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57 ABSTRACT 
This invention relates to a unique drug delivery system 
for delivering drugs to a body cavity. The drug delivery 
system comprises a medicament and a polymer such 
that the drug delivery system is a liquid at room temper 
ature but forms a semi-solid or gel at the body tempera 
ture in the body cavity. 

55 Claims, 1 Drawing Figure 
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DRUG DELIVERY SYSTEM UTILIZING 
THERMOSETTING GELS 

BACKGROUND OF THE INVENTION 
A goal of pharmaceutics is to efficiently deliver a 

therapeutic drug to the site of action. Over the years 
methods have been developed to achieve this goal. 
One approach to the drug delivery improvement is to 

use a formulation which is liquid at room temperature 
but which forms a semi-solid when warmed to body 
temperature. 
Such a system hs been described in U.S. Pat. No. 

4,188,373 using "Pluronic (R) polyols" as the thermally 
gelling polymer. In this system the concentration of 
polymer is adjusted to give the desired sol-gel transition 
temperature, that is the lower concentration of polymer 
gives a higher sol-gel transition temperature. However, 
with the currently commercially available "Pluro 
nic (R)' polymers the ability to obtain a gel of the de 
sired rigidity is limited while maintaining the desired 
sol-gel transition temperature at physiologically useful 
temperature ranges near 26-35 C. 

Similarly a Canadian patent 1,072,413 which relates 
to (poloxamer polyols) with gelling temperatures 
higher than room temperature uses additives to bring 
about the gelling characteristics of the polymer which 
contains therapeutic or other type agents. Also in this 
Canadian patent "Tetronic (E)” polymers are used as 
additive agents rather than the primary polymeric agent 
as in the instant case. 

SUMMARY OF THE INVENTION 

The present invention provides a pharmaceutical 
vehicle which is useful in delivering pharmacologically 
active medicaments to a body orifice such as the rec 
tum, vagina, urethra, external auditory meatus, nasal 
passage or buccal or oral cavity. The drug delivery 
system consists of a clear physiologically acceptable 
liquid which forms semi-solid "gel' at human body . 
temperature. The sol-gel transition temperature and 
rigidity of the gel can be modified by changes in poly 
mer concentration combined with the pH and ionic 
strength of the solution. 
We describe here a unique drug delivery system 

which at room temperature has the properties of a liq 
uid, but when administered rectally, nasally, vaginally 
or otically or to the oral cavity, buccal pouch or ure 
thral lumen, changes to a semi-solid or gel when 
warmed by the body. The advantages of such a system 
are: the convenience of handling a liquid during the 
administration phase including the property of a liquid 
to make intimate contact before gel formation. Once 
gelled the advantage is the prolonged time of release of 
the drug at the site of administration. The advantage of 
increasing the release time results not only in a pro 
longed time of therapeutic effectiveness but as a result 
of enhanced delivery the dose of drug can be reduced. 
The gelling characteristics of this system also enhance 
the retention of product formulations within body cavi 
ties or lumens which might normally be rapidly de 
pleted if dosed exclusively as liquids. The dose sparing 
ability of such a drug delivery system is realized when 
serious side effects of some drugs are reduced. 

It has been discovered that certain polymers are use 
ful vehicles having the properties set forth above. The 
polymers are tetra substituted derivatives of ethylene 
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2 
diamine (poloxamine, w=2 in Formula I), propylene 
diamine (w =3), butylenediamine (w =4), pentylenedia 
mine (w =5) or hexylene diamine (w =6). The substitu 
ents are block copolymers of poly(oxypropylene) and 
poly(oxyethylene) of various chain lengths and ratios x 
to y in the general formula of the polymer shown be 
low. 

wherein w is an integer from 2 through 6. 
A typical polymer system of our invention would 

contain a polymer containing approximately 40 to 80% 
poly(oxyethylene) and approximately 20 to 60% poly 
(oxypropylene). The total molecular weight of the pol 
ymer used in our invention is greater than 7,000 and can 
go as high as 50,000 but preferably is in the range of . 
7,000 to 30,000, and x and y are any integers within the 
above constraints. Preferred polymers are those of the 
formula above wherein w = 2, namely the poloxamine 
polymers. 
The aqueous drug delivery vehicle would contain 

from 10% to 50% by weight of the entire vehicle of 
polymer described above. The aqueous drug delivery 
vehicle would also contain the drug or therapeutic 
agent in addition to various additives such as acids or 
bases to adjust the pH of the composition, buffers to 
maintain the pH, preservatives to control bacterial con 
tamination, other additives to provide for drug solubil 
ity and stability and formulation performance with puri 
fied water making up the remainder of the drug deliv 
ery vehicle. 

