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(57) ABSTRACT 

There is provided a suppository comprising at least one 
biocompatible polymer, Wherein the biocompatible polymer 
is essentially non-biodegradable, and Wherein the supposi 
tory essentially does not sWell When contacted With an 
aqueous ?uid. The suppository may further comprise a 
plurality of open cells at least partly separated from one 
another by an interpenetrating matrix comprising at least one 
biocompatible polymer in branched or crosslinked form. 
The plurality of interlinked, open cells are capable of 
containing an aqueous ?uid, and the permeability of the 
suppository ensures that entry of body ?uids into the open 
cells under practical circumstances occurs essentially With 
out dehydration of mucousal membrane tissue contacting the 
suppository. The suppository futhermore preferably com 
prises a controlled 
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SUPPOSITORY AND COMPOSITION 
COMPRISING AT LEAST ONE POLYETHYLENE 

GLYCOL 

TECHNICAL FIELD 

[0001] The present invention relates to a composition 
comprising a biocompatible polymer and specially adapted 
for forming at least part of a suppository. The composition 
preferably comprises a medicament. 

BACKGROUND OF THE INVENTION 

[0002] CN 1109347 concerns a suppository made from a 
polyurethane sponge. The sponge in the shape of a supposi 
tory is dipped into a solution of the medicament to absorb it 
and is subsequently dried. 

[0003] Us. Pat. No. 4,292,300 relates to a non-dissolving, 
non-disintegrating sloW-release suppository base consisting 
essentially of a linear polymer, such as methyl cellulose, and 
Water in an amount of more than 35 parts by Weight and less 
than 65 parts by Weight of linear polymer. The linear 
polymers according to Us. Pat. No. 4,292,300 can be 
distinguished from cross-linked polymers Which sWell, but 
do not dissolve in the presence of Water and certain organic 
solvents. The linear polymers according to Us. Pat. No. 
4,292,300 have a high molecular Weight, an af?nity for 
Water, and Will dissolve in excess Water, but in the relatively 
small amounts of Water used in the formulation according to 
US. Pat. No. 4,292,300, a “gel”-like mass is formed. The 
linear polymers preferably resist biodegradation, or they are 
only sloWly biodegradable. The polymers are capable of 
being extruded at ambient or near ambient temperatures, eg 
from 15° C. to 40° C., to give products With good strength 
and elasticity. They also have the ability to become instan 
taneously slippery When only slightly moistened and are 
therefore easily inserted into the anorectal or vaginal pas 
sage, this property is enhanced by the presence of the 
relatively large amounts of Water in the formulations accord 
ing to US. Pat. No. 4,292,300. Examples of linear polymers 
are methylcellulose, hydroxyproplymethylcellulose, 
hydroxymethylcellulose, polyvinyl alcohols, polyvinyl pyr 
rolidones, polyacrylamides, polyethylene oxides and certain 
modi?ed starches. Typical average molecular Weights vary 
betWeen 100,000 and 300,000. 

[0004] Us. Pat. No. 4,406,883 relates to a non-dissolving, 
non-disintegrating, sloW-release, shaped suppository con 
sisting essentially of polyvinyl pyrrolidone, Water, and a 
therapeutically effective amount of a Water-soluble thera 
peutically active ingredient, Wherein the Water is present in 
an amount of more than 35 parts by Weight Wherein the 
suppository has ?exibility and becomes slippery When 
moistened. 

[0005] Us. Pat. No. 5,330,427 relates to an improved 
suppository applicator Which is a one-piece injection molded 
suppository applicator for ejecting medicament into a body 
cavity comprising a cylindrical main body portion having a 
distal end and a proximal end. The main body portion further 
comprises: an integral ?exible chamber means at the distal 
end; a ?exible junction means adjacent, integral to and at 
least partially the ?exible chamber means; a plunger means 
adjacent and integral to the ?exible chamber means; and a 
barrel stem; Wherein the ?exible junction means integrally 
joins the plunger means and ?exible chamber means Within 
the barrel stem. 
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[0006] US. Pat. No. 4,292,299 relates to a medical prepa 
ration composed of an adhesive layer comprising polymers 
Which have adhesiveness to a Wet mucous surface and 
sWellability upon moistening and a nonadhesive layer Which 
has no adhesiveness to a Wet mucous surface and is Water 
soluble or Water disintegrable, With at least one of the layers 
made to contain a medicament. The medical preparation is 
administered by adhering to a Wet mucous surface of the 
mucousal membrane and skin of men or animals, Wherein 
exhibiting a property to release the medicament sloWly 
extending over a long period of time to cure or prevent 
general or local diseases. 

[0007] US. Pat. No. 4,404,296 relates to a polyol gel 
comprising i) 15-62 Weight % (based on i)+ii)) of a high 
molecular Weight covalently cross-linked polyurethane 
matrix; ii) 85-38 Weight % (based on i)+ii)) of a liquid 
dispersing agent Which is ?rmly bonded in the matrix by 
secondary valence forces; and optionally iii) ?bers and/or 
additives and/or catalysts suitable for an isocyanate polyad 
dition reaction and/or active ingredients. 

[0008] US. Pat. No. 5,411,737 relates to a sloW release 
drug delivery device for the prolonged administration of 
topically active medicines Which consists of a vehicle in 
Which Water is soluble. In the vehicle is dissolved a topically 
active drug formed into a stable organogel With a polymer 
matrix With a very loW Water absorbing capability. The 
organogel, in the presence of Water or atmospheric Water 
vapor, sloWly imbibes such Water into the vehicle and by 
doing so the vehicle becomes incompatible With the matrix 
and is sloWly expelled therefrom. The vehicle dissolves the 
drug and the vehicle/drug combination is sloWly pumped out 
of the polymeric matrix With substantially linear drug deliv 
ery occurring for periods in excess of 6 months. The drug 
delivery device may be used to administer drugs topically, 
such as a suppository or a subcutaneous implant. 

[0009] US. Pat. No. 5,085,650 relates to a urethral sup 
pository comprising i) a relatively long, relatively small 
diameter shaft, ii) a bulbous head extending from a rounded 
nose through a relatively gradually outWardly curving inser 
tion surface having an axial length equaling about tWo thirds 
of the overall length of the head and a relatively sharply 
curving retention surface extending from the intersection 
With the insertion surface Which is the maximum diameter of 
the head to an intersection With the shaft, the intersection 
betWeen the retention surface and the insertion surface not 
comprising a sharp edge or corner, and iii) a conical tail 
including an outWardly tapered retaining surface extending 
from the shaft to a base having a diameter substantially 
greater than the maximum diameter of the bulbous head, 
Wherein said shaft, head, and tail comprises predetermined 
dimensions and a unitary structure and are formed entirely 
from a medicament 

[0010] US. Pat. No. 4,999,342 relates to a long lasting, 
viscous, adhesive contraceptive made from a quick melting 
suppository composition and comprising a mixture of a 
contraceptive effective amount of a spermicidal agent; a 
polymeric gum, such as a polysaccharide gum; a dispersing 
agent comprising silica; and a Water miscible polymer 
suppository base, such as polyethylene glycol. 

[0011] US. Pat. No. 4,765,978 relates to an antifungal 
vaginal suppository Which contain cis-2-(1H-imidaZolylm 
ethyl)-3-(2‘,6‘-di?uorobenZyloxy)-2,3-dihydro-5-?uo 
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robenZo[b]thiophene as the antifungal agent, in a supposi 
tory base containing biocompatible polymers, a surfactant 
and an absorbent in a vegetable oil phase. The suppositories 
are substantive and provide a prolonged duration of effec 
tiveness. The biocompatible polymer component of the 
suppository formulation comprises a combination of poly 
ethylene and polyvinylpyrrolidione. 

