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(57) ABSTRACT 

This invention pertains to therapeutic antibacterial/antifun 
gal-Wound healing compositions comprise a therapeutically 
effective amount of antibacterial agents and/or antifungal 
agents and/or Wound healing composition alone. In one 
embodiment, the Wound healing composition comprises (a) 
Zinc oxide and (b) fat-soluble vitamins. The therapeutic 
antibacterial/antifungal-Wound healing compositions may 
be utilized in a Wide variety of pharmaceutical products. 
This invention also relates to methods for preparing and 
using the antibacterial/antifungal-Wound healing composi 
tions and the pharmaceutical products in Which the thera 
peutic compositions may be used. 
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WOUND HEALING COMPOUND 

FIELD OF INVENTION 

[0001] This invention pertains to therapeutic antibacterial/ 
antifungal-Wound healing compositions useful for reducing 
the siZe, duration, and severity of Wounds both infected and 
non-infected. More particularly, the antibacterial/antifungal 
Wound healing compositions comprise an antibacterial agent 
and/or, an antifungal agent, and a therapeutic Wound healing 
composition and/or its metabolites. Apreferred embodiment 
of the therapeutic Wound healing composition of this inven 
tion comprises (a) Zinc oxide and, (b) an admixture of tWo 
or more of the four fat soluble vitamins. 

BACKGROUND OF INVENTION 

[0002] Wound Healing 

[0003] Wounds are internal or external bodily injuries or 
lesions caused by physical means, such as mechanical, 
chemical, viral, bacterial, fungal and other pathogenic 
organisms, or thermal means, Which disrupt the normal 
continuity of tissue structures. Such bodily injuries include 
contusions, Wounds in Which the skin is unbroken, incisions, 
Wounds in Which the skin is broken cutting instrument and 
lacerations, Wounds in Which the skin is broken by a dull or, 
blunt instrument. Wounds may be caused by accident, sur 
gery, pathological organisms, or by surgical procedures. 
Patients Who suffer Wounds could bene?t from an antibac 
terial/antifungal-Wound healing composition. Wound heal 
ing consists of a series of processes Whereby injured tissue 
is repaired, specialiZed tissue is regenerated, and neW tissue 
is reorganiZed. Wound healing consists of three major 
phases: a) an in?ammation stage (0-3 days), proliferation 
stage (3-12 days), and a remodeling phase 3 days to 6 mos). 

[0004] During the in?ammation phase, platelet aggrega 
tion and clotting from a matrix Which traps the plasma 
proteins and blood cells to induce the in?ux of various types 
of cells. During the cellular proliferation phase, neW con 
nective or granulation tissue and blood vessels are formed. 
During the remodeling phase, granulation tissue is replaced 
by a netWork of collagen and elastin ?bers leading to the 
formation of scar tissue. 

[0005] When cells are injured or killed as the result of a 
Wound, a Wound healing step is desirable to resuscitate the 
injured cells and produce neW cells to replace the dead cells. 
The healing process requires the reversal of cytotoxicity, the 
suppression of in?ammation, and the stimulation of cellular 
viability and proliferation Wounds require loW levels of 
oxygen in the initial stages of healing to suppress oxidative 
damage and higher levels of oxygen in the later stages of 
healing to promote collagen formation by ?broblasts. 

[0006] Mammalian cells are continuously exposed to acti 
vate oxygen species such as superoxide (O.sub.2—), hydro 
gen peroxide (H.sub.2.0.sub.2.), hydroxyl radical (OH), and 
singlet oxygen (.sup.l O.sub.2.). In vivo, these reactive 
oxygen intermediates are generated by cells in response to 
aerobic metabolism, catabolism of drugs and other xeno 
bitics, ultraviolet and x-ray radiation, and the respiratory 
burst of phagocytic cells (such as White blood cells) to kill 
invading bacteria such as those introduced through Wounds. 
Hydrogen peroxide, for example, is produced during respi 
ration of most living organisms especially by stressed and 
injured cells. 

Apr. 1, 2004 

[0007] These active oxygen species can injure cells. An 
important example of such damage is lipid peroxidation 
Which involves the oxidative degradation of unsaturated 
lipids. Lipid peroxidation is highly detrimental to membrane 
structure and function and can cause numerous cytopatho 
logical effects. Cells defend against lipid peroxidation by 
producing radical scavengers such as superoxide dismutase, 
catalase, and peroxidase. Injured cells have a decreased 
ability to produce radical scavengers. Excess hydrogen 
peroxide can react With DNA to cause backbone breakage, 
produce mutations, and alter and liberate bases. Hydrogen 
peroxide can also react With pyrimidines to open the 5,6 
double bond, Which reaction inhibits the ability of pyrim 
idines to hydrogen bond to complementary bases, Hal 
laender et al. (1971). Such oxidative biochemical injury can 
result in the loss of cellular membrane integrity, reduced 
enZyme activity, changes in transport kinetics, changes in 
membrane lipid content, and leakage of potassium ions, 
amino acids, and other cellular material. 

[0008] Antioxidants have been shoWn to inhibit damage 
associated With active oxygen species. For example, pyru 
vate and other Alpha-keotacids have been reported to react 
rapidly and stoichiometrically With hydrogen peroxide to 
protect cells from cytolytic effects, O’Donnell=Tormey et al. 
J. Exp. Med. 165, pp. 500-514 (1987). 

SUMMARY OF THE INVENTION 

[0009] This invention pertains to therapeutic antibacterial/ 
antifungal-Wound healing compositions for reducing the 
siZe, duration, and severity of Wounds both infected and 
non-infected. The compositions of the invention comprise a 
therapeutically effective amount of one or more antibacterial 
agents and/or, one or more antifungal agents, and a Wound 
healing composition. Apreferred embodiment of the Wound 
healing composition of this invention comprises (a) Zinc 
oxide and, (b) an admixture of tWo or more of the four fat 
soluble vitamins. The therapeutic antibacterial/antifungal 
Wound healing compositions of this invention may be uti 
liZed in a Wide variety of pharmaceutical products. 

[0010] This invention also comprises augmented thera 
peutic antibacterial/antifungal-Wound healing compositions 
comprising antibacterial agents, antifungal agents, and a 
therapeutic Wound healing composition in combination With 
one or more medicament. This invention also relates to 
methods for preparing and using the augmented therapeutic 
antibacterial/antifungal-Wound healing compositions and 
the pharmaceutical products in Which the augmented com 
positions may be used. 

DETAILED DESCRIPTION OF INVENTION 

[0011] This invention pertains to antibacterial/antifungal 
Wound healing compositions Which comprise one or more 
antibacterial agents, one or more antifungal agents, and a 
Wound healing composition or its metabolites. In one 
embodiment the Wound healing composition comprises (a) 
Zinc oxide and (b) an admixture of tWo or more of the four 
fat soluble vitamins. 

[0012] Applicant has discovered therapeutic Wound heal 
ing compositions for preventing and reducing injuries to 
mammalian cells and increasing the resuscitation rate of 
injured mammalian cells. Wounds treated With the therapeu 
tic Wound healing composition shoWed signi?cantly 
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improved Wound closing and healing one untreated over 
untreated Wounds and Wounds treated by other means 
including other conventional Wound healing compositions. 
The Wound healing compositions may be used alone or With 
other medicaments. 

[0013] The therapeutic Wound healing compositions of 
this invention are Embodiment One. There are several 
aspects of Embodiment One of therapeutic Wound healing 
compositions in this invention. In a ?rst aspect, (LA), the 
therapeutic Wound healing composition comprises (a) Zinc 
oxide and (b) an admixture of tWo or more of the four fat 
soluble vitamins. 

[0014] The therapeutic Wound healing compositions of 
this invention are further combined With a therapeutically 
effective amount of antibacterial agent and/or a thera 
peutically effective amount of antifungal (Y) to form the 
antibacterial/antifungal-Wound healing compositions (I.A 
X+Y). The antibacterial/antifungal-Wound healing compo 
sitions may be alone or in combination With other medica 
ments. This invention also pertains to methods for preparing 
and using the antibacterial/antifungal-Wound healing com 
positions and the pharmaceutical products in Which the 
therapeutic compositions may be used. 

[0015] The therapeutic antibacterial/antifungal-Wound 
healing compositions of this invention may be further com 
bined With one or more additional medicaments for treating 
Wounds to form augmented antibacterial/antifungal-Wound 
healing compositions. This invention also relates to methods 
for preparing and using the augmented therapeutic antibac 
terial/antifungal-Wound healing compositions and the phar 
maceutical products in Which the augmented compositions 
may be used. 

[0016] The term “injured cell” as used herein means a cell 
that has any activity disrupted for any reason. For example, 
an injured cell may be a cell that has injured membranes or 
damaged DNA, RNA, and ribosomes, for example, a cell 
Which has (a) injured membranes so that transport through 
the membranes is diminished resulting in an increase in 
toxins and normal cellular Wastes inside the cell and a 
decrease in nutrients and other components necessary for 
cellular repair inside the cell (b) an increase in concentration 
of oxygen radicals inside the cell because of the decreased 
ability of the cell to produce antioxidants and enZymes, or 
(c) damaged DNA, RNA, and ribisomes Which must be 
repaired or replaced before normal cellular functions can be 
resumed. The term “resuscitation” of injured mammalian 
cells as used herein means the reversal of cytotoxicity, the 
stabiliZation of the cellular membrane, an increase in the 
proliferation rate of the cell, and/or the normaliZation of 
cellular functions such as the secretion of groWth factors, 
hormones, and the like. The term “cytotoxity” as used herein 
means a condition caused by a cytotoxic agent that injures 
the cell. Injured cells do not proliferate because injured cell 
expend all energy on cellular repair. Aiding cellular repair 
promotes cellular proliferation. 

[0017] The term “precursor”, as used herein, refers to 
compounds Which undergo biotransformation prior to exhib 
iting their pharmacological effects. The chemical modi?ca 
tion of drugs to overcome pharmaceutical problems has also 
been termed “drug latentiation.” Drug latentiation is the 
chemical modi?cation of a biologically active to form a neW 
compound Which upon in in vivo vitro enZymatic attack Will 
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liberate the parent compound. The chemical alterations of 
the parent compound are such that the change in physio 
chemical properties Will affect the absorption, distribution, 
and enZymatic metabolism. The de?nition of drug latentia 
tion has also been extended to include nonenlZymatic regen 
eration of the parent compound. Regeneration takes place as 
a consequence of hydrolytic, disassociative, and other reac 
tions not necessarily enZyme mediated. The terms precursor, 
prodrugs, latentiated drugs, and bioreversible derivatives are 
used interchangeably. By inference, latentiation implies a 
time lag element or time component involved in regenerat 
ing the bioactive parent molecule in vivi. The terms prodrug 
and precursor are general in that they include latentiation 
drug derivatives as Well as those substances Which are 
converted after administration to the actual substance Which 
combines With receptors. The term prodrug is a generic term 
for agents Which undergo biotransformation prior to exhib 
iting their pharmacological actions. In the case Where the 
administered drug is not the active agent, but is rather 
biotransformed to the active agent. The term prodrug also 
includes compounds Which may not necessarily undergo 
biotransformation to the administered drug but may undergo 
biotransformation to the active agent Which exhibits the 
desired pharmacological effect. 

[0018] The term “metabolite”, as used herein, refers to any 
substance produced by the metabolism or by a metabolic 
process. Metabolism, as used herein, refers to the various 
chemical/biochemical reactions involved in the transforma 
tion of molecules or chemical compounds occurring in the 
cells therein. 

[0019] 
[0020] A. Embodiment One (IA-F) 

[0021] The cells Which may be treated With the therapeutic 
Wound healing compositions in the present invention are 
mammalian cells. Although applicant Will describe the 
present therapeutic Wound healing compositions as useful 
for treating mammalian epidermal karatinocytes and mam 
malian monocytes, and cells of the subcutaneous tissues, and 
muscle tissues, and bone and applicant contemplates that the 
therapeutic Wound healing compositions may also be used to 
protect or resuscitate all mammalian cells. Keratinocytes are 
representative of normal mammalian cells and are the fastest 
proliferating cells in the body. The correlation betWeen the 
reaction of keratinocytes to injury and therapy and that of 
mammalian cell in general is very high. Monocytes are 
representative of specialiZed mammalian cells such as White 
blood cells in the immune system and the organ cells in the 
liver, kidney, heart, and brain. The mammalian cells may be 
treated in vivo or in vitro. 