DETAILEED DESCRIPTION OF THE 
INVENTION 

The invention consists of a pharmaceutical composi 
tion or drug delivery system which is a clear physiolog 
ical acceptable solution at room temperature or lower 
but which forms a semi-solid or gel when warmed to 
body temperature. The unique feature of this system is 
that both the gel transition temperature and/or the 
rigidity of the gel can be modified by adjustment of the 
pH and or ionic strength and polymer concentration. 
The ability to change the sol-gel transition tempera 

ture by pH adjustment is a critical feature of the inven 
tion which overcomes many of the disadvantages of 
previous approaches. Also the sol-gel transition temper 
ature can be modified somewhat by ionic strength ad 
justment. 
An example of a drug delivery vehicle in accordance 

with this invention consists of an aqueous solution of, 
for example, a tetra substituted ethylene diamine block 
copolymer of poly(oxyethylene)-poly(oxypropylene) 
(where w = 2 in Formula I) in which the substitution at 
the nitrogen is to the poly(oxypropylene) block and the 
polymer consists of about 40-80% as the poly(oxyethy 
lene) unit and about 20-60% as the polypropylene unit 
and which has a total average molecular weight of 7,000 
to 50,000 with a preferred range of 7,000-30,000. Such 
polymers are included in the polymers sold under the 
trademark "Tetronic (R)' polyols by BASF Wyandotte 
Corporation. 
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Other polymers where w=3 to 6 (of Formula I) can 
be made according to methods known in the art (Block 
and Graft Copolymerization, Vol. 2 edited by R. J. 
Ceresa published by John Wiley and Sons, 1976) by 
using the appropriate initiators such as for example 
propylenediamine, butylenediamine, pentylenediamine 
and hexylenediamine. 
The preferred polymers are those which form gels at 

a concentration range of 10 to 50% of the polymer to 
Wate. 
A good example of a typical polymer used in the drug 

delivery system of our invention is Tetronic (R) 1307 
which thermally gels over a concentration range of 
about 15 to 35% in water with gelling temperatures of 
about 30 to 10° C. at neutral pH. The gel strength at 
35% is much more rigid than the 15% gel. However, 
with a sol-gel transition temperature of about 10 C. any 
useful liquid product would have to be refrigerated 
below this temperature. A useful vehicle can be pre 
pared however by modification of both concentration 
and pH. For example a 27% Tetronic (R) 1307 solution at 
neutral pH has a sol-gel transition temperature of about 
16' C. but at pH 4 (adjusted to such with HCl at 10° C.) 
the transition temperature is about 25 C. The gel 
formed under these conditions meets the requirements 
of a fairly rigid gel which is a liquid at room tempera 
ture. 
The effect of pH and polymer concentration on gel 

ling temperature for Tetronic (R) 1307 is shown in FIG. 
1. Thus, for example, at a concentration of polymer to 
water of 25% the gelling temperature is 19° C. at pH 6 
and increases to 26 C. at pH 4. 
For administration of the drug delivery system of our 

invention to the rectum, urethra, nasal cavity, vagina, 
auditory meatis, oral cavity or buccal pouch as a liquid 
the pH of the system can range from 2 to 9 with the 
preferred pH range being 4 to 8. The pH, concentration 
and gelling temperatures will vary for any individual 
polymer falling within the class covered in this inven 
tion and these factors can be determined by those skilled 
in the art in possession of this concept. 
The pH of the drug delivery system is adjusted by 

adding the appropriate amount of a pharmaceutically 
acceptable acid or base to obtain the required pH. The 
acid or base can be any that are known to persons 
skilled in the art but are preferably hydrochloric acid or 
sodium hydroxide. 