[0012] Us. Pat. No. 5,750,100 relates to a sustained 
releasable parenteral pharmaceutical preparation in Which a 
great release of a physiologically active peptide or protein in 
an early stage of the administration is suppressed and the 
peptide or protein can be released for a longer period. The 
sustained releasable parenteral pharmaceutical preparation 
of the present invention comprises a matrix comprising a 
physiologically active peptide or protein and a polyglycerol 
diester of a saturated fatty acid. The matrix may be in a 
pillar, granular or other form. 

[0013] Us. Pat. No. 4,259,314 relates to a controlled 
release, dry pharmaceutical composition containing a dry 
carrier comprised of 80 to 95% of hydroxypropyl methyl 
cellulose and 20 to 5% of hydroxypropyl cellulose. The 
carrier is dried to a moisture content of not more than 1%. 
If the pharmaceutical composition is compressed under loW 
pressure, a troche capable of being sucked or used in the 
mouth can be prepared, and a controlled release of the active 
therapeutic agent, Which is mucousally absorbed into the 
blood stream is achieved. If higher pressures are used to 
compress the pharmaceutical material a harder and longer 
lasting pharmaceutical composition can be prepared suitable 
for rectal or vaginal application or suitable for sWalloWing in 
the form of a tablet. 

[0014] Us. Pat. No. 4,786,502 relates to a lipid-contain 
ing, molded pharmaceutical composition comprising i) from 
about 10% to about 50% of a lipid material having a melting 
point of from about 26° C. to about 37° C., ii) from about 
10% to about 50% of a particulate dispersant material, iii) 
from about 0.1% to about 3% of an emulsi?er; and iv) a safe 
and effective amount of a pharmaceutically active material, 
Wherein preferably the measured viscosity of the composi 
tion is less than about 10,000 cps at about 40° C. 

[0015] Us. Pat. No. 5,529,782 relates to a dissolvable 
element containing an agent material that is used for local 
administration of an agent material in an internal body area. 
The dissolvable element is made of a dissolvable polymer 
material and/or complex carbohydrate material Which are 
food grade materials and have selected dissolving proper 
ties, such that it remains in substantially solid form before 
use, and dissolves due to human body temperatures and 
moisture during use to release the agent material in a desired 
timed release and dosage. 

[0016] Us. Pat. No. 5,859,048 relates to pharmaceutics 
for rectal administration in Which at least either a pharma 
cologically active ingredient or a mucousal absorption 
enhancer is caused to form a complex With a high molecular 
compound Which is soluble in Water at pH 5 or higher. The 
ingredient and the enhancer are uniformly dispersed in a 
fatty suppository base. 

[0017] Us. Pat. No. 5,436,009 relates to a sustained 
release suppository comprising in a usual suppository base, 
such as a fat having a melting range of from 29° C. to 38° 
C., i) a Water-soluble therapeutically active substance, ii) a 
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physiologically acceptable organic substance that is 
sWellable in contact With Water, such as hydroxypropylm 
ethylcellulose, and iii) a hydrophobic silicium dioxide. 

[0018] US. Pat. No. 4,853,211 relates to an effervescent 
vaginal suppository composition containing a stabiliZer, 
such as anhydrous sodium sulfate, anhydrous silica gel, 
dried magnesium silicate, dried aluminum silicate, dried 
calcium carboxymethylcellulose, dried microcrystalline cel 
lulose, dried starch and dried calcium phosphate, or mixtures 
thereof, preferably in an amount of from 0.1 to 20% based 
on the Weight of said effervescent vaginal suppository 
composition. 
[0019] US. Pat. No. 4,698,359 relates to a medicated 
suppository for use in the vaginal or rectal cavity comprising 
a medicament, a mixture of triglycerides of fatty acids, a gel 
forming agent and a gel dispersing agent. 

[0020] US. Pat. No. 4,402,692 relates to a medicament 
capsule encapsulating an effective ingredient. The medica 
ment capsule is formed of a hard capsule shell made of a 
mixed ester of a cellulose ether, e.g. alkyl-, hydroxyalkyl 
and hydroxyalkyl alkylcelluloses, esteri?ed With aliphatic 
monacyl groups and acidic succinyl groups. When the 
capsule is inserted into the rectum, the capsule shell is 
disintegrated and the rectally absorbable effective ingredient 
is released into the rectum. 

SUMMARY OF THE INVENTION 

[0021] The present invention in one preferred aspect 
relates to a suppository for administration of at least one 
bioactive substance, said suppository comprising 

[0022] i) a polymer composition comprising at least 
one biocompatible polymer, Wherein the biocompat 
ible polymer is essentially non-biodegradable; and 

[0023] ii) a controlled release formulation for con 
trolled release of said at least one bioactive sub 
stance, said formulation comprises at least one ?rst 
polymer and/or at least one second polymer, Wherein 
the melting point of said at least one ?rst polymer is 
loWer than the melting point of said at least one 
second polymer; and 

[0024] Wherein preferably, the suppository essen 
tially does not sWell When contacted With an aqueous 
?uid. 

[0025] The polymer composition according to the present 
invention comprises a biocompatible polymer that essen 
tially does not sWell When being contacted by moisture. The 
biocompatible polymer is also essentially non-biodegrad 
able and is thus essentially not degraded during use When 
forming part of eg a suppository used in therapeutical 
methods including surgery. 

[0026] At least part of the polymer composition compris 
ing the biocompatible polymer preferably further comprises 
a plurality of interlinked, open cells that are accessible to 
mucousal membrane ?uids and capable of containing such 
aqueous ?uids. The contacting of the polymer composition 
With an aqueous ?uid such as moisture secreted from the 
mucousal membrane under practical circumstances prefer 
ably results in essentially no ?uid entering the open, acces 
sible cells. The term “essentially no ?uid” Will be under 
stood to mean an amount of ?uid that results in no 
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dehydration, or at least essentially no dehydration of the 
mucousal membrane in contact With the suppository accord 
ing to the invention, While still alloWing the ?uid to contact 
a medicament comprised in open, accessible cells, option 
ally in encapsulated form, Wherein the contacting of the ?uid 
and the medicament, or the encapsulation thereof, results in 
the delivery of the medicament to the mucousal membrane 
in a pharmaceutically active amount. Dehydration of a 
mucousal membrane is evident from clear signs of irritation 
of the mucousal membrane tissue. Irritation is routinely 
diagnosed by a medical practitioner, or by the individual 
sensing an itching or developing a rash in a body cavity 
region. 
[0027] The invention thus in one embodiment pertains to 
a suppository comprising a polymer composition having a 
permeability for aqueous ?uids, including body ?uids, that 
results—under practical circumstances—in entry of such 
body ?uids into a plurality of open cells comprised in the 
polymer composition essentially Without dehydration of 
mucousal membrane tissue contacting the suppository. 

[0028] Any biocompabble polymer that is essentially not 
degraded during use and essentially does not sWell When 
being contacted by moisture can be used in accordance With 
the present invention. The terms “not degraded” and “does 
not sWell” shall in the folloWing be used Within the meaning 
“essentially not degraded” and “essentially does not sWell”, 
respectively, as de?ned herein beloW. 

[0029] The non-biodegradable polymer provides the poly 
mer composition With a desirable degree of ?exibility and 
ensures that a ?rm contact is established betWeen the surface 
of the suppository and eg a mucousal membrane in a body 
cavity of an individual Wherein the suppository is posi 
tioned. Preferably, the controlled release formulation has a 
softening point, so that the suppository is essentially rigid at 
room temperature, Whereas the suppository is essentially 
soft or less rigid at body temperature. This can be measured 
by e. g. measuring the rigidity of the suppository by any state 
of the art method. 

[0030] The suppository preferably comprises a bioactive 
substance including a medicament capable of being control 
lably released in the body cavity in question. As the sup 
pository is not degraded during use it Will provide a pro 
longed release of a medicament in the local environment 
With Which the suppository is in operable contact. 

