (a) providing a solid phase containing at

| east one 5 solid active ingredient and at |east one solid carrier or

di luent material; (b) adm xing said solid phase with an aqueous liquid
conprising water to forman adm xture; and (c) nebulizing said adm xture

under condi tlhons 10 sufficient to i,r ansfer substantially only solid active

i ngr edi ent s)theradmaxfure 3l anabelizersMddigoasily | theuhiglprasevery to form
fine drops of said aqueous |iquid phase containing said active ingredients)
whil e not t rakkd 6ot exampdaisiigat pxrmMisuhthoreeavdryoatio is%.28% pr

diluent to said fine 15 drops of aqueous liquid. 2. The method of claiml1,
wher ei n sai dnsdhied mpetsed cofit aesprasendasnventicactinddcatgrai endtive 3. The
met hod of claim 1, wherein said adm xture contains two or nore active

i ngr edi ent s.ingvediefTise (nephelexifn chanohlydrateraid cogtthlastin xéoditirh}y

nebul i zed by a nebulizer. 5. The nethod of claim1, wherein a recovery rate

of the sb&li calr Ugei sagilgataerd tdwfechioKly6 trateferphobepheshaidifferenber ei n
the solid active ~s~s~z vz 16 2 ~ MAY ?~i.~3 ingredient is tobranycin. 7.
The nmethod gfhadedi.m 1, wherein said solid phase is selected fromthe group
consi sting of powder, granule, tablet and capsule. 5 8. The nethod of claim
7, wherein said solid phase is a powder, said powder contains at |east one
active ingredient and at |east one solid carrier or diluent material, said
powder is agitatingly adm xed with said aqueous phase, and said agitated

Example 8
)

(The preparation of a 1-phase (aqueous) admixture containing

10 tobramycin):

15mg solid tobramycin is added into 5ml water to

obtain an admixture containing 3 mg/ml tobramycin.

Example 9

15 (The preparation of a 2-phase (oil/aqueous) admixture

containing tobramycin and cephalexin monohydrate):

Sml water solution containing 3 mg/ml tobramycin is
added into a cup for nebulization, and then a 200l mixture
consisting of 1%(W/V) cephalexin monohydrate in mineral oil

20 is added to obtain a 2-phase (oil/aqueous) admixture
containing 3mg/ml tobramycin and 0.4mg/ml cephalexin

monohydrate.

#91672V2 11



admixture is subjected to nebulizing. 10 9. The method of claim8, ieMaYn?il3
said powder is selected fromthe group consisting of dicalcium phosphat e,
calcium'sul fate, |actose, kaolin, sodiumchloride, dry starch, and powdered
sugar. 10. The nethod of claim1, wherein said active 15 ingredient is
selected fromrespiratory agents. 11. The nmethod of claim 10, wherein said
respiratory agent is selected fromthe group consisting of vitamns, . ~
steroi ds, cephal osporins, penicillins, tetracyclines, macrolides,

am nogl ycosi des, sul fonam ds, pol ypetides, ephedrine sulfate, 2 0 nethyl
ephedrine, agghiiflsepne, isoproterenal sulfate, and am nophylline. 12. A
net hod for preparing fine drops of an aqueous liquid containing at |east
one solid active material adapted for use in treating a resiratory ail nent,
conpri sing: (ohepreparation of @ phage-Loil/payeppsyiagimixtargol i d phase whi ch
contains at |east one active solid ingredient and at |east one solid
carrier or d¢onerningtealaadigh)menehyidigteaind sephdlgtiase with an aqueous
liquid 5 conprising water to forman adm xture; and (c) nebulizing said
admi xt ur & urchemodogndiiatedns sufficient to transfer substantially only solid
active ingredients) fromsaid solid phase to said aqueous |iquid phase and

nar edi ent o) whi | o SNOF GUEIHERTRitRg AEnaBE & AR o SRR BT R T ot her
(nan <t 9 SIS BLPGSTIR SRR R R ERENE Lo 22
o R R TN T A DN
OMAREENE T I M HE A S TS
10 cephalexin monohydrate in mineral oil. T.hen 200ul(=V1)

above oil phase drug is added into a cup containing Sml(=V2)

water and stirred to form a 2-phase (oil/aqueous) admixture

containing 0.2mg/ml cephradine monohydrate and 0.2mg/ml

cephalexin.