In general the drug delivery vehicle of the present 
invention will contain from about 0.01 to about 5% of 
the medicament or pharmaceutical, from about 10 to 
about 50% of the polymer and from 90 to about 45% 
water. In special situations, however, the amounts may 
be varied to increase or decrease the dosage schedule. 

If desired, the drug delivery vehicle may also contain, 
in addition to the medicament, buffering agents and 
preservatives. Suitable water soluble preservatives 
which may be employed in the drug delivery vehicle 
are sodium bisulfite, sodium thiosulfate, ascorbate, 
benzalkonium chloride, chlorobutanol, thimerosal, 
phenylmercuric borate, parabens, benzylalcohol and 
phenylethanol. These agents may be present in amounts 
of from 0.001 to 5% by weight and preferably 0.01 to 
2%. Suitable water soluble buffering agents are alkali or 
alkali earth carbonates, phosphates, bicarbonates, ci 
trates, borates, acetates, succinates and the like, such as 
Sodium phosphate, citrate, borate, acetate, bicarbonate 
and carbonate. These agents may be present in amounts 
sufficient to maintain a pH of the system of between 2 to 
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4. 
9 and preferably 4-8. As such the buffering agent can be 
as much as 5% on a weight to weight basis of the total 
composition. 
Another factor which can affect the gelling tempera 

ture of the drug delivery vehicle or pharmaceutical 
composition is the ionic strength and this is done by 
adding a pharmaceutically acceptable salt, such as so 
dium chloride, potassium chloride or mixtures thereof 
or even suitable alkali metal salts such as sodium sulfate 
and the like. The effect of adding sodium chloride is to 
decrease the gelling temperature by about 3 C. for a 
change of 0.2 molar in ionic strength. Under most con 
ditions of use the body's pH and ionic strength will help 
maintain the drug delivery system as a gel in the rectum, 
nasal cavity, vagina or auditory meatus. 
Any pharmaceutically active material may be deliv 

ered in the drug delivery system of this invention. Pref. 
erably the drug or pharmaceutical is water soluble al 
though some drugs will show greater solubility in the 
polymer system than others. Also the drugs may be 
insoluble and can be suspended in the polymer vehicle. 

Suitable drugs which can be administered in, the drug 
polymer delivery system of the present invention are 
antibacterial substances such as g-lactam antibiotics, 
such as cefoxitin, n-formamidoylthienamycin and other 
thienamycin derivatives, tetracyclines, chlorampheni 
col, neomycin, gramicidin, bacitracin, sulfonamides; 
aminoglycoside antibiotics such as gentamycin, kana 
mycin, amikacin, sisomicin and tobramycin; nalidixic 
acids and analogs such as norfloxacin and the antimicro 
bial combination of fludalanine/pentizidone; nitrofura 
Zones, and the like; antihistaminics and decongestants 
such as pyrilamine, cholpheniramine, tetrahydrazoline, 
antazoline, and the like; anti-inflammatories such as 
cortisone, hydrocortisone, beta-methasone, dexametha 
sone, fluocortolone, prednisolone, triancinolone, indo 
methacin, sulindac, its salts and its corresponding sul 
fide, and the like. Also included are antiparasitic com 
pounds such as ivermectin; antiviral effective com 
pounds such as acyclovir and interferon. 

For otic use besides the antibacterials and anti-inflam 
matory drugs the use of local anesthetic is helpful in 
reducing the pain. Local anesthetics such as benzocaine, 
lidocaine, procaine and the like can be used. 
For treatment of vaginal and urethral conditions re 

quiring antifungal, amebecidal, trichomonacidal agent 
or antiprotozoals the following can be used such as 
polyoxyethylene nonylphenol, alkylaryl sulfonate, ox 
yoguinoline sulfate, miconazole nitrate, sulfanilamide, 
candicidin, sulfisoxazole, nystatin, clotrimazole, metro 
nidazole and the like and for antiprotozoals, chloram 
phenicol, chloroquine, trimethoprim, sulfamethoxazole 
and the like. 

