
;e3edQIdNDDE$F@F2.I6dITI;E ]r U ~1AY 4i~~j~ METHOD FOR TRANSFERRING .ONE OR
MORE ACTIVE INGREDIENTS BETWEEN DIFFERENT PHASE CARRIERS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to a
method for controlling administration, particularly to a method for
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 a temperature above the melting point of
the semi-solid or oil; and (b) nebulizing the admixture to form liquid
drops; and (c) applying the liquid drops to the eye. 2 0 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.    L ~i ~'~ ~~ ~ :~~~ It is another
object of the present invention to provide a method, which enables one or
more active ingredients to be transferred between different phase carriers.
For example, the active ingredient unstable in water can be stored in an
oil phase 5 carrier (oil phase) or non-aqueous liquid phase carrier to keep



the active ingredient stable. When desired to use, then the active
ingredient can be transferred to water or water solution (aqueous phase
carrier), and then be transferred to liquid fine ~-) drops (vapor phase).
10 It is the 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 2 0 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 ~e,5~z vz   2 0 Pri~"~' '~ ;i~d~;~ active ingredient (or
active ingredients) mixed with a solid carrier. The solid drug can be in
the form of powder, granule, tablet or capsule, wherein the powder is
preferred. In order to control the amount of the active ingredient in the
powder, a 5 solid powdered diluent can be added. The solid powdered diluent
can be selected from the group consisting of dicalcium phosphate, calcium
sulfate, lactose, kaolin, sodium chloride, dry starch, and powdered sugar.
The aforesaid semi-solid drug can be an active 10 ingredient (or active
ingredients) mixed with a grease, fat or wax carrier. The aforesaid
non-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. 2 0 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 ore, ei2 vz g   ~ 0 P~,~'~ ''~j~;a from the
group consisting of ophthalmic agents, dermal agents (including cosmetic
agents), ENT (ear, nose and throat) agents, and respiratory agents. The
ophthalmic agents can be selected from the group 5 consisting of vitamins,
steroids (e.g. betamethasone, or dexamethasone), cephalosporins (e.g.
cephradine, or cephalexin), penicillins (e.g. amoxic=illin, or ampicillin),
tetracyclines (e.g. chlorotetracycline, or demeclocycline), macrolides
(e.g. erythromycin base, erythromycin propionate), 10 aminoglycosides (e.g.
gentamicin, tobramycin or neomycin), sulfonamides (e.g. sulfamethomidin,
sulfamethoxypyridazine), polypetides (e.g. bacitracin) and naphazoline
hydrochloride. 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), macrolides (e.g. erythromycin base, erythromycin
propionate), aminoglycosides (e.g. gentamicin, tobramycin or neomycin), 2 0
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. ~ets~z vz   0 MAY ~~~~ 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, 5 erythromycin propionate), amino
glycosides (e.g. gentamicin, tobramycin or neomycin), sulfonamides (e.g.
sulfamethomidin, sulfamethoxypyridazine), polypetides (e.g. bacitracin),
naphazoline hydrochloride, and acetylcysteine. 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,
methyl ephedrine, acetylcysteine, isoproterenol sulfate, and aminophylline.
2 0 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 aets~2 v2   2 0 MAY ~~~~3
obtained and operated by one skilled in the art. In the present invention,
the nebulizer is used for providing energy to oscillate water and form a
liquid fine drops escaping from the surface of the admixture (active
ingredient with water or water 5 solution). The temperature of the
nebulized fine drops of liquid was about 25 ~ . The active ingredient of
the admixture can be brought out with liquid fine drops to achieve the
object of controlling drug delivery. _) 10 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 15 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. 2 0 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 nats~2 vz   2 0 ~1~Y ;?~~~3 form a non-aqueous drug
to keep the active ingredient stable. When desired to use, then the drug
can be mixed with water or water solution to form an admixture. The
admixture was then placed in a nebulizer to form fine drops of liquid. The
nebulized 5 fine drops of liquid can then be easily and smoothly delivered
to the patient's body by gentle currents of air (e.g. provided by a fan
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 2 0
(The preparation of a drug containing cephalexin monohydrate): lOmg
cephalexin monohydrate (an active ingredient) is added into a 10m1 flask,
and then mineral oil is added to obtain a 10m1 drug containing 0.1 %(W/V)
cephalexin monohydrate. 



i191572 V2   2 0 MIRY r~~0~ Examples 2 to 5 (The preparation of drugs
containing cephalexin monohydrate): Repeat the steps in example 1, but
50mg, 100mg, 5 250mg, and 500mg cephalexin monohydrate are added instead to
obtain pharmaceuticals containing 0.5%(W/V), 1.0%(W/V), 2.5%(W/V), and
5.0%(W/V) cephalexin monohydrate respectively. ",- ) 10 Examples 6 and 7
(The preparation of drugs containing cephalexin sodium): Repeat the steps
in example 1, but 100mg and SOOmg cephalexin sodium are respectively added
instead to obtain the pharmaceuticals containing 1.0%(W/V) and 5.0%(W/V) 15
cephalexin sodium. Test Example 1 (nebulization and HPLC analysis):
2001(V1) drug obtained in example 1 is added into a 2 0 cup containing
Sml(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 ns,s~z vz g   2 ~ ~~~s~ %.;~u~ admixture in the cup into
liquid fine drops. After nebulized for a period of time, there are some oil
phase liquid still remained in the cup, and the liquid fine drops is
collected and cooled 



down to become liquid which is a water solution containing the 5 active
ingredient. The concentration of the active ingredient in the collected
liquid (liquid fine drops) is then determined by HPLC analysis, and the
results are listed in table 1, wherein the term "theoretical concentration"
is the concentration of the active ingredient in the admixture before
nebulization, and the 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 the results of HPLC analysis are listed in
table 1. Table 1: theoreticalliquid fine dropstestactive concentration
concentrationrecoveryexampleingredient ( mg/ml) ( mg/ml)ratio(%)
1cephalexin 0.04 0.0302 75.38monohydrate ~s~s~2 vz g   ~ D MAY 2~~3
cephalexin2
monohydratep,200.l63581.74cephalexin3p.400.388997.23monohydratecephalexin41
.000.961496.14monohydratecephalexin2,001.384768.74monohydratecephalexin6p,4
00.365991.49sodiumcephalexin72.001.659082.95sodium theoretical
concentration = (concentration of drug(%W/V))X 