I. Wound Healing Compositions. 

[0022] Epidermal keratinocytes are the specialiZed cell of 
the epidermis Which synthesiZe keratin, a scleroprotein 
Which is a principal constituent of epidermis, hair, nails, 
horny tissue, and the organic matrix of the enamel of teeth. 
Mammalian epidermal keratinocytes constitute about 95% 
of the epidermal cells and together With the melanocytes 
form the binary system of the epidermis. In its various 
successive stages, epidermal keratinocyes are also knoWn as 
basal cells, prickle cells, and granular cells. Monocytes are 
mononuclear leukocytes Which undergo respiratory bursting 
and are involved in reactive oxygen mediated damage Within 
the epidermis. Keukocytes are White blood cells or cor 
puscles Which may be classi?ed into tWo main groups: 
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granular leukocyes (granulocytes) Which are leukocytes 
With abundant granules in the cytoplasm and nongranular 
leukocytes (nongranulocytes) Which are leukocytes Without 
speci?c granules in the cytoplasm and Which include the 
lymphocytes and monocytes. Phagocyte cells are cells 
Which ingest microorganisms or other cells and foreign 
particles. Monocytes are also knoWn as large mononuclear 
leukocytes, and hyaline or transitional leukocytes. 

[0023] Epidermal keratinocytic cells and monocytic cells 
have multiple oxygen generating mechanisms and the 
degree to Which each type of mechanism functions differs in 
each type of cell. In monocytes, for example, the respiratory 
bursting process is more pronounced than in dermal kerati 
nocytes. Hence, the components in the therapeutic Wound 
healing composition may vary depending upon the types of 
cells involved in the condition being treated. 

[0024] As set out above, in the ?rst aspect of Embodiment 
One (LA), the therapeutic Wound healing composition for 
treating mammalian cells comprises (a) Zinc oxide and, (b) 
all forms and presursors of Vitamin A and, (c) all forms and 
presursors of Vitamin D. In a second aspect of Embodiment 
One (I.B), the therapeutic Wound healing composition for 
treating mammalian cells comprises (a) Zinc oxide and, (b) 
all forms and precursors of Vitamin A and, (c) all forms and 
precursors of Vitamin D and, (d) all forms and precursors of 
Vitamin E. In a third aspect of Embodiment (I.C), the 
therapeutic Wound healing composition for treating mam 
malian cells comprises (a) Zinc oxide and, (b) all forms and 
precurors of Vitamin A and, (c) all forms and precursors of 
Vitamin D and, (d) all forms and precursors of Vitamin K. 
In a fourth aspect of Embodiment One (ID), the therapeutic 
Wound healing composition for treating mammalian cells 
comprises (a) Zinc oxide and, (b) all forms and precursors of 
Vitamin A and, (c) all forms and precursors of Vitamin D 
and, (d) all forms and precursors of Vitamin E and, (e) all 
forms and precursors of Vitamin K. In a ?fth aspect of 
Embodiment One (I.E), the therapeutic Wound healing com 
position for treating mammalian cells comprises (a) all 
forms and precursors of Vitamin A and, (b) all forms and 
precursors of Vitamin D and, (c) all forms and precursors of 
Vitamin E. In a sixth aspect of Embodiment One (IF), the 
therapeutic Wound healing composition for treating mam 
malian cells comprises (a) all forms and precursors of 
Vitamin A and, (b) all forms and precursors of Vitamin D 
and, (c) all forms and precursors for Vitamin E and, (d) all 
forms and precursors of Vitamin K. In a seventh aspect of 
Embodiment One (I.G), the therapeutic Wound healing com 
position for treating mammalian cells comprises (a) all 
forms and precursors of Vitamin A and, (b) all forms and 
precursors of Vitamin D and, (c) all forms and precursors of 
Vitamin K. 

[0025] Zinc oxide has been shoWn to be an essential 
catalyst in many biochemical reactions. Zinc has been 
reported to display antibacterial effects. Zinc oxide has also 
been shoWn to maintain a constant level of Zinc When 
applied to Wounds as compared to salts of Zinc. Re-epithe 
liaiZation is enhanced When Zinc oxide is present. In?am 
matory reaction has been shoWn to be reduced With adequate 
Zinc concentration. Zinc oxide promotes cleansing of 
Wounds and decreases deterioration of existing Wounds. It 
has also been reported that the application of Zinc oxide to 
Wounds not only corrects the local Zinc de?ciency but also 
acts pharmacologically. Patients With diabetes mellitus have 
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been noted as having Zinc de?ciencies related to impaired 
Wound healing. Zinc oxide has also been shoWn to be 
effective in healing donor sites from skin grafting. 

[0026] Application of Zinc oxide has been shoWn to accel 
erate the healing of both chronic and acute Wounds and 
increases endogenous gene expression of insulin-like 
groWth factor-1 in granulation tissue. 

[0027] Vitamin A plays an important role in the orderly 
differentiation of epithelium. The mechanism is not pre 
cisely understood, hoWever in cell culture systems, Vitamin 
Aregulates the gene expression of a number of cell receptors 
and secreted proteins, including receptors for groWth factors. 
It is also reported that Vitamin Aplays a role in the evolution 
of granulation tissue. Vitamin Ahave been shoWn to visibly 
accelerate Wound healing after thermal injury including 
tissues Which Were previously believed to be irreparable. It 
has also been shoWn that Vitamin A accelerates epidermal 
cell and subcutaneous tissue as Well as ?broblast prolifera 
tion after UV injury and these Were shoWn to be dose related. 
Vitamin A has also been shoWn to be effective in the 
treatment of cancers, acne, and psoriasis and is essential for 
vision and occular tissue formation. 

[0028] Vitamin D has been shoWn to be a potent agonist of 
the Vitamin D receptor Which stimulates glycosaminoglycan 
synthesis and transforming groWth factor-beta 1 (TGF-beta 
1) thereby accelerating Wound healing. Vitamin D has been 
shoWn to be an effective treatment for chronic leg Wounds. 
It is reported that Vitamin D promotes dermal Wound 
strength and re-epithelialiZation as Well as enhancing granu 
lation tissue formation. It has also been shoWn to be effective 
in preventing osteomyelitis. Vitamin D increases the absorp 
tion of calcium in mammalian cells. It can also prevent 
secondary hypothyroidism in elderly patients With renal 
insufficiency and has been shoWn to possibly prevent breast 
cancer. It has also been evidenced that Vitamin D may sloW 
the progress of sub clinical to clinically signi?cant prostate 
cancer. De?ciency of Vitamin D has been knoWn to cause 
rickets and hypocalcemic seiZures. Vitamin D is also a 
membrane antioxident. Vitamin D has also been shoWn to 
increase the absorption of magnesium and bone mineral 
contents in mammals and may improve prevention and 
treatment of renal osteodystrophy. There is a link reported 
betWeen Vitamin D levels and the severity of rheumatoid 
arthritis With those patients With more severity of the disease 
are shoWn to be the most de?cient in this important vitamin. 
Vitamin D and calcium de?ciencies have been related to 
migraine headaches in post menopausal females. Vitamin D 
has also been shoWn to be a treatment for psoriasis. 

[0029] Vitamin E has been shoWn to be effective in 
promoting enhanced ?brosis of tissues. It has also been 
shoWn to be an antioxidant. Muscle Weakness, ataxia, sen 
sory impairment, vision abnormalities, and dysarthria have 
been reported as due to Vitamin E de?ciency. Vitamin E has 
also been shoWn to accelerate Wound healing including 
gingival Wounds. It has also been shoWn to prevent endot 
helial dysfunction associated With atherosclerosis and also 
been shoWn to shoW some promise in the impairment of 
carcinogenesis. Vitamin E has also been shoWn to depress 
the decline in immune response, and thereby decrease the 
incidence of neoplasm’s and infections in the aged. Vitamin 
E has been shoWn to inhibit the groWth of squamous cell 
carcinoma cells, it has also been suggested that Vitamin E 
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levels may help determine the host resistance to parasite and 
viral infections. There is also epidemologic evidence that 
Vitamin E may reduce the risk of coronary heart disease and 
may be effective in the treatment of dermatitis and may be 
effective in combating tardive dyskinesia. Vitamin A has 
also been shoWn to prevent diabetes induced abnormal 
retinal blood flow. It has also been demonstrated that Vita 
min E can prevent the activation of protein kinase C(PKC) 
and diacylglycerol (DAG) in blood vessels during hyperg 
lycemia thus suppressing their negative effects on the vas 
cular cells and tissues. Another study has shoWn that Vita 
min E can sloW the rate of motor decline in patients With 
Huntington’s disease. 

[0030] Vitamin K is an essential cofactor in the formation 
of a microsomal carboxlase that is necessary in converting 
glutamyl residues in certain protein precursors into gamma 
carboxyglutamates Which is required by clotting factors to 
cause clotting of blood. Vitamin K has also been shoWn to 
play an important role in bone metabolism and can be used 
to prevent loss of bone mass (osteoporosis). It has been 
reported that Vitamin K also displays antioxidant properties. 
Vitamin K may also be used as prophylaxis in high dose 
chemotherapy. 

[0031] The amount of Zinc oxide present in the therapeutic 
Wound healing compositions of the present invention is a 
therapeutically effective amount. A therapeutically effective 
amount of Zinc oxide is that amount of Zinc oxide necessary 
for the inventive composition to reduce injury to mammalian 
cells or increase the resuscitation rate of injured mammalian 
cells or the amount necessary to aid or cause the prolifera 
tion of neW cells including precursor cells. The exact amount 
of Zinc oxide is a matter of preference subject to such factors 
as type of condition being treated as Well as the other 
ingredients in the composition. In a preferred embodiment, 
Zinc oxide is present in the therapeutic Wound healing 
composition in an amount from about 0.01% to about 75%, 
preferably about 2% to about 25%, and more preferably 
about 5% to about 20%, by Weight of the therapeutic Wound 
healing composition. 

[0032] The amount of the fat soluble vitamins present in 
the therapeutic Wound healing compositions of the present 
invention is a therapeutically effective amount. Atherapeutic 
all effective amount of fat soluble vitamins is the amount 
necessary to resuscitate and cause proliferation to injured 
mammalian cells. The exact amount of fat soluble vitamins 
is a matter of preference subject to such factors as the type 
of condition being treated as Well as other ingredients in the 
composition. In a preferred embodiment, the fat soluble 
vitamins are present in the therapeutic Wound healing com 
position in an amount from about 0.01% to about 100%, 
preferably from about 0.05% to about 40%, and more 
preferably from about 1% to about 35%, by Weight of the 
therapeutic Wound healing composition. 

[0033] Antioxidants are substances Which inhibit oxida 
tion or suppress reactions promoted by oxygen or peroxides. 
Antioxidants, especially lipid-soluble antioxidants, can be 
absorbed into the cellular membrane to neutraliZe oxygen 
radicals and thereby protect the membrane. The antioxidants 
usefully in the present invention may be selected from the 
group consisting of all forms of Vitamin A (retinol), all 
forms of Vitamin.sub.2(3,4-didehydroretinol), all forms of 
carotene such as Alpha-carotene,.beta.-carotene (beta, 
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.beta.-carotene), gamma-carotene, delta-carotene, all forms 
of Vitamin C (D-ascorbic acid, L-ascorbic acid), all forms of 
tocopherol such as Vitamin E Alpha-tocopherol, 3,4-dihy 
dro-2,5,7,8-tetramrethyl-2-(4,8,12-trimethyltri-decyl)-2H 
1-benZopy ran-6-ol). .beta.-tocopherol, gamma-tocopherol, 
delta-tocopherol, tocoquinone, tocotrienol, and Vitamin E 
esters Which readily undergo hydrolysis to Vitamin E such 
as Vitamin E acetate and Vitamin E succinate, and pharma 
ceutically acceptable Vitamin E salts such as Vitamin E 
phosphate, prodrugs of Vitamin A, carotene, Vitamin C, and 
Vitamin E, pharmaceutically acceptable salts of Vitamin A, 
carotene, Vitamin C, and Vitamin E, and the like, and 
mixtures thereof. Preferably, the antioxidant is selected from 
the group of lipid-soluble antioxidants consisting of Vitamin 
A, .beta.-carotene, Vitamin E, Vitamin E acetate, and mix 
tures thereof. More preferably, the antioxidant is Vitamin E 
or Vitamin E acetate. Most preferably, the antioxidant is 
Vitamin E acetate. 