For use rectally the following suitable drugs can be 
administered by the drug polymer delivery system of 
the present invention: 

(1) Analgesics such as aspirin, acetaminophen, deflu 
nisal and the like; 

(2) anesthetics such as lidocaine, procaine, benzo 
caine, xylocaine and the like; 

(3) antiarthritics such as phenylbutazone, indonetha 
cin, sulindac, dexamethasone, ibuprofen, allopurinol, 
oxyphenbutazone probenecid and the like; 

(4) antiasthma drugs such as theophylline, ephedrine, 
beclomethasone dipropionate, epinephrine and the like; 

(5) urinary tract disinfectives such as sulfamethox 
azole, trimethoprim, nitrofurantoin, norfloxicin and the 
like; 
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(6) anticoagulants such as heparin, bishydroxy cou 
marin, warfarin and the like; 

(7) anticonvulsants such as diphenylhydantoin, diaze 
pam and the like; 

(8) antidepressants such as amitriptyline, chlordiazep 
oxide, perphenazine, protriptyline, imipramine, doxepin 
and the like; 

(9) antidiabetics such as insulin, tolbutamide, tolaza 
mide, acetohexamide, chlorpropamide and the like 

(10) antineoplastics such as adriamycin, flurouracil, 
methotrexate, asparaginase and the like; 

(11) antipsychotics such as prochlorperazine, lithium 
carbonate, lithium citrate, thioridazine, molindone, flu 
phenazine, trifluoperazine, perphenazine, amitriptyline, 
triflupromazine and the like; 

(12) antihypertensive such as spironolactone, methyl 
dopa, hydralazine, clonidine, chlorothiazide, deserpi 
dine, timolol, propranolol, metoprolol, prazosin hydro 
chloride, reserpine and the like; and 

(13) muscle relaxants such as melphalan, danbrolene, 
cyclobenzaprine, methocarbamol, diazepam and the 
like. 

(14) antiprotozoals such as chloramphenicol, chloro 
quine, trimethoprim and sulfamethoxazole. 

Typically as stated previously, the present liquid drug 
delivery device would contain from about 0.001 to 
about 5% of the medicament of pharmaceutical on a 
weight to weight basis. Thus, from one gram of the 
liquid composition which is about 1 ml of solution, one 
would obtain about 0.1 mg to about 50 mg of drug. 
The particular drug used in the pharmaceutical com 

position of this invention is the type which a patient 
would require for pharmacological treatment of the 
couldition from which said patient is suffering. For ex 
ample, if the patient is suffering from pain or itch of the 
external auditory canal, the drug of choice would prob 
ably be benzocaine. * - 
Also included in this invention is the use of the drug 

delivery device or pharmaceutical composition minus 
the active drug or medicament for restoration or main 
tenance of vaginal acidity. All the ratios of components 
as described above would be satisfactory for this con 
position. For this use one would administer the vehicle 
as needed at the desired pH. 
The preparation of the drug delivery systems are 

described below and the appropriate examples which 
follow were all carried out according to this procedure. 
Since the Tetronic (R) polymer systems of this invention 
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dissolve better at reduced temperatures, the preferred 
methods of solubilization are to add the required 
amount of polymer to the amount of water to be used. 
Generally, after wetting the polymer by shaking, the 
mixture is capped and placed in a cold chamber or in a 
thermostated container at about O' C. to 10 C. to dis 
solve the polymer. The mixture can be stirred or shaken 
to bring about a more rapid solution of the polymer. 
The drug substance and various additives such as 

buffers, salts and preservatives are then added and dis 
solved. The final desired pH adjustment can be made by 
adding the appropriate acids or bases such as hydro 
chloric acid or sodium hydroxide. 
When used to treat conditions of the ear or nose the 

pharmaceutical composition will be administered as a 
liquid by any conventional means of delivering drop 
formulations such as by means of an eye-dropper or by 
using a squeeze bottle such as an Ocumeter (R). 
When used to deliver drugs rectally, urethrally or 

vaginally, the pharmaceutical composition will be ad 
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6 
ministered as a liquid by use of an appropriate syringe 
adapted with the appropriate delivery tube or needle. 