15
Test Examples 8 to 10
L
) (nebulization and HPLC analysis):

Repeat the steps in test example 1, but the admixtures
obtained in examples 8 to 10 are respectively added instead,

20 and the results of HPLC analysis are listed in table 2.

Table 2:

test active theoretical |Liquid fine drops|recovery

#91572 V2 12



2 0-14. The method of claim 12, wherein a recovery rate of the sol i2d0 dAig 7113

‘is greater than 90%
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92.23% indicates the active ingredient (tobramycin) stored in a

solid phase carrier can be successfully transferred to vapor phase

(liquid fine drops).

In example 9, another active ingredient (cephalexin

monohydrate) stored in an oil phase carrier is added into the

admixture of example 8 to form a 2-phase (oil/aqueous)
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10968 () - 10968 ()- 10%68& ()-10%6& ()- 10968 ()-Kdr ' dEyZ; f1' 109eMAY. 2003
A0%SE () - &% 10938 ()- " 109%%& ()- Y 109G& ()- @O%GE ()-'f+ZaByZ:
f1s3y1l0%& ()-110%& () -/ 109%& () - & 109%& ()-+10%& ()- 'S)$10% (& ()-YZ
~ @1 10%m€& ()- @®10%& ()-3! 1#3(10% ! & ()-F 10G 10G
10G010%&' ()-5' 109%G& ()- ,jaB~ @ 1fs10%& ()-Y 10%m& ()- !{
S$10%&' ()-fLIO%ME () - 10%& () - f, 10%& () - . .
2zBdB~_ @ 1! @ MB&"«( )SI’3 g&dm“( of test gxample-910894ksteyd- in table 2,
10%m& () -yy1lQ%m& ()- DcdE~ @ 1! 610%m& () - 9310%1& ()- 1y10%m& () -/ 10%m& () -
Y 10()/@-(%)}”1/13, mmgs%t}mz‘thplzfctly_g%g&e@)éxzt (cephalex(m monohydrate)
stored in the oil phase carrier and the active ingredient
(tobramycin) stored in the aqueous phase carrier can be mixed to
5 obtain the 2-phase (oil/aqueous) admixture, and then be
nebulized into liquid fine drops. The collected liquid (liquid
fine drops) is water solution primarily containing the active
ingredients (tobramycin and cephalexin monohydrate). Both
s ) recovery ratios over 80% indicate that the mixture of the active
10 ingredients stored in the aqueous phase carrier and in the oil

phase carrier can be transferred to vapor phase (liquid fine

drops).

In example 10, the admixture is prepared by adding the

drug (cephradine monohydrate and cephalexin monohydrate

15 stored in the oil phase carrier) into water. The result of test
example 10, as listed in table 2, indicates that the admixture can

form liquid fine drops by nebulization, and the collected liquid
(liquid fine drops) is water solution primarily containing the
active ingredients (cephradine monohydrate and cephalexin

20 monohydrate), so that two active ingredients stored in oil phase

carrier can be transferred to vapor phase (liquid fine drops).

From the foregoing description, one skilled in the art can

easily ascertain the essential characteristics of this invention,

#91572V2 14



109VE' () -t 109%&Z&' () - &L' 109Z& ()- 10m 10m 10nD10%r& () - +7zX6" >! 90 MAY 2603
J#9%0%z& ()-'! #940%p& ()-'! &L0%ZZ& () - s109&Z& ()-'v %09%& ()-M *
%40%b& ()-M789:E @ [f:10%& ()-& L' 310%@@& ()- 10Z& 10Z&

10Z89109%Z&&' () - 6109%&Z& ()-s310%Z& ()- ' |f}[< @ 10%&& ()-!