[0031] The suppositories according to the present inven 
tion in one embodiment solves the problem of hoW to 
provide medicaments to a local environment Without gen 
erating—at essentially the same time—a systemic effect 
caused by caused by salvation, melting or otherWise, of the 
vehicle acting as a carrier of the medicament. This technical 
effect is in sharp contrast to state of the art suppositories 
made of fat-like substances that are degraded during use, 
typically through a process of melting or dissolving the 
carrier matrix. 

[0032] The degradation of suppositories has the effect that 
administration of the medicament is not targeted to a local 
environment over a prolonged period of time. As a local 
environment is not targeted exclusively With state of the art 
suppositories, the medicament is taken up by the organism 
and exerts a systemic effect in the entire body. 

[0033] The present invention in one preferred embodiment 
is aimed at ensuring a direct delivery of a medicament to a 
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local environment While essentially preventing the medica 
ment from being taken up by the body and thereby exerting 
a systemic effect. Furthermore, the biocompatible polymer 
does not melt or disintegrate, so that the medicament pref 
erably is essentially retaining in a local environment. The 
present invention thus provides a means for sustained 
release administration of a medicament to a predetermined, 
local environment Without essentially generating any sys 
temic effects. HoWever, in other embodiments of the present 
invention a systemic effect may be desirable. 

[0034] Hence, the advantages of suppositories according 
to the present invention are: 

[0035] i) physiological compliance 

[0036] ii) fast adjustment to the shape of any body 
cavity 

[0037] iii) large contact surface betWeen suppository 
and mucosal membrane 

[0038] iv) increased transport and mobility of the 
bioactive substance 

[0039] v) Water solubility of the bioactive substance 

[0040] vi) local administration of the bioactive sub 
stance 

[0041] vii) promotes Wound healing 

BRIEF DESCRIPTION OF FIGURES 

[0042] FIG. 1. Example of suitable shape of a rectal 
suppository. 
[0043] FIG. 2. Example of suitable shape of a vaginal 
suppository. 
[0044] FIG. 3. Example of suitable shape of a suppository 
for use in the ear. 

[0045] FIG. 4. Example of suitable shape of a nasal 
suppository 
[0046] FIG. 5. Example of suitable shape of a rectal 
suppository 
[0047] FIG. 6. Diagram of rectum shoWing the approxi 
mate location of a rectal suppository (black object). 

[0048] FIG. 7. Example of suitable shape of a rectal 
suppository 
[0049] FIG. 8. Example of suitable shape of a rectal 
suppository 

[0050] FIG. 9a, 9b, 9c, 9d, 96 and 9f illustrate examples 
of suitable shapes of rectal suppositories. 

[0051] FIG. 10 illustrates a diagram of the rectum. The 
canalis analus and the caudal semilunary fold is indicated by 
arroW. 

DEFINITIONS AND TECHNICAL TERMS 

[0052] Biocompatible material: Material suitable for con 
tacting body tissue including mucousal membranes. Bio 
compaticle materials do not induce an acute or chronic 
in?ammatory response When interacting With biological 
material. 
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[0053] Biocompatible polymer: Biocompatible material in 
the form of a polymer. In one preferred embodiment, the 
biocompatible polymer is polyurethane. Polyurethane is 
manufactured by reacting at least one isocyanate With at 
least one polyol. Preferably the isocyanate is a diisocyanate. 
Polyurethane made from long chain diols Will produce linear 
polymers, Which are very soft. Polyurethane made from 
triols or higher rate polyols Will be crossbound and thereby 
stronger and harder. 

[0054] Polyols of desirable molecular Weights and chain 
lengths are selected so that their average functionality 
de?ned by the ratio of the amount of diol to the amount of 
triol and/or higher functionalities are suitable for the present 
invention. Such polyols may be further characterised by the 
skilled person according to the strength, hardness, Shore A 
hardness, recovery creep, ?exible modulus, storage modu 
lus, loss modulus, and compression modulus of the manu 
factured polymer composition. 

[0055] Methods of manufacture may be selected from any 
state of the art method, including any suitable one-shot 
technique (polyisocyanat, HMW polyol and chain extending 
agent mixed and reacted), and any prepolymerisation tech 
nique (prepolymer betWeen polyisocyanat and HMW 
polyol, thereafter reaction With chain extending agent). 

[0056] When the biocompatible polymer according to the 
invention is a polyurethane, the reactants are used in relative 
amounts such that the NCO/OH ration is preferably Within 
the overall range of about 0.7 to 1.3. The reactants can be 
mixed at room temperature or at the minimum elevated 
temperature most convenient considering the need to pour 
and agitate the reactants. The mixture of organic compounds 
containing active hydrogen containing groups can be pre 
mixed or added individually or all brought together at the 
same time. The organic compounds containing active hydro 
gen containing groups can be added to the polyisocyanate, 
or the polyisocyanate can be added to the organic com 
pounds. The reaction is exothermic and cooling is some 
times applied to sloW the reaction and to keep it Within 
reasonable temperature limits. The process is effected sim 
ply by mixing the reactants. 

[0057] Any suitable organic polyisocyanate may be used 
in the invention including aromatic, aliphatic and heretocy 
clic polyisocyanates. In other Words, tWo or more isocyanate 
radicals may be bonded to any suitable divalent or higher 
polyvalent organic radical to produce the organic polyiso 
cyanates Which are useful in the present invention including 
acyclic, alicyclic, aromatic and heterocyclic radicals. Poly 
isocyanates With condensed rings such as the uretdion ring, 
as exempli?ed by 1,3-bis (4-methyl-3-isocyanato-phenyl) 
uretdion and the like are operable. Generally diisocyanates 
are used. HoWever, trisocyanates and isocyanates of even 
higher functionality also can be used subject to the limitation 
that the sum of all the reactive groups on the tri- and higher 
functionality isocyanates as Well as on the other reactive 
compounds present is preferably not greater than about 20 
mol percent of all the reactive groups, other than NCO, that 
are present. 

[0058] Suitable representative organic polyisocyanates are 
ethylene diisocyanate, ethylidene diisocyanate, propylene 
1,2-diisocyanate, cyclohexylene-l,2-diisocyanate, m-phe 
nylene-diisocyanate, 2,4-tolouene diisocyanate, 2,6 
tolouene diisocyanate, 3,3‘-dimethyl-4,4‘biphenylele diiso 
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cyanate, 3,3‘-dimethoxy-4,4‘-biphelynene diisocyanate, 3,3‘ 
diphenyl-4,4‘biphenylene diisocyanate, 4,4‘-biphenylene 
diisocyanate, 3,3‘-dicholoro-4,4‘-biphenylene diisocyanate, 
1,5-naphtalene diisocyanate, furfurylidene diisocyanate, or 
polyioscyanates in a blocked or inactive form such as the 
bisphenyl carbamates of 2,4- or 2,6-tolouene diisocyanate, 
p,p‘-diphenylmethane diisocyanate, and the like. 
[0059] Any suitable organic compound, other than poly 
esters, containing at least tWo active hydrogen containing 
groups as determined by the ZereWitinoff method, said 
groups being reactive With an isocyanate group, may be in 
the mixture thereof that is reacted With an organic polyiso 
cyanate in accordance With the process of the invention. The 
active hydrogen atoms are usually attached to oxygen, 
nitrogen or sulphur atoms. Thus, suitable active hydrogen 
containing groups as determined by the ZereWitninoff 
method Which are reactive With an isocyanate group include 
—OH, —NH2, —NH—, —COOH, —SH and the like. 
Examples of suitable types of organic compounds contain 
ing at least tWo active hydrogen containing groups, Which 
are reactive With an isocyanate group are polyhydric poly 
alkylene ethers, polyhydric polythioethers, polyacetals, ali 
phatic polyols, including alkane, alkene and alkyne diols, 
triols, tetrols and the like, aliphatic thiols having tWo or more 
—SH groups; polyamines including aromatic, aliphatic and 
heterocyclic diamines, triamines, trtramines and the like; 
polyaralkylene ethers such as propylene oxide and ethylene 
oxide adducts of resorcinol, hydroquinone, bisphenol A and 
the like; as Well as mixtures thereof. Of course, compounds 
Which contain tWo or more different groups Within the 
above-de?ned classes may also be used in accordance With 
the process of the present invention such as for example 
amino alcohols Which contain an amino group and a 
hydroxyl group, amino alcohols Which contain tWo amino 
groups and one hydroxyl group and the like. Also, com 
pounds may be used Which contain one —SH group and one 
—OH group or tWo —OH groups and one —SH group as 
Well as those Which contain an amino group and an —SH 
group and the like. 