[0034] The amount of antioxidant present in the therapeu 
tic Wound healing compositions of the present invention is 
a therapeutically effective amount. A therapeutically effec 
tive amount of antioxidant is that amount of antioxidant 
necessary for the inventive composition to prevent and 
reduce injury to mammalian cells or increase the resuscita 
tion rate of injured mammalian cells. The exact amount of 
antioxidant is a matter of preference subject to such factors 
as the type of condition being treated as Well as the other 
ingredients in the composition. In a preferred embodiment, 
the antioxidant is present in the therapeutic Wound healing 
composition in an amount from about 0.1% to about 40%, 
preferably from about 0.2% to about 30%, and more pref 
erably from about 0.5% to about 20%, by Weight of the 
therapeutic Wound healing composition. 

[0035] In accord With the present invention, the therapeu 
tic Wound healing compositions of Embodiment One (IA.-F) 
for treating mammalian cells man be selected from the group 
consisting of: 

[0036] (IA.)(a) Zinc oxide; and 

[0037] (b) all forms and precursors of Vitamins A; and, 

[0038] (c) all forms and precursors of Vitamin D. 

[0039] (I.B) (a) Zinc oxide; and 

[0040] (b) all forms and precursors of Vitamin A; and 

[0041] (c) all forms and precursors of Vitamin D; 

[0042] (d) all forms and precursors of Vitamin E. 

[0043] (IC) (a) Zinc oxide; and 

[0044] (b) all forms and precursors of Vitamin A; and 

[0045] (c) all forms and precursors of Vitamin D; and 

[0046] (d) all forms and precursors of Vitamin K. 

[0047] (ID) (a) Zinc oxide; and 

[0048] (b) all forms and precursors of Vitamin A; and 

[0049] (c) all forms and precursors of Vitamin D; and 

[0050] (d) all forms and precursors of Vitamin E; and 

[0051] (e) all forms and precursors of Vitamin K. 
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[0052] (a) all forms and precursors of Vitamin A; 
and 

[0053] (b) all forms and precursors of Vitamin D; and 

[0054] (c) all forms and precursors of Vitamin E. 

[0055] (a) all forms and precursors of Vitamin A; 
and 

[0056] (b) all forms and precursors of Vitamin D; and 

[0057] (c) all forms and precursors of Vitamin E; and 

[0058] (d) all forms and precursors of Vitamin K. 

[0059] (LG) (a) all forms and precursors of Vitamin A; 
and 

[0060] 
[0061] 

[0062] Throughout this disclosure, applicant Will suggest 
various theories or mechanisms by Which applicant believes 
the components in the therapeutic Wound healing composi 
tion and the antibacterial agents and antifungal agents func 
tion together in an unexpected synergistic manner to prevent 
and reduce injury to mammalian cells, increase the resusci 
tation rate of injured mammalian cells, and the proliferation 
of neW cells. While the applicant may offer various mecha 
nisms to explain the present invention, applicant does not 
Want to be bound by theory. These mechanisms and theories 
are suggested to better understand the present invention but 
are not intended to limit the effective scope of the claims. 

(b) all forms and precursor of Vitamin D; and 

(c) all forms and precursors of Vitamin K. 

[0063] Accordingly the combination of ingredients seW 
out in the above embodiments function together in an 
enhanced manner to prevent and reduce injury to mamma 
lian cells and increase the resuscitation rate of injured 
mammalian cells and cause the proliferation of neW cells. 
The therapeutic effects of the combination of the compo 
nents in each of the above embodiments is markedly greater 
than that expected by the mere addition of the individual 
therapeutic components. Hence, applicant’s therapeutic 
Wound healing composition for treating mammalian cells 
have the ability to increase rates of cellular proliferation, 
increase cellular viability, increase cellular resistance to 
cytotoxic agents, and stop bleeding. 

[0064] B. Methods for Making the Therapeutic Wound 
Healing Compositions of Embodiment One (I.A-G). 

[0065] The present invention extends to methods of mak 
ing the therapeutic Wound healing compositions of Embodi 
ment One (A.A-G). In general, a therapeutic Wound healing 
composition is made by forming an admixture of the com 
ponents of the composition. In a ?rst aspect of Embodiment 
One (I .A), a therapeutic Wound healing composition is made 
by forming an admixture of the components of a) Zinc oxide 
b) Vitamin A and, c) Vitamin D. In a second aspect of 
Embodiment One (I.B), a therapeutic Wound healing com 
position is made by forming an admixtures of a) Zinc oxide, 
b) Vitamin A, c) Vitamin D, and d) Vitamin E. In a third 
aspect of Embodiment One (I.C), a therapeutic Wound 
healing composition is made by forming an admixture of a) 
Zinc oxide, b) Vitamin A, and c) Vitamin D, and, d) Vitamin 
K. In the fourth aspect of Embodiment One (ID), a thera 
peutic Wound healing composition is made by forming an 
admixture of a) Zinc oxide, b) Vitamin A, c) Vitamin D, d) 
Vtitamin E, and e) Vitamin K. In the ?fth aspect of Embodi 
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ment One (I.E), a therapeutic Wound healing composition is 
made by making an admixture of a) Vitamin A, b) Vitamin 
D, and c) Vitamin E. In a sixth aspect of Embodiment One 
(LP), a therapeutic Wound healing composition is made by 
forming an admixture of a) Vitamin A, b) Vitamin D, c) 
Vitamin E, and d) Vitamin K. In a seventh aspect of 
Embodiment One (I.G), a therapeutic Wound healing com 
position is made by forming an admixture of a) Vitamin A, 
b) Vitamin D, and c) Vitamin K. 

[0066] C. Methods for Employing the Wound Healing 
Compositions of Embodiment One (IA). 

[0067] The present invention extends to methods for 
employing the therapeutic Wound healing compositions of 
Embodiment One (IA) in vivo and in vitro. In general, a 
therapeutic Wound healing composition is employed by 
contacting the therapeutic composition With mammalian 
cells. 

[0068] In the ?rst aspect of Embodiment One (LA), the 
invention is directed to a method for preventing and reduc 
ing injury to mammalian cells, and increasing the resusci 
tation rate of injured mammalian cells, Which comprises the 
steps of (A) providing a therapeutic Wound healing compo 
sition Which comprises (a) Zinc oxide and (b) all forms and 
precursors of Vitamin A, and (c) all forms and precursors of 
Vitamin D, and (B) contacting the therapeutic Wound heal 
ing composition With the mammalian cells. 

[0069] In the second aspect of Embodiment One (1B), the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, and increasing the resuscitation 
rate of injured mammalian cells, Which comprises the steps 
of (A) providing a therapeutic Wound healing composition 
Which comprises (a) Zinc oxide and, (b) all forms and 
precursors of Vitamin A, (c) all forms and precursors of 
Vitamin D and, (c) all forms and precursors of Vitamin E 
and, (B) contacting the therapeutic Wound healing compo 
sition With the mammalian cells. 

[0070] In the third aspect of Embodiment One (I.C) the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, increasing the resuscitation rate 
of injured mammalian cells, and causing the How of blood 
to decrease or cease at the Wound site by causing it to 
coagulate, Which comprises the steps of (A) providing the 
the therapeutic Wound healing composition Which comprises 
(a) Zinc oxide and, (b) all forms and precursors of Vitamin 
A and, (c) all forms and precursors of Vitamin D and, (d) all 
forms and precursors of Vitamin K and, (B) contacting the 
therapeutic Wound healing composition With the mammalian 
cells. 

[0071] In the fourth aspect of Embodiment One (ID) the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, increasing the resuscitation rate 
of injured mammalian cells, improving the remodeling 
phase of Wound healing in mammalian cells, and causing the 
How of blood to decrease or cease by causing it to coagulate 
at the Wound site, Which comprises the steps of (A) provid 
ing the therapeutic Wound healing composition Which com 
prises (a) Zinc oxide and, (b) all forms and precursors of 
Vitamin A and, (c) all forms and precursors of Vitamin D 
and, (d) all forms and precursurs of Vitamin E and, (e) all 
forms and precursors of Vitamin K and, (B) contacting the 
therapeutic Wound healing composition With the mammalian 
cells. 
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[0072] In the ?fth aspect of Embodiment One the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, increasing the resuscitation rate 
of injured mammalian cells, and improving the remodeling 
phase of Wound healing in mammalian cells, Which com 
prises the steps of (A) providing the therapeutic Wound 
healing composition Which comprises (a) all forms and 
precursors of Vitamin A and, (b) all forms and precursors of 
Vitamin D and, (c) all forms and precursors of Vitamin E 
and, (B) contacting the therapeutic Wound healing compo 
sition With the mammalian cells. 

[0073] In the sixth aspect of Embodiment One the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, increasing the resuscitation rate 
of injured mammalian cells, improving the remodeling 
phase of Wound healing in mammalian cells, and causing the 
How of blood to decrease or cease by causing it to coagulate 
at the Wound site, Which comprises the steps of (A) provid 
ing the therapeutic Wound healing composition Which com 
prises (a) all forms and precursors of Vitamin A and, (b) all 
forms and precursors of Vitamin D and, (c) all forms and 
precursors of Vitamin E and, (d) all forms and precursors of 
Vitamin K and, (B) contacting the therapeutic Wound heal 
ing composition With the mammalian cells. 

[0074] In a seventh aspect of Embodiment One (I.G) the 
invention is directed to a method of preventing and reducing 
injury to mammalian cells, increasing the resuscitation rate 
of injured mammalian cells, and causing the How of blood 
to decrease or cease by causing it to coagulate at the Wound 
site, Which comprises the steps of (A) providing the thera 
peutic Wound healing composition Which comprises (a) all 
forms and precursors of Vitamin A and, (b) all forms and 
precursors of Vitamin D and, (c) all forms and precursors of 
Vitamin K and, (B) contacting the therapeutic Wound heal 
ing composition With the mammalian cells. 

[0075] In a preferred embodiment, the invention is 
directed to a method for healing a Would in a mammal Which 
comprises the steps of: 

[0076] (A) providing a therapeutic Wound healing com 
position (I.A) Which comprises: 

[0077] (a) Zinc oxide; and 

[0078] (b) all forms and precursors of Vitamin A; and 

[0079] (c) all forms and precursors of Vitamin D; and 

[0080] (B) contacting the therapeutic Wound healing 
composition With the Wound. 

[0081] The types of Wounds Which may be healed using 
the Wound healing compositions of Embodiment One (I.A 
G) of the present invention are those Which result from an 
injury Which causes epidermal damage such as incisions, 
Wounds in Which the skin is broken by a cutting instrument, 
and lacerations, Wounds by Which the skin is broken by a 
blunt or dull instrument, and Wounds of the skin caused by 
friction. The therapeutic compositions may also be used to 
treat dermatological disorders such as burns, Candidiasis 
and diaper rash, donor and receptor site Wounds for skin 
transplants, ulcers (cutaneous, decubitus, venous stasis, 
sickle cell, and diabetic), psoriasis, skin rashes, and sunburn 
photo reactive process, and second and third degree burns. 
The topical therapeutic compositions may also be used 
orally in the form of a mouthWash or spray to protect or 
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accelerate the healing of oral tissue such as mouth sores, 
burns, surgical sites, and ulcerations. The topical therapeutic 
compositions may further be used in opthomological prepa 
rations to treat Wounds such as those Which result from 
corneal ulcers, radialkeratotomy, corneal transplants, 
epikaratophakia and other-surgically induced Wounds in the 
eye. The thermorectal therapeutic compositions may be used 
in anorectal creams and suppositories to treat such condi 
tions as pruritus, and proctitis, anal ?ssures, and hemor 
rhoids. In a preferred embodiment, the therapeutic compo 
sitions are used to treat Wounds such as incisions and 
lacerations. 