109%& () - &L0%Z& ()-!cOf 940U ()-!& 10% & ()-3y' 10%& ()-_4g}"?_ @

S6109Z& ()-4 109%& ()-1&109&Z& ()- /&L0%Z& () - ,

| FOrod 09 ()and owddlomadepyrtingisenpthe soope there@,1camanglke various

y' 10968 () -G 310%3& ()- 10Z& 10Z& 10Z&9109%&Z&&' ()-5SVaBbCl 99" 10%3& () -
@QLO%EE () - 105kE8g9s andmaodificatinnedeh¢ inven1ianes alap@it taBmCious

, 10%G& () -!1 (@10% (& ()-f&I0%G8 ()- " $! 10%3&' () - Y"10%8 ()-S 10%G& ()-u

31 v dYNGEsage3CGad @ @ oiEdion s Thrs4 DABER efrib o i¥@ss Gye Al98@&ith)in
11098 ()-!1 11K " "dEYNC!  110% h& ()- 10%h& ()- 10% hé& ()-
the claims.
5
)
)
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}ggﬁgog;(;(&hép% h& ()- ' 10% h& ()- 3" #3#i #4#38r $aBYNCL @L0% &' () - 9}0%%5%;({) 5003
e ()5 10% hE ()~ 940% hE () & #10% et ()- L 1109 ha' ()= v10% "
h& () - VOAmE) &UEVEWEX&IYNC! 10 10 10 910% & ()-410% h& ()-2' 10% h& () -
0f 10% h& ()- & 110% h& ()- X&g&me&&!'\' dEYNC! yL109%Z& ()- F 10%Z& ()-
K e R i T
1092& ()- L. @0%& ()- ,,109%& () 0 V4GB! ( 940078 ()- #8&109%Z& () -
M)))))))*bC y109%&& @m howdckoq ;r_a\ns%zrmg an ac ive ingredient from
a solid phase to an aqueous liquid phase comprising:
(a) providing a solid phase containing at least one
5 solid active ingredient and at least one solid carrier or
diluent material;
(b) admixing said solid phase with an aqueous liquid
comprising water to form an admixture; and
{j (c) nebulizing said admixture under conditions
10 sufficient to transfer substantially only solid active
ingredient(s) from said solid phase to said aqueous liquid
phase and to form fine drops of said aqueous liquid phase
containing said active ingredient(s) while not transferring a
substantial amount of said solid carrier or diluent to said fine
15 drops of aqueous liquid.
2. The method of claim 1, wherein said solid phase
contains at least two active ingredients.
-/~ ) 3. The method of claim 1, wherein said admixture
contains two or more active ingredients..
20 4. The method of claim 1, wherein said admixture is
nebulized by a nebulizer.
5. The method of claim 1, wherein a recovery rate of the

solid drug is greater than 90%.

6. The method of claim 1, wherein the solid active
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ingredient(s) from said solid phase to said aqueous
O liquid phase and to form fine drops of said aqueous
10 liquid phase containing said active ingredient(s) while
not transferring a substantial amount of solid other than
said solid active ingredient to said fine drops of
aqueous liauid.
13. The method of claim 12, wherein said active solid
15 ingredient is at least one member selected from the group
consisting of vitamins, steroids, cephalosporins, penicillins,
tetracyclines, macrolides, aminoglycosides, sulfonamides,
7
\) polypetides, ephedrine sulfate, methylephedrine,
acetylcyseine, isoproterenol sulfate and aminophylline.
20 14. The method of claim 12, wherein a recovery rate of
the solid drug is greater than 90%.
15. The method of claim 12, wherein the solid active

ingredient is tobramycin.

16. The method of claim 12, wherein said solid phase is
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18. The method of claim 17, wherein said solid carrier
or diluent is at least one member selected from the group
consisting of dicalcium phosphate, calcium sulfate, lactose,

/{) , kaolin, sodium chloride, dry starch and powdered sugar.
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