[0060] Any suitable polyhydric polyalkylene ether as Well 
as mixtures thereof may be used such as, for example, the 
condensation product of an alkylene oxide or of an alkylene 
oxide With a polyhydric alcohol. Any suitable polyhydric 
alcohol may be used in producing those ethers such as, for 
example, ethylene glycol, 1,3-propylene glycol, 1,2-propy 
lene glycol, 1,4 butylene glycol, 1,3-butylene glycol, 1,2 
butylene glycol, 1,5-pentane diol, 1,4-pentane diol, 1,3 
pentane diol, 1,6-hexane diol, 1,7-heptane diol, glycerine, 
trimethylol propane, 1,3,6-hexanetriol, triethanol amine, 
pentaerythritol, sorbitol and the like. Any suitable alkylene 
oxide may be used such as, for example, ethylene oxide, 
propylene oxide, butylene oxide, amyfene oxide and the 
like. Of course, the polyhydric polyalkylene ethers can be 
prepared from other starting materials such as, for example, 
tetrahydrofuran, epihalohydrins, and the like as Well as 
aralkylene oxides such as, for example, styrene oxide and 
the like. The polyhydric polyalkylene ethers may have 
Wither primary or secondary hydroxyl groups and preferably 
are polyhydric polyalkylene ethers prepared from alkylene 
oxides having from tWo to ?ve carbon atoms such as, for 
example, polyethylene ether glycols, polypropylene ether 
glycols, polybutylene ether glycols and the like. Trihydric or 
higher polyhydric alcohol such as glycerine, trimethylol 
propane, pentaerythritol and the like may also be used in the 
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preparation of the polyhydric polyalkylen ethers so that 
some branching exists in the product. 

[0061] Any suitable polyhydric polythioether may be used 
such as, for example, the condensation product of thiodig 
lycol of the reaction product of a polyhydric alcohol such as 
is disclosed above for preparation of the hydroxyl polyethers 
With any other suitable thioether glycol. Other suitable 
polyhydric polythioethers are disclosed in US. Pat. No. 
2,862,972 and 2,900,368. 

[0062] Any suitable aliphatic polyol may be used includ 
ing alkane diols such as, for example, ethylene glycol, 
1,3-propylene glycol, 1,2-propylene glycol, 1,4 butylene 
glycol, 1,3-butylene glycol, 1,5-pentane diol; 1,4-pentane 
diol, 1,3-pentane diol, 1,6-hexane diol, 1,7-heptane diol, 
2,2-dimethyl 1-1,3-propane diol, 1,8-octane diol and the like 
including 1,20-eicosane diol and the like; alkene diols such 
as, for example, 1-butne-1,4-diol, 1,3-butadiene-1,4-1,4 
diol, 2-pentene-1,5-diol, 2-hexene-1,6-diol, 2-heptene-1,7 
diol and the like; alkyne diols such as, for example, 2-bu 
tyne-1,4-diol, 1,5-hexadiene-1,6-diol and the like; alkane 
triols such as, for example, 1,3,6-hexanetriol, 1,3,7-heptane 
triol, 1,4,8-octane triol, 1,6,12-dodecane triol and the like; 
alkene triols such as, 1-hexene-1,3,6-triol and the like; 
alkyne triols such as, 2-hexyne-1,3,6-triol and the like; 
alkane tetrols such as, for example, 1,2,5 ,6-hexane tetrol and 
the like; alkene tetrols such as, for example, 3-heptene-1,2, 
6,7-tetrol and the like; alkyne tetrols such as for example 
4-octyne-1,2,7,8-tetrol and the like. 

[0063] Any suitable polyacetal may be used, such as, for 
example, the reaction product of formaldehyde or other 
suitable aldehyde With a polyol such as hose disclosed 
above. 

[0064] Any suitable polycarboxylic acid may be used such 
as, for example, oxalic acid, malonic acid, succinic acid, 
glutaric acid, adipic acid, pimelic acid, suberic acid, axelaic 
acid, sebacic acid, brassylic acid, thapsic acid, maleic acid, 
fumaric acid, glutaconic acid, alpha-hydromuconic acid, 
beta-hydromuconic acid, alpha-butyl-alpha-ethyl-glutaric 
acid, alpha, beta-diethylsuccinic acid, isophthalci acid, 
terephthalic acid, hemimellitic acid, trimellitic acid, timesic 
acid, mellophanic acid, prehnitic acid, pyromellitic acid, 
benZenepentacarboxylic acid, 1,4-cyclohexanedicarboxylic 
acid, 3,4,9,10-perylene-tetracarboxylic acid and the like. 

[0065] Any suitable aliphatic thiol including alkane thiols 
containing tWo or more —SH groups such as, for example, 
1,2-ehtane dithiol, 1,2-propane dithiol, 1,3-propane dithiol, 
1,6-hexane dithiol, 1,3,6-hexane trithiol and the like; alkene 
thiols such as, for example, 2-butene-1,4-dithiol and the 
like; alkyne thiols such as, for example, 3-hexyne-1,6 
dithiol and the like may be used. 

[0066] Any suitable polyamine may be used including, for 
example, aromatic polyamines such as, for example, 
p-amino aniline, 1,5-diamino naphthalene, 2,4-diamino 
tulouene, 1,3,5-benZene triamine, 1,2,3-benZene triamine, 
1,4,5,8-naphthalene tetramine and the like; aliphatic 
polyamines such as for example ethylene diamine, 1,3 
propylene diamine, 1,4-butylene diamine, 1,3-butylene 
diamine, diethylene triamine, triethylene tetramine, 1,3,6 
hexane triamine, 1,3,5,7-heptane tetramine and the like; 
heterocyclic polyamines such as, for example, 2,6-diamino 
pyridine, 2,4-diamino 5-aminomethylpyrimidine, 2,5-di 
amino-1,3,4-thiadiaZol and the like. 
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[0067] Other alcohol compounds Which do not necessarily 
?t Within any of the previously set forth classes of com 
pounds and Which nevertheless contain active hydrogen 
containing groups Which are quite suitable for the produc 
tion of the polyurethane plastics of the present invention are 
pentaerythritol, castor oil, sorbitol, triethalolamine, manni 
tol, N,N,N‘,N‘-tetrakis (2-hydroxy propyl) ethylene diamine, 
as Well as compounds of any of the classes set forth above 
Which are substituted With halogen such as, for example 
chloro, iodo, bromo, and the like; nitro; alkoxy, such as for 
example methoxy, ethoxy, propoxy, butpoxy and the like; 
carboalkoxy such as for example carbomethoxy, carbethoxy 
and the like; dialkyl amino such as for example dimethyl 
amino, diethyl amino, dipropyl amino, methylethyl amino 
and the like; mercapto, carbonyl, thiocarbonyl, phosphoryl, 
phosphate and the like. 