[0082] The Wound healing compositions of Embodiment 
One (I.A-G) of the present invention may be utiliZed in 
topical products, ingestible products, and tissue culture 
medium to protect mammalian cells and increase the resus 
citation rate of mammalian cells and enhance cell reproduc 
tion. For example, the therapeutic Wound healing composi 
tions may be used in topical skin care products to protect and 
increase the resuscitation rate of skin tissues such as in the 
treatment of various dermatological disorders such as photo 
aging and sunburn photo-reactive processes. Injury of skin 
can occur for a variety of reasons. Injury often occurs to 
individuals Who Wash their hands often, to individuals Who 
are exposed to stressful environmental conditions (overex 
posure to sunlight or chemical) or to the elderly or individu 
als With an underlying disease. The addition of the Wound 
healing compositions to the present invention to a lotion 
provides a source of antioxidants to the skin Which Would 
protect the skin from the harmful effects of UV light, 
chemicals, and severe drying as Well as healing the skin 
injured by these sources. The Wound healing compositions 
may also be used for the folloWing indications: a) Moistur 
iZing and protecting; b) Healing dry cracked skin; c) healing 
irritated skin such as diaper rash; d) Healing severe dry skin 
due to other diseases (venous dermatitis); e) treating pso 
riasis and other hyperproliferative diseases; protecting skin 
from UV light damage (antioxident skin replacement and 
cell reproduction); treating seborrheic conditions; and h) 
treating shaving Wounds in an after shave lotion. 

[0083] The topical therapeutic Wound healing composi 
tions may also be used in the form of a mouth Wash or a 
spray to protect and accelerate the healing of injured oral 
tissue such as mouth sores and burns. The topical therapeutic 
Wound healing compositions may further be used in opthal 
mological preparations such as eye care products to neu 
traliZe hydrogen peroxide used in the cleaning of contact 
lenses. The topical therapeutic Wound healing compositions 
may also be used in anorectal creams and suppositories to 
treat such conditions as pruritus ani, procitis, anal ?ssures, 
and hemorrhoids. Initially as White blood cells enter a 
Wound site, the cells release oxygen radicals depleting the 
antioxidants at the Wound site, thus impairing the healing 
process. Incorporating the Wound healing compositions of 
the present invention into a Wound healing formulation 
Would facilitate healing by providing the site With usable 
antioxidants, and Zinc oxide and vitamins A and D for cell 
resuscitation and reproduction. The Wound healing compo 
sitions can be used for the folloWing indications: a) Healing 
of cuts and scrapes; b) Burns; c) decubitus ulcers; d) bed 
sores, pressure ulcers; e) Fissures, Hemorrhoids; f) Used in 
combination With immunostimulators (stimulate healing in 
healing de?cient mammals); g) Post surgical Wounds includ 
ing P&A’s; h) bandages; i) Diabetic ulcerations; venous 
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ulcerations: k) sickle cell ulcerations, and 1) used in com 
bination With Wound cleansing agents. The Wound healing 
compositions may also be used in ingestible products and 
increase the resuscitation rate of erosions, stomach ulcers, 
and hemorrhages in the gastric mucosa. Other injestible 
therapeutic products include: stroke medications; autoim 
mune disease medications; arthritis medications: ulcer medi 
cations; cancer medications (cytotoxic agents); heart medi 
cations to improve regional ventricular function and restore 
normal heart rate and pressure functions; lung medications 
to repair injured tissues; liver medication to suppress lipo 
genesis of alcoholic origin and prevent hepatic steatosis; 
kidney medication to suppress urinary calculi; detoxi?cation 
medication to antagoniZe heavy metal poisoning, cyanide 
poisoning, sodium sul?de poisoning, other types of poison 
ing; and reduce and neutraliZe the production of oxygen 
radicals Which produces tissue injury, to protect and further 
enhance the resuscitation rate of the injured mammalian 
cells. The therapeutic Wound healing composition may be 
used in injestible products to treat in?ammatory diseases 
such as hepatitis, gastritis, colitis, esophagitis, arthritis, and 
pancreatitis. 
[0084] The therapeutic Wound healing compositions of the 
present invention may also be used in tissue culture media 
and organ transplant media to reduce and prevent injury to 
mammalian cells and increase the resuscitation rate of 
injured mammalian cells. Tissue cultures and transplant 
organs encounter reactive oxygen species generated in the 
culture media by the injured cells. Organs particularly 
susceptible to oxidative damage during transport and trans 
plantation due to reperfusion injury folloWing ischemia are 
corneas, livers, hearts and kidneys. The therapeutic Wound 
healing composition my be useful to abrobate reperfusion 
injury to such transplant organs as Well as resuscitate and 
cause proliferation of cells. 

[0085] In a speci?c embodiment, the invention is directed 
to a method for preserving mammalian cells in a culture 
medium Which comprises steps of: 

[0086] (A) providing a therapeutic Wound healing com 
position selected from the group consisting of: 

[0087] (IA.) (a) Zinc oxide; and 

[0088] (b) all forms and precursors of Vitamins A; 
and 

[0089] (c) all forms and precursors of Vitamin D. 

[0090] (I.B) (a) Zinc oxide; and 

[0091] (b) all forms and precursors of Vitamin A; and 

[0092] (c) all forms and precursors of Vitamin D; 

[0093] (d) all forms and precursors of Vitamin E. 

[0094] (LC) (a) Zinc oxide; and 

[0095] (b) all forms and precursors of Vitamin A; and 

[0096] (c) all forms and precursors of Vitamin D; and 

[0097] (d) all forms and precursors of Vitamin K. 

[0098] (ID) (a) Zinc oxide; and 

[0099] (b) all forms and precursors of Vitamin A; and 

[0100] (c) all forms and precursors of Vitamin D; and 
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[0101] (d) all forms and precursors of Vitamin E; and 

[0102] (e) all forms and precursors of Vitamin K. 

[0103] (a) all forms and precursors of Vitamin A; 
and 

[0104] (b) all forms and precursors of Vitamin D; and 

[0105] (c) all forms and precursors of Vitamin E. 

[0106] (a) all forms and precursors of Vitamin A: 
and 

[0107] (b) all forms and precursors of Vitamin D; and 

[0108] (c) all forms and precursors of Vitamin D; and 

[0109] (d) all forms and precursors of Vitamin K. 

[0110] (LG) (a) all forms and precursors of Vitamin A; 
and 

[0111] (b) all forms and precursor of Vitamin D; and 

[0112] (c) all forms and precursors of Vitamin K; 

[0113] (B) providing mammalian cells in a culture 
medium; and 

[0114] (C) contacting the therapeutic Wound healing 
composition from step (A) With the mammalian cell in 
the culture medium from step 

[0115] D. Formulations of the Therapeutic Wound Healing 
Compositions of Embodiment One (I.A-G). 

[0116] Once prepared, the inventive therapeutic Wound 
healing compositions of Embodiment One (I.A-G) may be 
stored for future use or may be formulated in effective 
amounts With pharmaceutically acceptable carriers to pro 
vide a Wide variety of pharmaceutical preparations. 
Examples of pharmaceutically acceptable carriers are phar 
maceutical appliances, topical vehicles (non-oral and oral), 
and ingestible vehicles. 

[0117] Examples of pharmaceutical appliances are 
sutures, staples, gauZe, bandages, burn dressings, arti?cial 
skins, liposome or micell formulations, microcapsules, 
aqueous vehicles for soaking gauZe dressings, and the like, 
and mixtures thereof. Non-oral topical compositions employ 
non-oral topical vehicles, such as creams, gels, formulations, 
foams, ointments and sprays, salves, and ?lms, Which are 
intended to be applied to the skin or body cavity and are not 
intended to be taken by mouth. Oral topical compositions 
employ oral vehicles, such as mouthWashes, rinses, oral 
sprays, suspensions, and dental gels, Which are intended to 
be taken by, mouth but are not intended to be ingested. 
Ingestible compositions employ ingestible or partly ingest 
ible vehicles such as confectionery bulking agents Which 
include hard and soft confectionery such as loZenges, tab 
lets, toffees, nougats, suspensions, cheWy candies, and 
cheWing gums. 

[0118] In one form of the invention, the therapeutic Wound 
healing composition is incorporated into a pharmaceutical 
appliance Which may be in the form of sutures, staples, 
gauZe, bandages, burn dressings, arti?cial skins, liposome or 
micell formulations, microcapsules, aqueous vehicles for 
soaking gauZe dressings, and the like, and mixtures thereof. 
A variety of traditional ingredients may optionally be 
included in the pharmaceutical composition in effective 
amounts such as buffers, preservatives, toxicity adjusting 



US 2004/0062817 A1 

agents, antioxidants, polymers for adjusting viscosity or for 
use as extenders, and excipients, and the like. Speci?c 
illustrative examples of such traditional ingredients include 
acetate and borate buffers, thimerosal, sorbic acid, methyl 
and propyl paraben and colorobutanol preservatives; sodium 
chloride and sugars to adjust the toxicity and excipients such 
as manitol, lactose and sucrose. Other conventional phar 
maceutical additives knoWn to those having ordinary skill in 
the pharmaceutical arts may also be used in the pharmaceu 
tical composition. 

[0119] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be employed in the 
pharmaceutical appliance. These amounts are readily deter 
mined by those skilled in the art Without the need for undue 
experimentation. The exact amount of therapeutic Wound 
healing composition employed is subject to such factors as 
the type and concentration of the therapeutic Wound healing 
composition and the type of pharmaceutical appliance 
employed. Thus, the amount of therapeutic Wound healing 
composition Will be varied in order to obtain the result 
desired in the ?nal product and such variations are Within the 
capabilities of those skilled in the art Without need for undue 
experimentation. In a preferred embodiment, the pharma 
ceutical composition Will comprise the therapeutic Wound 
healing composition in an amount from about 0:1% to about 
100%, by Weight of the pharmaceutical composition. In a 
more preferred embodiment, the pharmaceutical composi 
tion Will comprise the therapeutic Wound healing composi 
tion in an amount of about 0.1% to about 25%, by Weight of 
the pharmaceutical composition. In a most preferred 
embodiment, the pharmaceutical composition Will comprise 
the therapeutic Wound healing composition in an amount of 
about 0.1% to about 15%, by Weight of the pharmaceutical 
composition. 
[0120] The therapeutic Wound healing composition may 
also be delivered by using ionophoresis. 

[0121] The present invention extends to methods for mak 
ing the pharmaceutical compositions. In general, a pharma 
ceutical composition is made by contacting a therapeutically 
effective amount of a therapeutic Wound healing composi 
tion With the pharmaceutical appliance and the other ingre 
dients of the ?nal desired pharmaceutical composition. The 
therapeutic Wound healing composition may be absorbed 
onto a pharmaceutical appliance. 

[0122] Other ingredients Will usually be incorporated into 
the composition as dictated by the nature of the desired 
composition as Well knoWn by tame having ordinary skill in 
the art. The ultimate pharmaceutical compositions are 
readily prepared using methods generally knoWn in the 
pharmaceutical arts. 

[0123] In another form of the invention, the therapeutic 
Wound healing composition is incorporated into a non-oral 
topical vehicle Which may be in the form of a cream, gel, 
foam, ointment, spray, and the like. Typical non-toxic non 
oral topical vehicles knoWn in the pharmaceutical arts may 
be used in the present invention. The preferred non-oral 
topical vehicles are Water and pharmaceutically acceptable 
Water-miscible organicsolvents such as ethyl alcohol, iso 
prophyl alcohol, propylene glycol glycerin, and the like, and 
the mixtures of these solvents. Water-alcohol mixtures are 
particularly preferred and are generally employed in a 
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Weight ratio from about 1:1 to about 20:1, preferably from 
about 3:1 to about 20:1, and most preferably from about 3:1 
to about 10:1, respectively. 

[0124] The non-oral topical therapeutic Wound healing, 
compositions may also contain conventional additives 
employed in those products. Conventional additives include 
humectants, emollients, lubricants, stabiliZers, dyes, and 
perfumes, providing the additives do not interfere With the 
therapeutic properties of the therapeutic Wound healing 
composition. 