EXAMPLES 

The following examples are illustrations and are not 
intended to be restricive of the scope of the invention. 

All percentages are given in (w/w)% and all pH 
measurements are for 10° C. 

EXAMPLE 1. 

The use of the polymer vehicle to deliver norfloxacin 
a broad spectrum antimicrobial compound. 

Solution 1 Solution 2 Solution 3 

norfloxacin 0.1% 0.1%, 0.1% 
Tetronic (R) 1307 22.0% 27.0% 32.0% 
pH adjusted with 
HCl to 4. 4. 4 
sufficient purified 
water to make 100% 100% 100% 
gel-sol transi- . . . 
tion temp. 30 C. 26 C. 21 C. . 

All three solutions can be administered as described 
previously as liquids, however, solution 3 would require 
cooling to below 21 C. before use. 

EXAMPLE 2 

Dexanethasone 0.05% 
Tetronic (E) 1307 30.0% 
Benzalkonium chloride 0.02% 
pH adjusted with HCl to 4 
sufficient purified water to make 100% 
gel-sol transition temperature 21 C. 

EXAMPLE 3 

Gentamycin sulfate 0.1%, 
Tetronic (R) 1307 25.0% 
Benzalkonium chloride 0.01% 
Sodium chloride 0.05% 
pH adjusted with HCl to 4 
sufficient purified water to make 100% 
gel-sol transition temperature 26 C. 

EXAMPLE 4 

Chloramphenicol 0.5% 
Tetronic (R) 1508 20.0% 
Sodium acetate 0.3% 
Benzalkonium chloride 0.01% 
pH adjusted with HC to 5 
sufficient purified water to 100% 
make gel-sol transition temperature 27 C. 

EXAMPLE 5 

Lidocaine 5% 
Tetronic (R) 1307 25% 
Benzalkonium chloride 0.01% 
pH adjusted with HCl to 4 
Sufficient purified water to 100% 
make gel-sol transition-temperature 32 C. 



4,478,822 
EXAMPLE 6 

Sodium acetate 2% 
Tetronic (R). 1307 21% 
Benzalkonium chloride 0.01% 
pH adjusted with HCl to 5 
sufficient purified water to 100% 
gel-sol transition temperature 25° C. 

EXAMPLE 7 

Solution Solution 2 

Timolol maleate 0.68% 0.68% 
Tetronic (R) 1307 22% 27% 
pH adjusted with HCl to 4. 4. 
sufficient purified water 100% 00% 
gel-sol transition 
temperature 30 C, 26 C. 

If the pharmaceutical compositions of Example. 1-7 
were compared with similar compositions but without 
the polymer, it would be expected that the compositions 
of Examples 1-7 would result in greater sustained con 
centrations of the drug at the site of administration. 

Following the procedure of Examples 1-7 one can 
use an appropriate amount of the polymers listed below 
in place of the Tetronic (R) 1307 or Tetronic (R)1508 pol 
ymer used in Examples 1-7. 

Tetronic 1107 
Tetronic 908 
Tetronic 707 
Following the procedure of Examples 1-7 one can 

use an appropriate amount of the drugs previously enu 
merated in this application. 
What is claimed is: 
1. An acqueous pharmaceutical composition for rectal, 

urethral, nasal, vaginal, optical or oral in the buccal 
pourch administration to a body cavity to treat a condi 
tion requiring pharmacological treatment comprising 

a. 10% to 50% by weight of a polymer of the formula: 

H(OC2H4)(OC3H6). (C3H6O)(C2H5O).H 

wherein w is an integer of from 2-6 containing 
approximately 40% to 80% poly(oxyethylene) and 
approximately 20 to 60% poly(oxypropylene) and 
having a molecular weight of 7,000 to 50,000; and 
X and y are any integers within the above con 
straints; and 

b. a pharmacologically effective amount of drug se 
lected from the group consisting of anti-bacterial 
substances, antihistamines and decongestants, anti 
inflammatories, anti-parasitics, antiviral, local anes 
thetics, antifungal, amebecidal, or trichomonocidal 
agents, analgesics, antiarthritics, antiasthmatics, 
anticoagulants, anticonvulsants, antidepressants, 
antidiabetics, antineoplastics, antipsychotics, anti 
hypertensives, and muscle relaxants and anti 
protozoals; and × - 

c. a pharmaceutically acceptable acid or base being in 
sufficient quantity to adjust the pH of the composi 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
tion to range from 2 to 9 and wherein the composi 
tion is liquid at about room temperature or below. 