[0068] A catalyst may be used in the reaction mixture 
leading to the production of the cross-linked thermoplastic 
polyurethanes. Suitable catalysts are, for example, tertiary 
amines, such as, for example, triethylene diamine, N-methyl 
morpholine, N-ethyle-morpholine, diethyl ethanolamine, 
N-coco morpholine, 1-methyl-4-dimethylamino ethyl pip 
eraZine, 3-methoxy-N-dimethyl propyl amine, N-dimethyl 
N‘methyl isopropyl propylene diamine, N,N-diethyl-3-di 
ethyl amino propyl amine, dimethyl benZyl amine and the 
like. Other suitable catalysts are for example, tin compounds 
such as, stannous chloride, tin salts of carboxylic acids such 
as dibutyl tin di-2ethyl hexoate, stannous octoate, tin alco 
holates such as dibutyl tin dibutoxide as Well as other organo 
metallic compounds. If desired for any purpose a conven 
tional reaction regulator such as Water, a triol, urea, substi 
tuted urea, amines or the like can also be used in the normal 
manner. 

[0069] Suitable compounds for manufacturing thermo 
plastic polyurethanes are disclosed in 

[0070] US. Pat. No. 3,356,650 and in US. Pat. No. 
4,769,435, Which are incorporated by reference. 

[0071] Further polymer materials suitable in accordance 
With the present invention are preferably those Which are 
possible to process by extrusion, solution or in the form of 
a dispersion. Most preferred are those Which are available in 
a food grade or pharmaceutical grade quality. Examples of 
such polymers are cellulose acetate, polyamide, polyethyl 
ene, polyethylene terephthalate, polypropylene, polyvinyl 
acetate, polyvinyl chloride, silicone rubber, latex, polyhy 
droxybutyrate, polyhydroxyvalerate, te?on, polylactic acid 
or polyglycolic acid and copolymers thereof; copolymers 
such as ethylene vinyl acetate (EVA), styrene-butadiene 
styrene (SBS) and styrene-isoprene-styrene (SIS). 

[0072] Apart from the above-mentioned biocompatible 
polymers that are non-biodegradable, the present invention 
also pertains to biocompatible polymers in a form Which 
erodes at a substantially sloWer rate than the rest of the 
matrix. The biocompatible polymer may thus be formed so 
that it comprises a matrix of one or more substantially Water 
soluble crystalline polymers and a surface active agent, 
Wherein such a biocompatible polymer is eroded in the 
aqueous phase at a substantially sloWer rate than that of the 
matrix material comprising the medicament. This difference 
in erosion results initially in a substantially constant erosion 
of the area of the composition for controlled release com 
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prising the matrix comprising the medicament, and only 
subsequently is the biocompatible polymer substantially 
eroded. 

[0073] Body cavity: An opening and/or ori?ce of the body. 
For example a body cavity may be the rectal, vaginal, 
urethral, otogenic or nasal ori?ce of the body 

[0074] Body temperature: A normal temperature in a cav 
ity into Which a suppository is to be inserted. Typical values 
range from about 35° C. to about 42° C. 

[0075] Central core: The suppository may comprise a 
central part having at least one physical or chemical param 
eter differing from that of a surrounding part. This physical 
parameter could for example be bond strength betWeen 
restorative materials, brinell hardness number, coefficient of 
friction, coef?cient of thermal expansion, surface tension, 
density, ?exible modulus, elastic modulus, impact strength, 
Knoop hardness number, melting temperature, glass-rubber 
transition temperature, Mohs’ hardness, penetration coeffi 
cient, shear strength, shore A hardness, shore D hardness, 
strain in compression, tear strength, transverse strength, 
ultimate compressive strength, ultimate tensile strength, 
Vickers hardness, yield strength. The parts could also differ 
chemically from one another. The chemical difference could 
be re?ected in a difference in the at least one physical 
parameter. According to one embodiment, the suppository is 
holloW. Preferably the cavity inside the suppository extends 
axially from one end of the suppository. The cavity is 
adapted to receive an insertion means. The insertion means 
may be a stick adapted to press the suppository into position 
in the body cavity and to provide the suppository With 
sufficient strength during the insertion. 

[0076] Similarly, the suppository may comprise a coating 
on at least part of the surface of the suppository, said coating 
differing from the central core and/or the surrounding part in 
respect of at least one chemical or physical parameter. 

[0077] Coating: A coating is a layer provided on at least 
part of the surface of the suppository according to the 
invention. The coating differs from other parts of the sup 
pository in respect of at least one physical or chemical 
parameter. 

[0078] Contact: Contact capable of mediating release of 
any medicament contacted by a composition or a supposi 
tory. 

[0079] Controllable release: Release of eg a bioactive 
substance such as a medicament at at least one predeter 
mined rate over a predetermined period of time. The medi 
cament may accordingly be released over a prolonged period 
of time. The rate of release may be approximately linear over 
the Whole administration period or the rate may vary over 
time according to the desired administration pro?le. The 
release period can further be controlled and prolonged by 
encapsulating the medicament into e. g. microcapsules or any 
other controlled release formulation, Which Will release the 
medicament over a prolonged period into the body cavity. 
HoWever, part of or essential all of the bioactive substance 
may also be released in a relatively short time. 

[0080] Bioactive substances are also capable of being 
released from the controlled release formulation into adja 
cent tissues or ?uids by diffusion and polymer degradation 
mechanisms. Manipulation of these mechanisms also can 
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in?uence the release of the bioactive substance into the 
surroundings at a controlled rate. For example, the polymer 
matrix can be formulated to degrade after an effective an/or 
substantial amount of the bioactive material is released from 
the matrix. Release of a material having a loW solubility in 
Water, as for example a peptide or protein, typically requires 
the degradation of a substantial part of the polymer matrix 
to expose the material directly to the surrounding tissue 
?uids. Thus, the release of the biologically active material 
from the matrix can be varied by, for example, the solubility 
of the bioactive material in Water, the distribution of the 
bioactive material Within the matrix, or the siZe, shape, 
porosity, solubility and biodegradability of the controlled 
release formulation, including a polymer matrix comprising 
at least one polyethylene glycol. The release of the biologi 
cally active material from the matrix is controlled relative to 
its intrinsic rate by varying eg the polymer molecular 
Weight, by introducing polyethylene glycols of differing 
chain length and consequently differing melting tempera 
tures into the controlled release formulation, or by adding a 
rate modifying agent to provide a desired duration and rate 
of release. 

[0081] Additives can be used to advantage in further 
controlling the desired release rate of a bioactive substance 
for a particular treatment protocol. For example, if the 
resulting polymer composition or controlled release formu 
lation is too impervious to Water, a pore-forming agent can 
be added to generate additional pores. Any biocompatible 
Water-soluble material can be used as the pore-forming 
agent. The amount of pore-forming agent (and siZe of 
dispersed particles of such pore-forming agent, if appropri 
ate) Within the polymer composition Will directly affect the 
siZe and number of the pores in the polymer system. 

[0082] Pore-forming agents include any pharmaceutically 
acceptable organic or inorganic substance that is substan 
tially miscible in Water and body ?uids. Suitable pore 
forming agents include, for example, sugars such as sucrose 
and dextrose, salts such as sodium chloride and sodium 
carbonate, and polymers such as hydroxylpropylcellulose, 
carboxymethylcellulose, polyethylene glycol, and polyvi 
nylpyrrolidone. The siZe and extent of the pores can be 
varied over a Wide range by changing the molecular Weight 
and percentage of pore-forming agent incorporated into the 
polymer system. 

[0083] In addition, the polymer composition of the inven 
tion can also comprise polymer blends of the polymer of the 
invention With other biocompatible polymers. Blends of the 
polymer of the invention With such other polymers may offer 
even greater ?exibility in designing the precise release 
pro?le desired for targeted drug delivery. 