[0125] The coloring agents (colors, colorants) useful in the 
non-oral topical therapeutic Wound healing composition are 
used in amounts effective to produce the desired color. These 
coloring agents include pigments Which may be incorpo 
rated in amounts up to about 6% by Weight of the non-oral 
topical therapeutic Wound healing, composition. Apreferred 
pigment, titanium dioxide, may be incorporated in amounts 
Lip to about 2%, and preferably less than about 1% by 
Weight of the non-oral topical therapeutic Wound healing, 
composition. The coloring agents may also include natural 
food colors and dyes Suitable for food, drug and cosmetic 
applications. These coloring agents may also include natural 
food colors and dyes suitable for food, drug and cosmetic 
applications. These coloring agents are knoWn as F.D.& C. 
dyes and lakes. The materials acceptable for the foregoing 
uses are preferable Water-soluble. Illustrative non limiting 
examples include the indigoid dye knoWn as F.D.& C. Blue 
No. 2, Which is the disodium salt of 5,5-indigotindisulfonic 
acid. Similarly, the dye knoWn as F.D.& C. Green No 1 
comprises a triphenylmenthane dye and is the monosodium 
salt of 4->4-(N-ethyl-p-sulfoniumbenZylamino) diphenyl 
menthylene ! -1 -(N-ethyl-N-p -sulfoniumbenZyl)delta-2,5-cy 
clohexadien eimine!. A full recitation of all F.D.& C. col 
oring agents and their corresponding chemical structures 
may be found in the Kirk-Othmer Encyclopedia of Chemical 
Technology, 3rd Edition, in volume 5 at pages 857-884, 
Which text is incorporated herein by reference. 

[0126] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be admixed With a 
non-oral topical vehicle to form a topical therapeutic Wound 
healing composition. These amounts are readily determined 
by those skilled in the art Without the need for undue 
experimentation. In a preferred embodiment the non-oral 
topical therapeutic Wound healing compositions Will com 
prise the therapeutic Wound healing composition in an 
amount from about 0.1% to about 10% and a non-oral 
topical vehicle in a quantity suf?cient to bring the total 
amount of composition to 100%, by Weight of the non-oral 
topical therapeutic Wound healing composition. In a more 
preferred embodiment, the non-oral topical therapeutic 
Would healing compositions Will comprise the therapeutic 
Wound healing composition in an amount from about 0.1% 
to about 5%, and in most preferred embodiment, the non 
oral topical therapeutic Wound healing compositions Will 
comprise the therapeutic Wound healing composition in an 
amount from about 0.1% to about 2%, and anon-oral topical 
vehicle in a quantity suf?cient to bring the total amount of 
composition to 100%, by Weight of the non-oral topical 
therapeutic Wound healing composition. 

[0127] The present invention extends to methods for pre 
paring the non-oral topical therapeutic a Wound healing 
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compositions. In such a method, the non-oral topical thera 
peutic Wound healing composition is prepared by admixing 
a therapeutically effective amount of the therapeutic Wound 
healing composition of the present invention and a non 
topical vehicle. The ?nal compositions are readily prepared 
using standard methods and apparatus generally knoWn by 
those skilled in the pharmaceutical arts. The apparatus useful 
in accordance With the present invention comprises mixing 
apparatus Well knoWn in the pharmaceutical arts, and there 
fore the selection of the speci?c apparatus Will be apparent 
to the artisan. 

[0128] In another form of the invention, the therapeutic 
Wound healing composition is incorporated into an oral 
topical vehicle Which may be in the form of a mouthWash, 
rinse, oral spray, suspension, dental gel, and the like. Typical 
nontoxic oral vehicles knoWn in the pharmaceutical arts may 
be used in the present invention, the preferred oral vehicles 
are Water, ethanol, and Water-ethanol mixtures. The Water 
ethanol mixtures are generally employed in a Weight ratio 
from about 1:1 to about 20:1, preferably from about 3:1 to 
about 20:1, and most preferably from about 3:1 to about 
10:1, respectively. The pH value of the oral vehicle is 
generality from about 4 to about 7, and preferably from 
about 5 to about 6.5. An oral topical vehicle having a pH 
value beloW about 4 is generally irritating to the oral cavity 
and an oral vehicle having a pH value greater than about 7 
generally results in an unpleasant mouth feel. 

[0129] The oral topical therapeutic Wound healing com 
positions may also contain conventional additives normally 
employed in those products. Conventional additives include 
?uorine providing compound, a sWeetening agent, a ?avor 
ing agent, a coloring agent, a humectant, a buffer, and an 
emulsi?er, providing the additives do not interfere With the 
therapeutic properties of the therapeutic Wound healing 
composition. 

[0130] The coloring agents and humectants, and the 
amounts of these additives to be employed, set out above as 
useful in the non-oral topical therapeutic Wound healing 
composition may be used in the oral topical therapeutic 
Wound healing composition. 

[0131] Fluorine providing components may be fully or 
slightly Water soluble and are characteriZed by their ability 
to release ?uoride ions or ?uoride containing ions in Water 
and by their lack or reaction With other components in the 
composition. Typical ?uorine providing compounds are 
inorganic ?uoride salts such as Water-soluble alkali metal, 
and heavy metal salts, for example, sodium ?uoride, potas 
sium ?uoride, ammonium ?uoride, cuprous ?uoride, Zinc 
?uoride, stannic ?uoride, stannous ?uoride, barium ?uoride, 
sodium ?uorosilicate, ammonium ?uorosilicate, sodium 
?uoroZirconate, sodium mono?uorophosphate, aluminum 
mono-and-di-?uoride and mono?uorophosphates, such as 
sodium and stannous ?uoride, sodium mono?uorophospate 
and mixtures thereof, are preferred. 

[0132] The amount of ?uorine providing compound 
present in the present oral topical therapeutic Wound healing 
composition is dependent upon the type of ?uorine provid 
ing compound employed, the solubility of the ?uorine 
compound, and the nature of the ?nal oral therapeutic Wound 
healing composition. The amount of ?uorine providing 
compound used must be a nontoxic amount. In general, the 
?uorine providing When used Will be present in an amount 
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up to about 1%, preferably from about 0.001% to about 
0.1%, and most preferably from about 0.001% to about 
0.1%, and most preferably from about 0.001% to about 
0.05%, by Weight of the oral topical therapeutic Wound 
healing composition. 

[0133] When sWeetening agents (sWeeteners) are used, 
those sWeeteners Well knoWn in the art, including both 
natural and arti?cial sWeeteners, may be employed. The 
sWeetening agent used may be selected from a Wide range of 
materials including Water-soluble sWeetening agents, Water 
soluble arti?cial sWeetening agents, Water-soluble sWeeten 
ing agents derived from naturally occurring Water-soluble 
sWeetening agents, dipeptide based sWeetening agents, and 
protein based sWeetening agents, including mixtures thereof. 
Without being limited to particular sWeetening agents, rep 
resentative categories and examples include: 

[0134] (a) Water-soluble sWeetening agents such as 
monosacchardes, disaccharides and polyaccharides 
such as xylose, ribose, glucose (dextrose), mannosse, 
galactose, fructose (levulose), sucrose (sugar), mal 
tose, invert sugar (a mixture of fructose and glucose 
derived from sucrose), partially hydrolyZed starch, 
corn syrup solids., dihydrochalcones, monellin, 
steviosides, and glycyrrhiZin, and mixtures thereof; 

[0135] (b) Water-soluble arti?cial sWeeteners such as 
soluble saccharin salts, i.e., sodium or calcium sac 
charin salts, cyclamate salts, the sodium, ammonium 
or calcium salt of 3,4 dihydro-6-methyl-1,2,3-oxata 
hiZine-4-one-2-2-dioxide, the potassium salt of 3,4 
dihydro-6-methyl-1,2,3-oxathiZine4-one-2,2-diox 
ide (Acesufame-K), the free acid form of saccharin, 
and the like; 

[0136] (c) dipeptide based sWeeteners, such as L-as 
partic acid derived sWeeteners, such as L-aspartyl 
L-phenylalaunie methyl ester (Aspartame) and mate 
rials describes in US. Pat. No. 3,492,131, L-Alpha 
aspartyl-N-(2,2,4,4-tetamethyl-3-theitanyl)-D 
alanin-amide hydrate (Altrame), methyl esters of 
L-aspartyl-L-phenylglycerine and L-aspartyl-L-2 
Sdihydrophenyl-glycerine, L-aspartyl-2,5dydro-L 
phenylaanine; L-aspartyl-L-(1-cyclohexen)alanine, 
and the like; 

[0137] (d) Water-soluble sWeeteners derived from 
naturally occurring Water-soluble sWeeteners, such 
as chlorinated derivatives or ordinary sugar 
(sucrose), e.g., to chlorodexosugar derivatives such 
as derivatives of chlorodeoxysucrose or chlorodex 
oygalactosucrose, knoWn, for example, under the 
product designation of Sucrose; examples of chlo 
rodexoysucrose and chlorodeoxygalacto-sucrose 
derivatives include but not limited to: 1-chloro-1‘ 
dexoysucrose; 4-chloro-4-deoxy-Alphi-D-galacto 
pyranosyl-Alpha-D-fnictofuranoside, or 4-chloro-4 
deoxygalactosucrose; 4-chloro-4-deoxy-Alpha-D 
galacto-pyroanosyl-1-chloro-1-deoxy-.beta.-D-fruct 
o-furanoside, or 4,1‘-dichloro4,1‘-dideoxygalactosu 
crose; 1‘, 6‘-clichloro-1‘,6‘-dideoxysucrose;4-chloro 
4-deoxy-Alpha-D-galacto-pyranosyl-1.6-dichloro-1, 
6-dideoxy-.beta.-D-fructo-furanoside, or 4,1‘,6‘ 
trichloro-4,1‘,6‘-trideoxygalacto-sucrose; 4,6 
dichloro4,6-deoxy-Alpha-D-galacto-pyranosy1-6 
chloro-6-deoxy-.beta.-D-fructofuranoside, or 4,6,6‘ 
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trichloro4,6,6‘-trideoxygalactosucrose; 6,1‘,6‘ 
trichloro-6,1‘,6‘-trideoxysucrose; 4,6-dichloro4,6 
dideoxy-Alpha-D-galacto-pyranosyl-1,6dichloro-1, 
6-di-deoxy-.beta,-D-fructofuranoside, or 4,6,1‘,6‘ 
tetrachloro4,6,1‘,6‘-tetradeoxygalacto-sucrose; and 
4,6,1‘,6‘-tetrachloro-4,6,1‘,6‘-tetradeoxy-sucrose; 
and 

[0138] (e) protein based sweeteners such as thau 
maoccous danielli (Thaumatin I and II). 

[0139] In general, and effective amount of sweetening 
agent is utilized to provide the level of sWeetness desired in 
the particular oral topical therapeutic Wound healing com 
position, and this amount Will vary With the sWeetener 
selected and the ?nal oral therapeutic product desired. The 
amount of sWeetener normally present is in the range from 
about 0.0025% to about 90%, by Weight of the oral topical 
therapeutic Wound healing composition, depending upon the 
sWeetener used. The exact range of amounts for each type of 
sWeetener is Well knoWn in the art and is not the subject of 
the present invention. 

[0140] The ?avoring agents (?avors, ?avorants) Which 
may be used include those ?avors knoWn to the skilled 
artisan, such as natural and arti?cial ?avors. Suitable ?a 
voring agents include mints, such as peppermint, citrus 
?avors such as orange and lemon, arti?cial vanilla, cinna 
mon, various fruit ?avors, both individual and mixed, and 
the like. 

[0141] The amount of ?avoring agent employed in the oral 
topical therapeutic Wound healing composition is normally 
a matter of preference subject to such factors as the type of 
?nal oral therapeutic Wound healing composition, the indi 
vidual ?avor employed, and the strength of ?avor desired. 
Thus, the amount of ?avoring may be varied in order to 
obtain the result desired in the ?nal product and such 
variations are Within the capabilities of those skilled in the 
art Without the need for undo experimentation. The ?avoring 
agents, When used, are generally utiliZed in amounts that 
may, for example, range in amounts from about 0.05% to 
about 6%, by Weight of the oral topical therapeutic Wound 
healing composition. 