(amount of drug(=V 1 )) / (amount of water in the cup(=V2)) recovery ratio
(%) _ (liquid fine drops concentration) / (theoretical concentration)X100%
5 The active ingredient contained in the drug obtained in examples 1 to 7
are a11 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 1 o 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 N915T2 V2 10
2 0 MAY ~ ~~3 Example 10 (The preparation of a 2-phase (oil/aqueous)
admixture containing cephradine monohydrate and cephalexin 5 monohydrate):
Smg cephradine monohydrate and Smg cephalexin monohydrate are added into a
10m1 flask, and then mineral oil is added to the volume obtain a 10m1 oil
phase drug containing 0.5%(W/V) cephradine monohydrate and 0.5%(W/V) 10
cephalexin monohydrate in mineral oil. Then 200A(=V1) above oil phase drug
is added into a cup containing 5m1(=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 (nebulization and HPLC
analysis): Repeat the steps in test example 1, but the admixtures obtained
in examples 8 to 10 are respectively added instead, 2 0 and the results of
HPLC analysis are listed in table 2. Table 2: 



test active theoretical ~iquid fine drops ~recovery~ as~s~z vz 12   ~
P~!~`~ rl~t~'~ exampleingredientconcentrationconcentrationratio
(%)(mg/ml)(mg/ml)8tobramycin32.766892.23tobramycin32.891696.39cephalexinmon
ohydrate0.40.332383.07cephradine 0.2 0.1535
76.74monohydrate10cephalexinmonohydrate0.20.194897.40 In example 8, the
active ingredient (tobramycin) stored in the solid phase carrier transfers
into the aqueous phase carrier after adding water for preparing the
admixture. The result of test 5 example 8, as listed in table 2, indicates
the drug obtained in example 8 can be nebulized to form liquid fine drops
by the nebulizer. According to results listed in table 2, the collected
liquid (collected from liquid fine drops) containing the active ingredient
(tobramycin). Additionally, the high recovery of 10 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 15 admixture of example 8 to form a 2-phase
(oil/aqueous) uats~2 vz 1 3   2 0 MhY Q003 admixture. The result of test
example 9, as listed in table 2, indicates that the active ingredient
(cephalexin 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 recovery ratios over 80%
indicate that the mixture of the active a 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 2 0 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, #sls~z v2 14   2
0 M~~`f ??;~~~ v 5 and, without departing from the scope thereof, can make
various changes and modifications of the invention to adapt it to various
usages and conditions. Thus, other embodiments are also within the claims.
#91572 V2 15   z o r~~v~ ~;~ What is claimed is: 



1. A method for transferring an active 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 (c) nebulizing said admixture
under conditions 10 sufficient to transfer substantially only solid active
ingredients) from said solid phase to said aqueous liquid phase and to form
fine drops of said aqueous liquid phase containing said active ingredients)
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 l, 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 ~s~s~z vz 16   2 ~ MAY ?~i.~3 ingredient is tobramycin. 7.
The method of claim 1, wherein said solid phase is selected from the group
consisting of powder, granule, tablet and capsule. 5 8. The method of claim
7, wherein said solid phase is a powder, said powder contains at least one
active ingredient and at least one solid carrier or diluent material, said
powder is agitatingly admixed with said aqueous phase, and said agitated 



admixture is subjected to nebulizing. 10 9. The method of claim 8, wherein
said powder is selected from the group consisting of dicalcium phosphate,
calcium sulfate, lactose, kaolin, sodium chloride, dry starch, and powdered
sugar. 10. The method of claim 1, wherein said active 15 ingredient is
selected from respiratory agents. 11. The method of claim 10, wherein said
respiratory agent is selected from the group consisting of vitamins, . ~
steroids, cephalosporins, penicillins, tetracyclines, macrolides,
aminoglycosides, sulfonamids, polypetides, ephedrine sulfate, 2 0 methyl
ephedrine, acetylcyseine, isoproterenal sulfate, and aminophylline. 12. A
method for preparing fine drops of an aqueous liquid containing at least
one solid active material adapted for use in treating a resiratory ailment,
comprising: #91572 V2 17   2 0 M~1V r~~;~ (a) providing a solid phase which
contains at least one active solid ingredient and at least one solid
carrier or diluent material; (b) admixing said solid phase with an aqueous
liquid 5 comprising water to form an admixture; and (c) nebulizing said
admixture under conditions sufficient to transfer substantially only solid
active ingredients) from said solid phase to said aqueous liquid phase and
to form fine drops of said aqueous 10 liquid phase containing said active
ingredients) 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, polypetides, ephedrine sulfate, methylephedrine,
acetylcyseine, isoproterenol sulfate and aminophylline. 



2 0 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 as~siz vz 1 B   selected from the group consisting of powder,
granule, tablet and capsule. 17. The method of claim 16, wherein said solid
phase is a powder, said powder contains at least one active ingredient 5
and at least one solid carrier or diluent. 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. ue~s~2 vz 19
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