[0084] Controlled release formulation: Formulation com 
prising at least one bioactive substance, for example a 
medicament, Which is capable of controllable release of said 
bioactive substance. 

[0085] Essentially does not sWell: The suppository When 
brought into contact With moisture or Water does not sWell 
to any extent, Which negatively affects its function. It 
furthermore implies that the siZe of the suppository does not 
essentially change after insertion into the body cavity. The 
shape of the suppository can change after insertion into a 
body cavity in the absence of any sWelling. Achange of siZe 
due to sWelling Would be disadvantageous to the sensitive 
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mucousal membranes of the body cavity, and swelling could 
also cause troubles When the suppository is changed. 

[0086] Essentially non-biodegradable: The polymer 
should not disintegrate When contacted With a body tissue, 
such as a mucousal membrane Within the time limits of use 
as de?ned by the invention. Also, the polymer should 
essentially not dissolve When in contact With moisture or a 
body tissue. In this context essentially means that the 
polymer should not disintegrate to any extent such as loss of 
strength or loss of Weight, Which Would negatively affect its 
geometric properties and strength. 

[0087] First polymer: A ?rst polymer according to the 
present invention is a polymer, Which constitutes part of a 
controlled release formulation and Which in any given 
embodiment of the present invention has a loWer melting 
temperature than the second polymer of said embodiment. 

[0088] Glass transition temperature: Temperature of a 
given material determined eg by means of stress/strain 
measurement, at Which the modulus of the material changes 
from i) a relatively high value obtained in a loW temperature, 
“glassy” state of the material to ii) a loWer value obtained in 
the transition region to the higher temperature “rubbery” 
state of the material, as described eg in US. Pat. No. 
4,594,380. The glass-rubber transition temperature depends 
eg on the chemical nature of the polymer in question, such 
as the degree of cross-linking of a cross-linked polymer. 
Where the polymer is polyurethane, starting compounds 
such as a speci?ed diol and/or triol in combination With a 
diisocyanate Will determine the glass-rubber transition tem 
perature by determining eg the cross-linked nature of 
polyurethane Which can be produced from these starting 
compounds. The cross-linking Will depend on the proportion 
of the diol to the triol that is used in the polymerisation 
process. In general, the greater the proportion of triol the 
greater Will be the glass-rubber transition temperature. 
Where the polyurethane precursors comprise, for example, a 
diisocyanate and an oxyalkylated trio, the glass-rubber tran 
sition temperature of the cross-linked polyurethane Which 
can be produced from the precursors Will depend on the 
molecular Weight of the oxyalkylated triol. In general, the 
loWer the molecular Weight of the triol the greater Will be the 
glass-rubber transition temperature. The man skilled in the 
art Will readily be able to select suitable combinations of 
polyurethane precursors. 

[0089] Local environment A local environment is prefer 
ably an environment con?ned to the body cavity Wherein the 
suppository is positioned, and any neighbouring tissue into 
Which the medicament is administered. 

[0090] Medicament The terms “drug,”“medicament,” or 
“bioactive substance” (i.e., biologically active substance) as 
used herein include, biologically, physiologically, or phar 
macologically active substances that act locally or systemi 
cally in the human or animal-body. The “drug,”“medica 
ment,” or “bioactive substance” can be present in any 
suppository for use either prophylactically, therapeutically, 
in connection With treatment of an individual, such as a 
human or any other animal. As an alternative, the present 
invention also pertains to the release of diagnostic agents 
and/or cosmetic agent. 

[0091] Various forms of the medicaments or biologically 
active materials can be used Which are capable of being 
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released from the controlled release formulation, including 
a polymer matrix, including a matrix comprising at least one 
polyethylene glycol, including a matrix comprising com 
prising at least one ?rst polymer, preferably a polyethylene 
glycol, and at least one second polymer, preferably a poly 
ethylene glycol, Wherein the melting point of said at least 
one ?rst polymer is loWer than the melting point of said at 
least one second polymer into adjacent tissues or ?uids. 

[0092] The medicaments are at least very slightly Water 
soluble, preferably moderately Water-soluble, and are dif 
fusible through the polymer composition. They can be 
acidic, basic, or salts. They can be neutral molecules, polar 
molecules, or molecular complexes capable of hydrogen 
bonding. They can be in the form of ethers, esters, amides 
and the like, Which are biologically activated When admin 
istered to the human or animal body. 

[0093] The term “biologically active substance” includes 
Without limitation, medicaments; vitamins; mineral supple 
ments; substances used for the treatment, prevention, diag 
nosis, cure or mitigation of disease or illness; or substances 
Which affect the structure or function of the body; or 
pro-drugs, Which become biologically active or more active 
after they have been placed in a predetermined physiological 
environment. 

[0094] The bioactive substance of the invention can vary 
Widely With the purpose for the suppository. The active 
substance(s) may be described as a single entity or a 
combination of entities. The controlled release formulation 
is designed to be used With biologically active substances 
having high-Water-solubility as Well as With those having 
loW Water-solubility to produce a delivery system that has 
controlled release rates. 

[0095] Non-limiting examples of useful biologically 
active substances include the folloWing expanded therapeu 
tic categories: anabolic agents, antacids, anti-asthmatic 
agents, anti-cholesterolemic and anti-lipid agents, anti-co 
agulants, anti-convulsants, anti-diarrheals, anti-emetics, 
anti-infective agents, anti-in?ammatory agents, ant-manic 
agents, anti-nauseants, anti-neoplastic agents, anti-obesity 
agents, anti-pyretic and analgesic agents, anti-spasmodic 
agents, anti-thrombotic agents, anti-uricemic agents, anti 
anginal agents, antihistamines, anti-tussives, appetite sup 
pressants, biologicals, cerebral dilators, coronary dilators, 
decongestants, diuretics, diagnostic agents, erythropoietic 
agents, expectorants, gastrointestinal sedatives hyperglyce 
mic agents, hypnotics, hypoglycemic agents, ion exchange 
resins, laxatives, mineral supplements, mucolytic agents, 
neuromuscular drugs, peripheral vasodilators, psychotro 
pics, sedatives, stimulants, thyroid and anti-thyroid agents, 
uterine relaxants, vitamins, antigenic materials, analgetics 
and prodrugs: 

[0096] Speci?c examples of useful biologically active 
substances from the above categories include: (a) anti 
neoplastics such as androgen inhibitors, antimetabolites, 
cytotoxic agents, immunomodulators; (b) anti-tussives such 
as dextromethorphan, dextromethorphan hydrobromide, 
noscapine, carbetapentane citrate, and chlophedianol hydro 
chloride; (c) antihistamines such as chlorpheniramine male 
ate, phenindamine tartrate, Zyrilamine maleate, doxylamine 
succinate, and phenyltcloxamine citrate; (d) decongestants 
such as phenylephrine hydrochloride, chenylpropanolamine 
hydrochloride, pseudoephedrine hydrochloride, and ephe 
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drine; (e) various alkaloids such as codeine phosphate, 
codeine sulfate and morphine-(f) mineral supplements such 
as potassium chloride, Zinc chloride, calcium carbonates, 
magnesium oxide, and other alkali metal and alkaline earth 
metal salts; (g) ion exchange resins such as cholestryramine; 
(h) anti-arrhythmics such as N-acetylprocainamide; anti 
pyretics and analgesics such as acetaminophen, aspirin and 
ibuprofen; appetite suppressants such as phenyl-propano 
lamine hydrochloride or caffeine; (k) expectorants such as 
guaifenesin; (l) antacids such as aluminum hydroxide and 
magnesium hydroxide; biologicals such as peptides, 
polypeptides, proteins and amino acids, hormones, interfer 
ons or cytokines and other bioactive peptidic compounds, 
such as hGH, tPA, calcitonin, ANF, EPO and insulin; (n) 
anti-infective agents such as anti-fungals, anti-virals, anti 
septics and antibiotics; and (o) antigenic materials, particu 
larly those useful in vaccine applications. 