[0142] Suitable buffer solutions useful in the oral topical 
therapeutic Wound healing compositions include citric acid 
sodium citrate solution, phosphoric acid-sodium acetate 
solution in amounts up to about 1%, and preferably from 
about 0.05% to about 0.5% by Weight of the oral topical 
therapeutic Wound healing composition. 

[0143] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be admixed With an oral 
topical to vehicle to form a topical therapeutic Wound 
healing composition. These amounts are readily determined 
by those skilled in the art Without the need for undue 
experimentation. In a preferred embodiment, the oral topical 
therapeutic Wound healing, compositions Will comprise the 
therapeutic Wound healing composition in an amount from 
about 0.1% to about 10% and a oral topical vehicle in a 
quantity suf?cient to bring, the total amount of composition 
to 100%, by Weight of the oral topical therapeutic Wound 
heating, composition. In a more preferred embodiment, the 
oral topical therapeutic Wound healing, composition in an 
amount from about 0.1% to about 5%, and in a most 
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preferred embodiment, the oral topical therapeutic Wound 
healing, compositions Will comprise the therapeutic Wound 
healing, composition in an amount from about 0.1% to about 
2%, and a oral topical vehicle in quantity, sufficient to bring 
the total amount of composition to 100%, by Weight of the 
oral topical therapeutic Wound healing composition. 

[0144] The present invention extends to methods for pre 
paring the oral topical therapeutic Wound healing composi 
tions. In such a method, the oral topical therapeutic Wound 
healing composition is prepared by admixing a therapeuti 
cally effective amount of the therapeutic Wound healing 
composition of the present invention and an oral topical 
vehicle. The ?nal compositions are readily prepared using 
standard methods and apparatus generally knoWn by those 
skilled in the pharmaceutical arts. The apparatus useful in 
accordance With the present invention comprises mixing 
apparatus Well knoWn in the pharmaceutical arts, and there 
fore the selection of the speci?c apparatus Will be apparent 
to the artisan. 

[0145] In a preferred embodiment, an oral topical thera 
peutic Wound healing composition is made by ?rst dissolv 
ing coloring agents, sWeetening agents, and similar additives 
in Water. The therapeutic Wound healing composition is then 
admixed With the aqueous solution. Then suf?cient Water or 
ethanol, or mixtures of Water and ethanol, are added to the 
solution With mixing until the ?nal solution volume is 
reached. In a more preferred embodiment, the therapeutic 
Wound healing composition is added to the solution as the 
?nal ingredient. The ?nal oral topical therapeutic Wound 
healing compositions are readily prepared using methods 
generally knoWn in the pharmaceutical arts. 

[0146] The oral therapeutic Wound healing composition 
may also be in the form of dental gel. As used herein, the 
term “gel” means a solid or semisolid colloid Which contains 
considerable quantities of Water. The colloid particles in a 
gel are linked together in a coherent meshWork Which 
immobiliZes the Water contained inside the meshWork. 

[0147] The dental gel compositions of the present inven 
tion contain the conventional additives set out above for oral 
topical therapeutic Wound healing compositions such as 
mouthWashes, rinses, oral sprays, and suspension and in 
addition, may contain additional additives such as a polish 
ing agent, a desensitiZing agent, and the like, providing the 
additional additives do not interfere With the therapeutic 
properties of the therapeutic Wound healing composition. 

[0148] In a dental gel composition, the oral vehicle gen 
erally comprises Water, typically in an amount from about 
10% to about 90%, by Weight of the dental gel composition. 
Polyethylene glycol, propylene glycol, glycerin, and mix 
tures thereof may also be present in the vehicle as humec 
tants or binders in amounts from about 18% to about 30%, 
by Weight of the dental gel composition. Particularly pre 
ferred oral vehicles comprise mixtures of Water With poly 
ethylene glycol or Water With glycerin and polypropylene 
glycol. 

[0149] The dental gels of the present invention include a 
gelling agent (thickening agent) such as a natural or syn 
thetic gum or gelatin. Gelling agents such as hydroxyethyl 
cellulose, methyl cellulose, glycerin, carboxypolymethyl 
ene, and gelatin and the like, and mixtures thereof may be 
used. The preferred gelling agent is hydroxyethyl cellulose. 
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Gelling agents may be used in amounts from about 0.5% to 
about 5%, and preferably from about 0.5% to about 2%, by 
a Weight of the dental gel composition. 

[0150] The dental gel compositions of the present inven 
tion may also include a polishing agent. In clear gels, a 
polishing agent of colloidal silica and/or alkali metal alu 
minosilicate complexes is preferred since these materials 
have refractive indices close to the refractive indices of the 
gelling systems commonly used in dental gels. In non-clear 
gel, a polishing agent of calcium carbonate or calcium 
dihydrate may be used. These polishing agents may be used 
in amounts up to about 75%, and preferably in amounts up 
to about 50%, by Weight of the dental gel composition. 

[0151] The dental gel may also contain a desensitiZing 
agent such as a combination of citric acid and sodium citrate. 
Citric acid may be used in an amount from about 0.1% to 
about 3%, and preferably from about 0.2% to about 9%, and 
preferably from about 0.6% to about 3%, by Weight of the 
dental gel composition. 

[0152] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be admixed into the 
dental gel compositions. These amounts are readily deter 
mined by those skilled in the art Without the need for undue 
experimentation. In a preferred embodiment, the dental gel 
compositions Will comprise the therapeutic Wound healing 
composition in an amount from about 0.1% to about 10% 
and an oral topical vehicle in a quantity sufficient to bring 
the total amount of composition to 100%, by Weight of the 
dental gel composition. In a more preferred embodiment, the 
dental gel compositions Will comprise the therapeutic Wound 
healing composition in an amount from abut 0.1% to about 
5%, and in most preferred embodiment, the dental gel 
compositions Will comprise the therapeutic Wound healing 
dental gel compositions in an amount from about 0.1% to 
about 2%, and an oral topical vehicle in a quantity suf?cient 
to bring the total amount of composition to 100%, by Weight 
of the dental gel composition. 

[0153] The present invention extends to methods for pre 
paring the therapeutic dental gel compositions. In such a 
method, the dental gel composition is prepared by admixing 
a therapeutically effective amount of the therapeutic around 
healing composition of the present invention and an oral 
topical vehicle. The ?nal compositions are readily prepared 
using methods generally knoWn by those skilled in the 
dental and pharmaceutical arts. The apparatus useful in 
accordance With the present invention comprises mixing 
apparatus Well knoWn in the pharmaceutical arts, and there 
fore the selection of the speci?c apparatus Will be apparent 
to the artisan. 

[0154] In a preferred embodiment, a therapeutic dental gel 
composition is made by ?rst dispersing a gelling agent in a 
humectant or Water, or a mixture of both, the admixing to the 
dispersion an aqueous solution of the Water-soluble addi 
tives such as the ?uorine providing compound, sWeeteners 
and the like, then adding the polishing agent, and lastly 
admixing the ?avoring agent and the therapeutic Wound 
healing composition, the ?nal gel mixture is then tubed or 
otherWise packaged. The liquids and solids in a gel product 
are proportioned to form a creamy or gelled mass Which is 
extrudable from a pressuriZed container or from a collaps 
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ible tube. The ?nal therapeutic Wound healing compositions 
are readily prepared using methods generally knoWn in the 
pharmaceutical arts. 

[0155] In yet another form of the invention, the therapeu 
tic Wound healing composition is incorporated into an 
ingestible vehicle. The ingestible vehicle may be confec 
tionery bulking agent in the form of loZenges, tablets, 
toffees, nougats, suspensions, cheWy candies, cheWing 
gums, and the like. The pharmaceutically acceptable carriers 
may be prepared from a Wide range of materials including, 
but not limited to, diluents, binders and adhesives, lubri 
cants, disintegrants, coloring agents, bulking agents, ?avor 
ing agents, sWeetening agents and miscellaneous materials 
such as buffers and absorbents that may be needed in order 
to prepare a particular therapeutic confection. 

[0156] The preparation of confectionery formulation is 
historically Well knoWn and has changes little through the 
years. Confectionery items have been classi?ed as either 
“hard” confectionery or 

[0157] “soft” confectionery. The therapeutic Wound heal 
ing compositions of the present invention can be incorpo 
rated into confectionery compositions by admixing the 
inventive composition into conventional hard and soft con 
fections. 

[0158] As used herein, the term confectionery material 
means a product containing a bulking agent selected from a 
Wide variety of materials such as sugar, corn syrup, and in 
the case of sugarless bulling agents, sugar alcohols such as 
sorbitol and mannitol and mixtures thereof. Confectionery 
material may include such exemplary substances as lOZ 
enges, tablets, toffee, nougat, suspensions, cheWy candy, 
cheWing gum and the like. The bulking agent is present in a 
quantity suf?cient to bring the total amount of composition 
to 100%. In general, the bulking agent Will be present in 
amounts up to about 99.98%, preferably in amounts up to 
about 99.9%, and more preferably in amounts up to about 
99%, by Weight of the ingestible therapeutic Wound healing 
composition. 
[0159] LoZenges are ?avored medicated dosages forms 
intended to be sucked and held in the mouth. LoZenges may 
be in the form of various shapes such as ?at, circular, 
octogonal and biconvex forms. The loZenge bases are gen 
erally in tWo forms: hard boiled candy and compressed 
tablet loZenges. 

[0160] Hard boiled candy loZenges may be processed and 
formulated by conventional means. In general, a hard boiled 
candy loZenge has a base composed of a mixture of sugar 
and other carbohydrate bulking agents kept in an amorphous 
or glassy condition. This amorphous or glassy form is 
considered a solid syrup of sugar generally having from 
about 0.5% to about 1.5% moisture. Such materials nor 
mally contain up to about 92% corn syrup, up to about 55% 
sugar and from about 0.1% to about 5% Water, by Weight of 
the ?nal composition. The syrup component is generally 
prepared from corn syrups high in fructose, but may include 
other materials. Further ingredients such as ?avoring agents, 
sWeetening agents, acidulants, coloring agents and the like 
may also be added. 

[0161] Boiled candy loZenges may also be prepared from 
non-fermentable sugars such as sorbitol, mannitol, and 
hydrogenated corn syrup. Typical hydrogenated corn syrups 
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are Lycasin, a commercially available product manufactured 
by Roquette Corporation, and Hystar, a commercially 
availabale product manufactured by LonZa. Inc. The candy 
lozenges may contain up to about 95% sorbitol, a mixture of 
sorbitol and mannitol in a ratio from about 95:05 up to 
about 75:25, and hydrogenated corn syrup Up to about 
55%, by Weight of the solid syrup component. 

[0162] Boiled candy lozenges may be routinely prepared 
by conventional methods such as those involving ?re cook 
ers, vacuum cookers, and scraped-surface cookers also 
referred to as high speed atmospheric cookers. 

[0163] Fire cookers involve the traditional method of 
making a boiled candy loZenge base. In this method, the 
desired quantity of carbohydrate bulking agent is dissolved 
in Water by heating the agent in kettle until the bulking agent 
dissolves. Additional bulking agent may be added and 
cooking continued until a ?nal temperature of 145. degree. 
C to 156. degree. C. is achieved. The batch is then cooled 
and Worked as a plastic-like mass to incorporate additives 
such as ?avors, colorants and the like. 

[0164] A high-speed atmospheric cooker uses a heat 
exchanger surface Which involves spreading a ?lm of candy 
on a heat exchange surface, the candy is heated to 
165.degree. C. to 170.degree C. in a feW minutes. The candy 
is then rapidly cooled to 100.degree. C. to 120degree. C. and 
Worked as a plastic-like mass enabling incorporation of the 
additives, such as ?avors, colorants and the like. 

[0165] In vacuum cookers, the carbohydrate bulking agent 
is boiled to 125.degree. C. to 132.degree. C., vacuum is 
applied and additional Water is boiled off Without extra 
heating. When cooking is complete, the mass is a semi-solid 
and has a plastic-like consistency. At this point, ?avors, 
colorants, and other additives are admixed in the mass by 
routine mechanical mixing operations. 