2. The composition of claim 1 wherein the polymer is 
one wherein w is 2. 

3. The composition of claim 1 wherein the polymer is 
Tetronic (R1307. 

4. The composition of claim 1 wherein the gel-sol 
transition temperature of the composition is room tem 
perature or below and said composition is liquid at this 
temperature. 

5. The composition of claim 1 wherein the antibacte 
rial substances are selected from the group consisting of 
beta-lactan antibiotics, tetracyclines, chloramphenicol, 
neomycin, gramicidin, bacitracin, sulfonamides, amino 
glycoside antibiotics, tobramycin, nitrofurazone, nali 
dixic acid and analogs and the antimicrobial combina 
tion of fludalanine/pentizidone. 

6. The composition of claim 1 wherein the antihista 
minics and decongestants are selected from the group 
consisting of perilamine, chlorpheneramine, tetrahy 
drozaline and antazoline. 

7. The composition of claim 1 wherein the anti-in 
flammatory drugs are selected from the group consist 
ing of cortisone, hydrocortisone, betamethasone, dexa 
methasone, fluocortolone, prednisolone, triancinolone, 
indomethacin, sulindac and its salts and corresponding 
sulfide. 

8. A composition of claim 1 wherein the antiparasitic 
compound is ivermectin. 

9. The composition of claim 1 wherein the antiviral 
effective compounds are selected from the group con 
sisting of acyclovir and interferon. 

10. A composition of claim 1 wherein the local anes 
thetics are selected from the group consisting of benzo 
caine, lidocaine and procaine. 

11. The composition of claim 1 wherein the antifun 
gal, antiprotozoal, amebecidal or trichomonacidal agent 
is selected from the group consisting of polyoxyethyl 
ene nonylphenol, alkylaryl sulfonate, oxyquinoline sul 
fate, miconazole nitrate, sulfanilamide, condicidin, sulfi 
soxazole, nystatin, chlotrimazole, metronidazole, chlo 
ramphenicol, chloroquine, trimethoprim or sulfame 
thoxazole. 

12. The composition of claim 1 wherein the analgesic 
drug is selected from the group consisting of diflunisal, 
aspirin or acetaminophen. 

13. The composition of claim 1 wherein the antiar 
thritics are selected from the group consisting of phen 
ylbutazone, indomethacin, sulindac, dexamethasone, 
ibuprofen, allopurinol, oxyphenbutazone or probenecid. 

14. The composition of claim 1 wherein the an 
tiasthma drugs are selected from the group consisting of 
theophylline, ephedrine, beclomethasone diproprionate 
and epinephrine. 

15. The composition of claim 1 wherein the anticoag 
ulants are selected from the group consisting of heparin, 
bishydroxycoumarin, and warfarin. 

16. The composition of claim 1 wherein the anticon 
vulsants are selected from the group consisting of di 
phenylhydantoin and diazepam. 

17. The composition of claim 1 wherein the antide 
pressants are selected from the group consisting of ami 
triptyline, chlordiazepoxide perphenazine, protripty 
line, imipramine and doxepin. 

18. The composition of claim 1 wherein the antidia 
betics are selected from the group consisting of insulin, 
tolbutamide, tolazamide, acetohexamide and chlorprop 
amide. 
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19. The composition of claim 1 wherein the antineo 
plastics are selected from the group consisting of adria 
mycin, flurouracil, methotrexate and asparaginase. 

20. The composition of claim 1 wherein the antipsy 
chotics are selected from the group consisting of pro 
chlorperazine lithium carbonate, lithium citrate, thio 
ridazine, molindone, fluphenazine, trifluoperazine, per 
phenazine, amitriptyline and triflupromazine. 