[0097] Analgetics are pharmaceuticals that may be used to 
alleviate pain. In general analgetics may belong to one of 3 
groups, i) opiod analgetics, ii) Weak non-opiod analgetics 
and iii) psychopharmacological drugs, lidocain analogues 
and antiepileptica used to alleviate pain. In a preferred 
embodiment of the present invention the analgetic is 
lidocain. 

[0098] To further illustrate, antimetabolites Which can be 
formulated in the subject polymers include, but are not 
limited to, methotrexate, S-?uorouracil, cytosine arabino 
side (ara-C), S-aZacytidine, 6-mercaptopurine, 6-thiogua 
nine, and ?udarabine phosphate. Antitumor antibiotics may 
include but are not limited to doxorubicin, daunorubicin, 
dactinomycin, bleomycin, mitomycin C, plicamycin, idaru 
bicin, and mitoxantrone. Vinca alkaloids and epipodophyl 
lotoxins may include, but are not limited to vincristine, 
vinblastine, vindesine, etoposide, and teniposide. 

[0099] Nitrosoureas can also be provided in the subject 
matriZes, including carmustine, lomustine, semustine and 
streptoZocin. 

[0100] Hormonal therapeutics can also be included in the 
polymeric matrices, such as corticosteriods (cortisone 
acetate, hydrocortisone, prednisone, prednisolone, methyl 
prednisolone and dexamethasone), estrogens, (diethyl 
stibesterol, estradiol, esteri?ed estrogens, conjugated estro 
gen, chlorotiasnene), progestins (medroxyprogesterone 
acetate, hydroxy progesterone caproate, megestrol acetate), 
antiestrogens (tamoxifen), aromastase inhibitors (aminoglu 
tethimide), androgens (testosterone propionate, methyltest 
osterone, ?uoxymesterone, testolactone), antiandrogens 
(?utamide), LHRH analogues (leuprolide acetate), and 
endocrines for prostate cancer (ketoconaZole). 

[0101] Other compounds Which can be disposed in the 
controlled release formulation of the present invention 
include those classi?ed as e. g. investigational drugs, and can 
include, but are not limited to alkylating agents such as 
Nimustine AZQ, BZQ, cyclodisone, DADAG, CB10-227, 
CY233, DABIS maleate, EDMN, Fotemustine, Hepsulfam, 
Hexamethylmelamine, Mafosamide, MDMS, PCNU, Spiro 
mustine, TA-077, TCNU and TemoZolomide; antimetabo 
lites, such as acivicin, AZacytidine, 5-aZa-deoxycytidine, 
A-TDA, BenZylidene glucose, Carbetimer, CB3717, Dea 
Zaguanine mesylate, DODOX, Doxi?uridine, DUP-785, 
IO-EDAM, FaZarabine, Fludarabine, MZPES, MMPR, 
PALA, PLAC, TCAR, TMQ, TNC-P and Piritrexim; anti 
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tumor antibodies, such as AMPAS, BWA770U, BWA773U, 
BWASOZU, Amona?de, m-AMSA, CI-921, Datelliptium, 
Mitona?de, Piroxantrone, Aclarubicin, Cytorhodin, Epiru 
bicin, esorubicin, Idarubicin, Iodo-doxorubicin, Marcello 
mycin, Menaril, Morpholino anthracyclines, Pirarubicin, 
and SM-5887; microtubule spindle inhibitors, such as 
Amphethinile, Navelbine, and Taxol; the alkyl-lysophos 
pholipids, such as BM41-440, ET-180CH3, and Hexacyclo 
phosphocholine; metallic compounds, such as Gallium 
Nitrate, CL286558, CL287110, Cycloplatam, DWA2114R, 
NK121, Iproplatin, Oxaliplatin, Spiroplatin, Spirogerma 
nium, and Titanium compounds; and novel compounds such 
as, for example, Aphidoicolin glycinate, AmbaZone, BSO, 
Caracemide, DSG, Didemnin, B, DMFO, Elsamicin, Espe 
rtatrucin, Flavone acetic acid, HMBA, HHT, ICRF-187, 
Iododeoxyuridine, Ipomeanol, Liblomycin, Lonidamine, 
LY186641, MAP, MTQ, Merabarone SK&F104864, 
Suramin, Tallysomycin, Teniposide, THU and WR2721; and 
Toremifene, Trilosane, and Zindoxifene. 
[0102] Antitumor drugs that are radiation enhancers can 
also be formulated in the subject controlled release formu 
lation. Examples of such drugs include, for example, the 
chemotherapeutic agents 5‘-?uorouracil, mitomycin, cispl 
atin and its derivatives, taxol, bleomycins, daunomycins, 
and methamycins. 
[0103] The invention may, additionally, be used for the 
treatment of infections. For such an application, antibiotics, 
either Water soluble or Water insoluble, may be immobiliZed/ 
formulated in the subject polymers. Antibiotics are Well 
knoWn to those of skill in the art, and include, for example, 
penicillins, cephalosporins, tetracyclines, ampicilin, 
aureothicin, bacitracin, chloramphenicol, cycloserine, eryth 
romycin, gentamicin, gramacidins, kanamycins, neomycins, 
streptomycins, tobramycin, and vancomycin 
[0104] The subject polymers can also be formulated With 
peptide, proteins or other biopolymers, e.g., such as inter 
ferons, interleukins, tumor necrosis factor, and other protein 
biological response modi?ers. 

[0105] In one embodiment, the biologically active sub 
stance is selected from the group consisting of polysaccha 
rides, groWth factors, hormones, anti-angiogenesis factors, 
interferons or cytokines, and pro-drugs. In a particularly 
preferred embodiment, the biologically active substance is a 
therapeutic drug or pro-drug, most preferably a drug selected 
from the group consisting of chemotherapeutic agents and 
other anti-neoplastics, antibiotics, anti-virals, anti-fungals, 
anti-in?ammatories, anticoagulants, an antigenic materials. 
[0106] The biologically active substances are used in 
amounts that are therapeutically effective. While the effec 
tive amount of a biologically active substance Will depend 
on the particular material being used, amounts of the bio 
logically active substance from about 1% to about 65% are 
capable of being incorporated into the present delivery 
systems While achieving controlled release. Lesser amounts 
may be used to achieve ef?cacious levels of treatment for 
certain biologically active substances. 

[0107] Pharmaceutically acceptable carriers may be pre 
pared from a Wide range of materials. Without being limited 
thereto, such materials include diluents, binders and adhe 
sives, lubricants, disintegrants, colorants, bulking agents, 
?avorings, sWeeteners, and miscellaneous materials such as 
buffers and absorbents in order to prepare a particular 
medicated suppository. 
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[0108] Further examples of medicaments according to the 
present invention are antimicrobial agents, analgesics, anti 
in?ammatory agents, counterirritants coagulation modifying 
agents, diuretics, sympathomimetics, anoreXics, antacids 
and other gastrointestinal agents, antiparasitics, antidepres 
sants, antihypertensives, anticholinergics, stimulants, anti 
hormones, central and respiratory stimulants, drug antago 
nists, lipid-regulating agents, uricosurics, cardiac 
glycosides, electrolytes, ergot and derivatives thereof, 
eXpectorants, hypnotics and sedatives, antidiabetic agents, 
dopaminergic agents, antiemetics, muscle relaXants, para 
sympathomimetics, anticonvulsants, antihistamines, 
[3-blockers, purgatives, antiarrhythmics, contrast materials, 
radiopharmaceuticals, antiallergic agents, tranquilizers, 
vasodilators, antiviral agents, and antineoplastic or cyto 
static agents or other agents With anticancer properties, or a 
combination thereof. Other suitable medicaments may be 
selected from contraceptives and vitamins as Well as micro 
and macronutrients. 