[0166] The optimum mixing required to uniformly mix the 
?avoring agents, coloring agents and other additives during 
conventional manufacturing of boiled candy loZenges is 
determined by the time needed to obtain a uniform distri 
bution of the materials. Normally, mixing times of from 4 to 
10 minutes have been found to be acceptable. 

[0167] Once the boiled candy loZenge has been properly 
tempered, it may be cut into Workable portions or formed 
into desired shapes. Avariety of forming techniques may be 
utiliZed depending upon the shape and siZe of the ?nal 
product desired. A general discussion of the composition and 
preparation of hard confections may be found in H. A. 
Liberian, Pharmaceutical Dosage Forms: Tablets, Volume I 
(1980), Marvel Decker, Inc., NeW York, NY. at pages 339 
to 469, Which disclosure is incorporated herein by reference. 

[0168] The apparatus useful in With the present invention 
comprises cooking and mixing apparatus Well knoWn in the 
confectionery manufacturing arts, and therefore the selec 
tion of the speci?c apparatus Will be apparent to the artisan. 

[0169] In contrast, compressed tablet confections contain 
particulate materials and are formed into structured under 
pressure. These confections generally contain sugars in 
amounts up to about 95%, by Weight of the composition, and 
typical tablet excipients such as binders and lubricants as 
%% ell as ?avoring agents, coloring agents and the like. 
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[0170] In addition to hard confectionery materials, the 
loZenges of the present invention may be made of soft 
confectionery materials such as those contained in nougat. 
The preparation of soft confections, such as nougat, involves 
conventional methods, such as the combination of tWo 
primary components, namely (1) high boiling syrup such as 
a corn syrup, hydrogenated starch hydorlysate or the like, 
and (2) a relatively light textured frappe, generally prepared 
from egg albumin, gelatin, vegetable proteins, such as soy 
derived compounds, sugarless milk derived compounds such 
as milk proteins, and mixtures thereof. The frappe is gen 
erally relatively light, and may, for example, range in density 
from about 0.5 to about 0.7 grams/cc. 

[0171] The high boiling syrup, or “bob syrup” of the soft 
confectionery is relatively viscous and has a higher density 
that the frappe component, and frequently contains a sub 
stantial amount of carbohydrate bulking agent such as a 
hydrogenated starch hydrolysate. Conventionally, the ?nal 
nougat composition is prepared by the addition of the “bob 
syrup” to the frappe under agitation, to form the basic nougat 
mixture. Further ingredients such as ?avoring agents, addi 
tional carbohydrate bulling agent, coloring agents, preser 
vatives, medicaments, mixtures thereof and the like may be 
added thereafter also under agitation. A general discussion 
of the composition and preparation of nougat confections 
may be found in B. W. Mini?e, Chocolate, Cocoa and 
Confectionery; Science and Technology, 2nd edition, AVI 
Publishing Co., Inc., Westport, Conn. (1980), at pages 
424-425, Which disclosure is incorporated herein by refer 
ence. 

[0172] The procedure for preparing the soft confectionery 
involves knoWn procedures. In general, the frappe compo 
nent is prepared ?rst and thereafter the syrup component is 
sloWly added under agitation at the temperature of at least 
about 65 .degree. C., and preferably at least about 100.degree 
C. The mixture of components is continued to be mixed to 
form a uniform mixture, after Which the mixture is cooled to 
a temperature beloW 80.degree. C., at Which point, the 
?avoring agent may be added. The mixture is further mixed 
for an additional period until it is ready to be and formed into 
suitable confectionery shapes. 
[0173] The ingestible therapeutic Wound healing compo 
sitions may also be in the form of a pharmaceutical suspen 
sion. Pharmaceutical suspensions of this invention may be 
prepared by conventional methods long established in the art 
of pharmaceutical compounding. Suspensions may contain 
adjunct materials employed in formulating the suspensions 
of the art. The suspensions of the present invention can 
comprise: 

[0174] (a) preservatives such as butylated hydroya 
nisole (BHA), butylated hydroxytoluene (BHr), ben 
Zoic acid, ascorbic acid, methyl paraben, propyl 
paraben, tocopherols, and the like, and mixtures 
thereof. Preservatives are generally present in 
amounts up to about 1%, and preferably from about 
0.05% to about 0.5%, by Weight of the suspension; 

[0175] (b) buffers Such as citric acid-sodium citrate, 
phosphoric acid-sodium phosphate, and acetic acid 
sodium acetate in amounts up to about 1%, and 
preferably from about 0.05% to about 0.5%, by 
Weight of the suspension; 

[0176] (c) suspending agents or thickeners such as 
cellulosics like methylcellulose, carregeenans like 
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alginic acid and its derivatives, xanthan gurns, gela 
tin, acacias, and rnicrocrystalline cellulose in 
amounts tip to about 20%, and preferably from about 
1% to about 15%, by Weight of the suspension; 

[0177] (d) antifoarning agents such as dirnethyl pol 
ysiloxane in amounts up to about 0.2%, and prefer 
ably frorn about 0.01% to about 0.1%, by Weight of 
the suspension; 

[0178] (e) sweetening agents such as those sWeeten 
ers Well knoWn in the art, including both natural and 
arti?cial sWeeteners. SWeetening agents such as 
rnonosaccharides, disaccharides and polyaccharides 
such as xylose, ribose, glucose (dextrose), rnannose, 
galactoser, fructose Oevulose), sucrose (sugar), rnal 
tose, invert sugar (a mixture of fructose and glucose 
derived from sucrose), partially hydrolyZed starch, 
corn syrup solids, dihydrochalcones, rnonellin, 
steviosides, glycyrrhiZin, and sugar alcohols such as 
sorbitol, rnannitol, rnaltitol, hydrogenated starch 
hydrolysates and mixtures thereof may be utiliZed in 
amounts up to about 60%, and preferably from about 
20% to about 50%, by Weight of the suspension. 
Water-soluble arti?cial sWeeteners such as soluble 
saccharin salts, i.e. sodium or calcium, saccharin 
oxathiaZine4-one-2-2-dioxide, the potassium salt of 
3,4-dihydro-6-rnethyl-1,2,3-oxathiaZine4-one-2,2 
ioxide (Acesulfarne-K), the free acid form of sac 
charin, and the like may be utiliZed in amounts from 
about 0.001 to about 5%, by Weight of the suspen 
s1on; 

[0179] ?avoring agents such as those ?avors Well 
knoWn to the skilled artisan, such as natural and 
arti?cial ?avors and rnints, such as pepperrnint, 
rnenthol, citrus ?avors such as orange and lemon, 
arti?cial vanilla, cinnarnon, various fruit ?avors, 
both individual and mixed and the like may be 
utiliZed in amounts from about 0.5% to about 5%, by 
Weight of the suspension; 

[0180] (g) coloring agents such as pigrnents Which 
may be incorporated in amounts up to about 6%, by 
Weight of the suspension. A preferred pigrnent, tita 
niurn dioxide, may be incorporated in amounts up to 
about 2%, and preferably less than about 1%, by 
Weight of the suspension. The coloring agents may 
also include natural food colors and dyes suitable for 
food, drug and cosmetic applications. These colo 
rants are knoWs as F.D.& C. dyes and lakes. The 
materials acceptable for the foregoing uses are pref 
erably Water-soluble. Such dyes are generally 
present in amounts up to about 0.25%, and prefer 
ably frorn about 0.05% to about 0.9%, by Weight of 
the suspension; 

[0181] (h) decoloriZing agents such as sodium rnet 
abisul?te, ascorbic acid and the like may be incor 
porated into the suspension to prevent color changes 
due to aging. In general, decoloriZing agents may be 
used in amounts tip to about 0.25%, and preferably 
from about 0.05% to about 0.2%, by Weight of the 
suspension; and 

[0182] solubiliZers such as alcohol, propylene 
glycol, polyethylene glycol, and the like may be used 
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to solubiliZe the ?avoring agents. In general, solu 
biliZing agents may be used in amounts up to about 
10% and preferably from about 2% to about 5%, by 
Weight of the suspension. 

[0183] The pharmaceutical suspensions of the present 
invention may be prepared as folloWs: 

[0184] (A) adrnix the thickener With Water heated 
from about 40° C. to about 95° C., preferably from 
about 40° C. to about 70° C., to form a dispersion if 
the thickener is not Water soluble or a solution if the 
thickener is Water soluble; 

[0185] (B) adrnix the sWeetening agent With Water to 
form a solution; 

[0186] (C) adrnix the therapeutic Wound healing 
composition with the thickener-Water adrnixture to 
form a uniform thickener-therapeutic Wound healing 
cornposition; 

[0187] (D) combine the sWeetener solution With the 
thickener-therapeutic Wound healing composition 
and mix until uniform; and 

[0188] adrnix the optional adjunct materials such 
as coloring agents, ?avoring agents, decolorants 
solubiliZers, antifoarning agents, buffers and addi 
tional Water With the mixture of step (D) to form the 
suspension. 

[0189] The ingestible therapeutic Wound healing cornpo 
sitions of this invention may also be in cheWable form to 
achieve acceptable stability and quality as Well as good taste 
and mouth feel in a cheWable forrnulation several consid 
erations are important. These considerations include the 
amount of active substance per tablet, the ?avoring agent 
employed, the degree of compressibility of the tablet and the 
organoleptic properties of the composition. 

[0190] CheWable therapeutic candy is prepared by proce 
dures similar to those used to make soft confectionery. In a 
typical procedure, a boiled sugar-corn syrup blend is formed 
to Which is added a frappe mixture. The boiled sugar-corn 
syrup blend may be prepared from sugar and corn syrup 
blended in parts by Weight ration of about 90:10 to about 
10:90. The sugar-corn syrup blend is heated to temperatures 
above about 120.degree. C. to remove Water and to form a 
molten mass. The frappe is generally prepared from gelatin, 
egg alburnin, milk proteins such as casein, and vegetable 
proteins such as soy protein, and the like, Which is added to 
a gelatin solution and rapidly mixed at ambient temperature 
to form an aerated sponge like mass. The frappe is then 
added to the molten candy mass and mixed until homoge 
neous at temperatures betWeen about 65 .degree. C. and 
about 120.degree. C. 

[0191] The ingestible therapeutic Wound healing compo 
sition of the instant invention can then be added to the 
homogeneous mixture as the temperature is loWered to about 
65.degree. C.-95.degree. C. Whereupon additional ingredi 
ents can then be added such as ?avoring agents and coloring 
agents. The formulation is further cooled and formed into 
pieces of desired dirnensions. 

[0192] A general discussion of the loZenge and cheWable 
tablet forms of confectionery may be found in H. A. Lie 
berrnan and L. Lachrnaan, Pharrnaceutical Dosage Forrns: 
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Tablets Volume 1, Marcel Dekker. Inc. NeW York, NY. at 
pages 289 to 466, Which disclosure is incorporated herein by 
reference. 

[0193] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be admixed into the hard 
and soft confectionery products. These amounts are readily 
determined by those skilled in the art Without the need for 
undue experimentation. In a preferred embodiment, the 
ingestible therapeutic Wound healing composition Will com 
prise the therapeutic Wound healing composition in an 
amount from about 0.01% to about 10%, and an ingestible 
vehicle, that is a pharmaceutically acceptable carrier, in a 
quantity sufficient to bring the total amount of composition 
to 100%; by Weight the ingestible therapeutic Wound healing 
composition. In a more preferred composition Will comprise 
the therapeutic Wound healing composition in an amount 
from about 0.1% to about %5, and in a most preferred 
embodiment, the ingestible composition Will comprise the 
therapeutic Wound healing composition in an amount from 
about 0.01% to about 2%, and an ingestible vehicle in a 
quantity sufficient to bring the total amount of composition 
to 100%, by Weight the ingestible therapeutic Wound healing 
composition. 
[0194] The present invention extends to methods of mak 
ing the ingestible therapeutic Wound healing compositions. 
In such methods, an ingestible therapeutic Wound healing 
composition is prepared by admixing a therapeutically effec 
tive amount of the therapeutic Wound healing composition 
With a pharmaceutically-acceptable carrier. The apparatus 
useful in accordance With the present invention comprises 
mixing and heating apparatus Well knoWn in the confection 
ery arts, and therefore the selection of the speci?c apparatus 
Will be apparent to the artisan. The ?nal ingestible thera 
peutic Wound healing compositions are readily prepared 
using methods generally knoWn in the confectionery arts. 
[0195] The therapeutic Wound healing compositions may 
also be incorporated into cheWing gums. In this form of the 
invention, the cheWing gum composition contains a gum 
base, a bulking agent, the inventive therapeutic Wound 
healing composition, and various additives. 
[0196] The gum base employed Will vary greatly depend 
ing upon various factors such as the type of base desired, the 
consistency of gum desired and the other components used 
in the composition to make the ?nal cheWing gum product. 
The gum base may be any Water-insoluble gum base knoWn 
in the art, and includes those gum bases utiliZed for cheWing 
gums and bubble gums. Illustrative examples of suitable 
polymers in gum bases include both natural and synthetic 
elastomers and rubbers. For example, those such as chicle, 
croWn gum, nispero, rosadinha, jelutong, perillo, niger gutta, 
tunu, balatsa, gutta-ercha, lechi-capsi, sorva, gutta kay, 
mixtures thereof and the like. Synthetic elastomers such as 
butadiene-styrene copolymers, ployisobutylene, isobuty 
lene-isoprene copolymers, polyethylene, mixtures thereof 
and the like are particularly useful. 