21. The composition of claim 1 wherein the antihy 
pertensives are selected from the group consisting of 
spironolactone, methyldopa, hydralazine, clonidine, 
chlorothiazide, deserpidine, timolol, propranolol, meto 
prolol, prazosin hydrochloride and reserpine. s 

22. The composition of claim 1 wherein the muscle 
relaxants are selected from the group consisting of mel 
phalan, danbrolene, cyclobenzoprine, methocarbamol 
and diazepam. 

23. The composition of claim 1 which includes a 
buffering agent or salt of from 0 to 5% by weight of the 
composition. . . . . -m 

24. The composition of claim 23 wherein the buffer 
ing agent or salt is selected from the group consisting of 
alkali or alkali earth carbonates, chlorides, sulfates, 
phosphates, bicarbonates, citrates, borates, acetates and 
succinates. 

25. The composition of claim 1 which includes from 
0.001% to 5% by weight of the composition of a preser 
vative. 

26. The composition of claim 25 wherein the preser 
vatives are selected from the group consisting of sodium 
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bisulfite, sodium thiosulfate, ascorbate, benzalkonium 
chloride, chlorobutanol, thimerosal, phenylmercuric 
borate, parabens, benzylalcohol and phenylethanol. 

27. The composition of claim 1 wherein the acid or 
base is selected from the group consisting of hydrochlo 
ric acid or sodium hydroxide. 

28. A method of treating a condition requiring phar 
macological treatment which comprises administering 
rectal, urethral, nasal, vaginal, optical or oral in the 
buccal pourch to a body cavity a liquid drug delivery 
device comprising: 

a. 10% to 50% by weight of a polymer of the formula 

H(OC2H4)(OC3H6). (C3H6O)(C2H5O).H 

wherein w is an integer of from 2 to 6 containing 
approximately 40% to 80% poly(oxyethylene) and 
approximately 20-60% poly(oxypropylene) and 
having a molecular weight of 7,000 to 50,000; and 
X and y are any integers within the above con 
straints; and 

b. a pharmacologically effective amount of drugse 
lected from the group consisting of antibacterial 
substances, antihistamines and decongestants, anti 
inflammatories, antiparasitics, antivirals, local anes 
thetics, antifungal, amebecidal, or trichomonocidal 
agents, analgesics, antiarthritics, antiasthmatics, 
anticoagulants, anticonvulsants, antidepressants, 
antidiabetics, antineoplastics, antipsychotics, anti 
hypertensives, muscle relaxants and antiprotozoals; 
and 

c. a pharmaceutically acceptable acid or base being in 
sufficient quantity to adjust the pH of the composi 
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tion to range from 2 to 9 and wherein the composi 
tion is liquid at about room temperature or below. 

29. A method of treatment according to claim 28 
wherein the polymer is one wherein w is 2. 

30. A method of treatment according to claim 23 
wherein the polymer is Tetronic (R1307. 

31. A method of treatment according to claim 28 
wherein the gel-sol transition temperature of the com 
position is room temperature or below and said compo 
sition is liquid at this temperature. 

32. A method of treatment of claim 28 wherein said 
pharmaceutical composition is administered rectally, 
urethrally, nasally, vaginally, otically or orally within 
the buccal pouch. 

33. A method of treatment according to claim 28 
wherein the antibacterial substances are selected from 
the group consisting of beta-lactam antibiotics, tetracy 
clines, chloroamphenicol, neomycin, gramicidin, baci 
tracin, sulfonamides, aminoglycoside antibiotics, tobra 
mycin, nitrofurazone, nalidixic acid and analogs and the 
antimicrobial combination of fludalanine/pentizidone. 

34. A method of treatment according to claim 28 
wherein the antihistaminics and decongestants are se 
lected from the group consisting of perilamine, chlor 
pheniramine, tetrahydrozaline and antazoline. 

35. A method of treatment according to claim 28 
wherein the anti-inflammatory drugs are selected from 
the group consisting of cortisone, hydrocortisone, 
betamethasone, dexamethasone, fluocortolone, prednis 
olone, triancinalone, sulindac and its salts and corre 
sponding sulfide. 