[0109] Further therapeutic agents Which may be adminis 
tered in accordance With the present invention include, 
Without limitation: antiinfectives such as antibiotics and 
antiviral agents; analgesics and analgesic combinations; 
anoreXics; antihelmintics; antiarthritics; antiasthmatic 
agents; anticonvulsants; antidepressants; antidiuretic agents; 
antidiarrleals; antihistamines; antiin?ammatory agents; anti 
migraine preparations; antinauseants; aritineoplastics; anti 
parkinsonism drugs; antipruritics; antipsychotics; antipyret 
ics, antispasmodics; anticholinergics; sympathomimetics; 
Xanthine derivatives; cardiovascular preparations including 
calcium channel blockers and beta-blockers such as pindolol 
and antiarrhythmics; antihypertensives; diuretics; vasodila 
tors including general coronary, peripheral and cerebral; 
central nervous system stimulants; cough and cold prepara 
tions, including decongestants; hormones such as estradiol 
and other steroids, including corticosteroids; hypnotics; 
immunosuppressives; muscle relaXants; parasympatholyt 
ics; psychostimulants; sedatives; and tranquilizers; and natu 
rally derived or genetically engineered proteins, polysaccha 
rides, glycoproteins, or lipoproteins. 
[0110] Further speci?c eXamples of bioactive substances 
that can be formulated in the subject polymers in accordance 
With the present invention include acebutolol, acetami 
nophen, acetohydoXamic acid, acetophenaZine, acyclovir, 
adrenocorticoids, allopurinol, alpraZolam, aluminum 
hydroXide, amantadine, ambenonium, amiloride, aminoben 
Zoate potassium, amobarbital, amoXicillin, amphetamine, 
ampicillin, androgens, anesthetics, anticoagulants, anticon 
vulsants-dione type, antithyroid medicine, appetite suppres 
sants, aspirin, atenolol, atropine, aZatadine, bacampicillin, 
baclofen, beclomethasone, belladonna, bendro?umethiaZ 
ide, benZoyl peroxide, benZthiaZide, benZtropine, 
betamethasone, betha nechol, biperiden, bisacodyl, bro 
mocriptine, bromodiphenhydramine, brompheniramine, 
bucliZine, bumetanide, busulfan, butabarbital, butaperaZine, 
caffeine, calcium carbonate, captopril, carbamaZepine, car 
benicillin, carbidopa & levodopa, carbinoXamine inhibitors, 
carbonic anhydsase, carisoprodol, carphenaZine, cascara, 
cefaclor, cefadroXil, cephaleXin, cephradine, chlophedianol, 
chloral hydrate, chlorambucil, chloramphenicol, chlordiaZ 
epoXide, chloroquine, chlorothiaZide, chlorotrianisene, chlo 
rpheniramine, a>6><chlorpromaZine, chlorpropamide, chlor 
prothiXene, chlorthalidone, chlorZoXaZone, cholestyramine, 
cimetidine, cinoXacin, clemastine, clidinium, clindamycin, 
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clo?brate, clomiphere, clonidine, cloraZepate, cloXacillin, 
colochicine, coloestipol, conjugated estrogen, contracep 
tives, cortisone, cromolyn, cyclacillin, cyclandelate, cycliZ 
ine, cyclobenZaprine, cyclophosphamide, cyclothiaZide, 
cycrimine, cyproheptadine, danaZol, danthron, dantrolene, 
dapsone, deXtroamphetamine, deXamethasone, deXchlor 
pheniramine, deXtromethorphan, diaZepan, dicloXacillin, 
dicyclomine, diethylstilbestrol, di?unisal, digitalis, diltia 
Zen, dimenhydrinate, dimethindene, diphenhydramine, 
diphenidol, diphenoXylate & atrophive, diphenylopyraline, 
dipyradamole, disopyramide, disul?ram, divalporeX, docu 
sate calcium, docusate potassium, docusate sodium, doXy 
loamine, dronabinol ephedrine, epinephrine, ergoloidmesy 
lates, ergonovine, ergotamine, erythromycins, esteri?ed 
estrogens, estradiol, estrogen, estrone, estropipute, etharynic 
acid, ethchlorvynol, ethinyl estradiol, ethopropaZine, etho 
saXimide, ethotoin, fenoprofen, ferrous fumarate, ferrous 
gluconate, ferrous sulfate, ?avoXate, ?ecainide, ?uphena 
Zine, ?uprednisolone, ?uraZepam, folic acid, furosemide, 
gem?broZil, glipiZide, glyburide, glycopyrrolate, gold com 
pounds, griseo?Win, guaifenesin, guanabenZ, guanadrel, 
guanethidine, halaZepam, haloperidol, hetacillin, heXobar 
bital, hydralaZine, hydrochlorothiaZide, hydrocortisone (cor 
tisol), hydro?unethiaZide, hydroXychloroquine, hydrox 
yZine, hyoscyamine, ibuprofen, indapamide, indomethacin, 
insulin, iofoquinol, iron-polysaccharide, isoetharine, iso 
niaZid, isopropamide isoproterenol, isotretnoin, isoXsuprine, 
kaolin & pectin, ketoconaZole, lactulose, levodopa, linco 
mycin liothyronine, liotriX, lithium, loperamide, loraZepam, 
magnesium hydroxide, magnesium sulfate, magnesium tri 
silicate, maprotiline, mecliZine, meclofenamate, medroX 
yproyesterone, melenamic acid, melphalan, mephenytoin, 
mephobarbital, meprobamate, mercaptopurine, 
mesoridaZine, metaproterenol, metaXalone, methamphet 
amine, methaqualone, metharbital, methenamine, methicil 
lin, methocarbamol, methotreXate, methsuXimide, methy 
clothinZide, methylcellulos, methyldopa, methylergonovine, 
methylphenidate, methylprednisolone, methysergide, meto 
clopramide, metolaZone, metoprolol, metronidaZole, 
minoXidil, mitotane, monamine oXidase inhibitors, nadolol, 
nafcillin, nalidiXic acid, naproXen, narcotic analgesics, neo 
mycin, neostigmine, niacin, nicotine, nifedipine, nitrates, 
nitrofurantoin, nomifensine, norethindrone, norethindrone 
acetate, norgestrel, nylidrin, nystatin, orphenadrine, oXacil 
lin, oXaZepam, oXprenolol, oXymetaZoline, oXyphenbuta 
Zone, pancrelipase, pantothenic acid, papaverine, para-ami 
nosalicylic acid, paramethasone, paregoric, pemoline, 
penicillamine, penicillin, penicillin-v, pentobarbital, per 
phenaZine, phenacetin, phenaZopyridine, pheniramine, phe 
nobarbital, phenolphthalein, phenprocoumon, phensuXim 
ide, phenylbutaZone, phenylephrine, phenylpropanolamine, 
phenyl toloXamine, phenytoin, pilocarpine, pindolol, piper 
acetaZine, piroXicam, poloXamer, polycarbophil calcium, 
polythiaZide, potassium supplements, pruZepam, praZosin, 
prednisolone, prednisone, primidone, probenecid, probucol, 
procainamide, procarbaZine, prochlorperaZine, procyclidine, 
promaZine, promethaZine, propantheline, propranolol, pseu 
doephedrine, psoralens, syllium, pyridostigmine, pyrodoX 
ine, pyrilamine, pyrvinium, quinestrol, quinethaZone, uini 
dine, quinine, ranitidine, rauWol?a alkaloids, ribo?avin, 
rifampin, ritodrine, alicylates, scopolamine, secobarbital, 
senna, sannosides a & b, simethicone, sodium bicarbonate, 
sodium phosphate, sodium ?uoride, spironolactone, sucrul 
fate, sulfacytine, sulfamethoXaZole, sulfasalaZine, sul?n 


