36. A method of treatment of claim 28 wherein the 
antiparasitic compound is ivermectin. 

37. A method of treatment according to claim 28 
wherein the antiviral effective compounds are selected 
from the group consisting of acyclovir and interferon. 

38. A method of treatment according to claim 28 
wherein the local anesthetics are selected from the 
group consisting of benzocaine, lidocaine and procaine. 

39. A method of treatment according to claim 28 
wherein the antifungal, antiprotozoal, amebecidal or 
trichomonacidal agent is selected from the group con 
sisting of polyoxyethylene nonylphenol, alkylarylsulfo 
nate, oxyquinoline sulfate, miconazole nitrate, sulfonila 
mide, condicidin, sulfisoxazole, nystatin, clotrimazole 
metronidazole, chloramphenicol, chloroquine, trime 
thoprim or sulfamethoxazole. 

40. A method of treatment according to claim 28 
wherein the analgesic drug is selected from the group 
consisting of diflunisal, aspirin or acetaminophen. 

41. A method of treatment according to claim 28 
wherein the antiarthritics are selected from the group 
consisting of phenylbutazone, indomethacin, sulindac 
and its salts and corresponding sulfide, dexamethasone, 
ibuprofen, allopurinol, oxyphenbutazone or probenecid. 

42. A method of treatment according to claim 28 
wherein the antiasthma drugs are selected from the 
group consisting of theophylline, ephedrine, beclome 
thasone diproprionate and epinephrine. 

43. A method of treatment according to claim 28 
wherein the anticoagulants are selected from the group 
consisting of heparin, bishydroxycoumarin, and warfa 

44. A method of treatment according to claim 28 
wherein the anticonvulsants are selected from the group 
consisting of diphenylhydantoin and diazepam. 

45. A method of treatment according to claim 28 
wherein the antidepressants are selected from the group 
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consisting of amitriptyline, chlordiazepoxide perphena 
zine, protriptyline, imipramine and doxepin. 

46. A method of treatment according to claim 28 
wherein the antidiabetics are selected from the group 
consisting of insulin, tolbutamide, tolazamide, acetohex 
amide and chlorpropamide. m 

47. A method of treatment according to claim 28 
wherein the antineoplastics are selected from the group 
consisting of adriamycin, flurouracil, methotrexate and 
asparaginase. 

48. A method of treatment according to claim 28 
wherein the antipsychotics are selected from the group 
consisting of prochlorperazine lithium carbonate, lith 
ium citrate, thioridazine, molindone, fluphenazine, tri 
fluoperazine, perphenazine, amitriptyline and triflupro 
mazine. 

49. A method of treatment according to claim 28 
wherein the antihypertensives are selected from the 
group consisting of spironolactone, methyldopa, hy 
dralazine, clonidine, chlorothiazide, deserpidine, timo 
lol, propranolol, metoprolol, prazosin hydrochloride 
and reserpine. 

50. A method of treatment according to claim 28 
wherein the muscle relaxants are selected from the 
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group consisting of melphalan, danbrolene, cyclobenza 
prine, methocarbamol and diazepam. 

51. A method of treatment according to claim 28 
wherein the composition includes a buffering agent or 
salt of from 0% to 5% by weight of the composition. 

52. A method of treatment according to claim 51 
wherein the buffering agent or salt is selected from the 
group consisting of alkali or alkali earth carbonates, 
chlorides, sulfates, phosphates, bicarbonates, citrates, 
borates, acetates and succinates. 

53. A method of treatment according to claim 28 
wherein the composition includes from 0.001% to 5% 
by weight of the composition of a preservative. 

54. A method of treatment according to claim 53 
wherein the preservatives are selected from the group 
consisting of sodium bisulfite, sodium thiosulfate, ascor 
bate, benzalkonium chloride, chlorobutanol, thimerosal, 
phenylmercuric borate, parabens, benzylalcohol and 
phenylethanol. 

55. A method of treatment according to claim 28 
wherein the acid or base is selected from the group 
consisting of hydrochloric acid or sodium hydroxide. 

s g k k x: 
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