[0197] The gum base may include a nontoxic vinyl poly 
mer, such as polyvinyl acetate and its partial hydrolysate, 
polyvinyl alcohol, and mixtures thereof. When utiliZed, the 
molecular Weight of the vinyl polymer may range from 
about 2,000 up to and including about 94,000. 
[0198] The amount of gum base employed Will vary 
greatly depending upon various factors such as the type of 
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base used, the consistency of the gum desired and the other 
components used in the composition to make the ?nal 
cheWing gum product. In general, the gum base Will be 
present in amounts from about 5% to about 94%, by Weight 
of the ?nal cheWing gum composition, and preferably in 
amounts from about 15 % to about 45 %, and more preferably 
in amounts from about 15% to about 35%, and most 
preferably in amounts from about 20% to about 30%, by 
Weight of the ?nal cheWing gum composition. 

[0199] The gum base composition may contain conven 
tional elastomer solvents to aid in softening the elastomer 
base component. Such elastomer solvents may comprise 
terpinene resins such as polymers of Alpha-pinene or .beta. 
pinene, methyl, glycerol or pentaerythritol esters of rosins or 
modi?ed rosins and gums, such as hydrogenated, dinieriZed 
or polymeriZed rosins or mixtures thereof. Examples of 
elastomers solvents suitable for use herein include the 
pentaerythritol ester of partially hydrogenated Wood or gum 
rosin, the pentaerydiritol ester of Wood or gum rosin, the 
glycerol ester of polymeriZed Wood rosin, the glycerol ester 
of partially dimeriZed Wood or gum rosin, the glycerol ester 
of tall oil rosin, the glycerol ester of Wood or gum rosin and 
the partially hydrogenated Wood or gum rosin and the 
partially hydrogenated methyl ester of Wood or rosin, mix 
tures thereof, and the like. The elastomer solvent may be 
employed in amounts from about 5% to about 75%, by 
Weight of the gum base, and preferably from about 45% to 
about 70%, by Weight of the gum base. 

[0200] Avariety of traditional ingredients may be included 
in the gum base in effective amounts such as plasticiZers or 
softeners such as lanolin, palmitic acid, oleic acid, stearic 
acid, sodium stearate, potassium stearate, glyceryl triacetate, 
glyceryl lecithin, glyceryl monostearate, polylene glycol 
monostearatc, acetylated monoglyceride, glycerine, mixture 
thereof, and the like may also be incorporated into the gum 
base to obtain a variety of desirable textures and consistency 
properties. Waxes, for example, natural and synthetic Waxes, 
hydrogenated vegetable oils, petroleum Waxes such as poly 
urethane Waxes, polyethylene Waxes, paraf?n Waxes, micro 
crystallin Waxes fatty Waxes, sorbitan monostearate, talloW, 
propylene glycol, mixtures thereof, and the like may also be 
incorporated into the gum base to obtain a variety of 
desirable textures and consistency properties. These tradi 
tional additional materials are generally employed in 
amounts up to about 30%, by Weight of the gum base, and 
preferably in amounts from about 3% to about 20%, by 
Weight of the gum base. 

[0201] The gum base may include effective amounts of 
mineral adjuvants such as calcium carbonate, magnesium 
carbonate, alumina, aluminum hydroxide, aluminum sili 
cate, talc, tricalcium phosphate, dicalcium phosphate and the 
like as Well as mixtures thereof. These mineral adjuvants 
may serve as ?llers and textaral agents. These ?llers or 
adjuvants may be used in the gum base in various amounts. 
Preferably the amount of ?ller When used Will be present in 
an amount up to about 60%, by Weight of the cheWing gum 
base. 

[0202] The cheWing gum base may additionally include 
the conventional additives of coloring agents, antioxidants, 
preservatives and the like, for example, titanium dioxide and 
other dyes suitable for food, drug and cosmetic applications, 
knoWn as FD. & C.dyes, may be utiliZed. An antioxidant 
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such a butylated hydroxytoluene (BHT), butylated 
hydroxyanisole (BHA), propyl gallate, and mixtures thereof, 
may also be included. Other conventional chewing gum 
additives knoWn to one having ordinary skill in the cheWing 
gum are may also be used in the cheWing gum base. 

[0203] The gum composition may include effective 
amounts of conventional additives selected from the group 
consisting of sWeetening agents (sWeeteners), plasticizers, 
softeners, emulsi?ers, Waxes, ?llers, bulking agents, mineral 
adjuvants, ?avoring agents (?avors, ?avorings), coloring 
agents (colorants, colorings), antioxidants, acidulants, thick 
eners, mixtures thereof and the like. Some of these additives 
may serve more than one purpose. For example, in sugarless 
gum compositions, the sWeetener, e.g., sorbitol other sugar 
alcohol or mixture thereof, may also function as a bulking 
agent. Similarly, in sugar containing gum compositions, the 
sugar sWeetener can also function as a bulking agent. 

[0204] The plasticiZers, softeners, mineral adjuvants, 
colorants, Waxes and antioxidants discussed above as being 
suitable for use in the gum base may also be used in the gum 
composition. Examples of other conventional additives 
Which may be used include emulsi?ers, such as lecithin and 
glyceryl monostearate, thickeners, used alone or in combi 
nation With other softeners, such as methyl cellulose, algi 
nates, carrageenan, xanthan gum, gelatin, carob; tragacanth, 
locust bean, and carboxy methyl, cellulose, acidulants such 
as malic acid, adipic acid, citric acid, tartaric acid, fumaric 
acid, and mixtures thereof, and ?llers, such as those dis 
cussed about under the category of mineral adjuvants. The 
?lters When used may be utiliZed in an amount up to about 
60%, by Weight of the gum composition. 

[0205] Bulking agents (carriers, extenders) suitable for use 
in cheWing gums include sWeetening agents selected from 
the group consisting of monosaccharides, disaccharides, 
poly-saccharides, sugar alcohols, and mixtures thereof; 
polydextrose; maltodextrins; miners, such as calcium car 
bonate, talc, titanium dioxide, dicalcium phosphate, and the 
like. Bulking agents may be used in amounts up to about 
90%, by Weight of the ?nal gum composition, With amounts 
from about 40% to about 70% by Weight of the gum 
composition being preferred, With from about 50% to about 
65% by Weight, being more preferred and from about 55% 
to about 60%, by Weight of the cheWing gum composition, 
being most preferred. 

[0206] The sWeetening agent used may be selected from a 
Wide range of materials including Water-soluble sWeeteners, 
Water-soluble arti?cial sWeeteners, Water-soluble sWeeteners 
derived from naturally occurring Water-soluble sWeeteners, 
dipeptide based sWeeteners, and protein based sWeeteners, 
including mixtures thereof. Without being limited to par 
ticular sWeeteners, representative categories and examples 
include: 

[0207] (a) Water-soluble sWeetening agents such as 
monosaccharides, disaccharides and polysaccharides 
such as xylose, ribulose, glucose (dextrose), man 
nose, galactose, fructose (evulose), sucrose (sugar), 
maltose, invert sugar (a mixture of fructose and 
glucose derived from sucrose), partially hydrolyZed 
starch, corn syrup solids, dihydrochalcones, monel 
lin, steviosides, glycyrrhiZin, and sugar alcohols 
such as sorbitol, mannitol, maltitol, hydrogenated 
starch hydrolysates and mixtures thereof; 
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[0208] (b) Water-soluble arti?cial sWeeteners such as 
soluble saccharin salts, i.e., sodium or calcium sac 
charin salts, cyclamate salts, the sodium, ammonium 
or calcium salt of 3,4-dihyldro-6-methyl-1,2,3ox 
athiaZine-4one-2,2-dioxide, the potassium salt of 
3,4-dihydro-6-mehtyl-1,2,3-oxythiaZine-4-one-2,2 
ioxide (Acesulfame-K), the free acid form of sac 
charin, and the like; 

[0209] (c) dipeptide based sWeeteners, such as L-as 
partic acid derived sWeeteners, such as L-aspartyl 
L-phenylalanine methyl ester (Aspartame) and the 
materials described in US. Pat. No. 3,492,131. L-Al 
pha-aspartyl-N-(22,2,4,4-tetramethyl-3-thietanyl) 
D-alanin-amide hydrate (Alitame), methyl esters of 
-aspartyl-L-phenylglycerine and L-aspartyl-L-(1-cy 
clohexen)-alanine, and the like; 

[0210] (d) Water-soluble sWeeteners derived from 
naturally occurring Water-soluble sWeeteners, such 
as chlorinated derivatives or ordinary sugar 
(sucrose), knoWn, for example, under the product 
designation of Sucralose; and 

[0211] (e) protein based sWeeteners such as thau 
maoccous danielli (Thaumatin I and II). 

[0212] In general, an effective amount of sWeetener is 
utiliZed to provide the level of bulk and/or sWeetness 
desired, and this amount Will vary With the sWeetener 
selected, this amount of sWeetener Will normally be present 
in amounts from about 0.0025% to about 90%, by Weight of 
the gum composition, depending upon the sWeetener used. 
The exact range of amounts for each type of sWeetener is 
Well knoWn in the art and is not the subject of the present 
invention, the amount of sWeetener ordinarily necessary to 
achieve the desired level of sWeetness is independent from 
the ?avor level achieved from ?avor oils. 

[0213] Preferred sugar based-sWeeteners are sugar 
(sucrose), corn syrup and mixtures thereof. Preferred sug 
arless sWeeteners are the sugar alcohols, arti?cial sWeeten 
ers, dipeptide based sWeeteners and mixtures thereof. Pref 
erably, sugar alcohols are used in the sugarless compositions 
because these sWeeteners can by used in amounts Which are 
suf?cient to provide bulk as Well as the desired level of 
sWeetness. Preferred sugar alcohols are selected from the 
group consisting of sorbitol, xylitol, maltitol, mannitol, and 
mixtures thereof. More preferably, sorbitol or a mixture of 
sorbitol and mannitol is utiliZed. The gamma form of 
sorbitol is preferred, an arti?cial sWeetener or dipeptide 
based sWeetener is preferably added to the gum composi 
tions Which contain sugar alcohols. 

[0214] The colorings agents useful in the gum composi 
tions are used in amounts effective to produce the desired 
color. These coloring agents include pigments Which may be 
incorporated in amounts up to about 6% by Weight of the 
gum composition. A preferred pigment, titanium dioxide, 
may be incorporated in amounts up to about 2%, and 
preferably less than about 1% by Weight of the composition. 
The colorants may also include natural food colors and dyes 
suitable for food, drug and cosmetic applications. These 
colorants are knoWn as F.D. & C. dyes and lakes. The 
materials acceptable for the foregoing uses are preferably 
Water-soluble. Illustrative nonlimiting examples include the 
indigoid dye knoWn as F.D.& C. Blue No. 2, Which is the 
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disodium salt of 5,5-indigotidisulfonic acid. Similarly, the 
dye known as F.D.& C. Green No. 1 comprises a triphenyl 
methane dye and is the monosodium salt of 4->4-(N-ethyl 
p-sulfoniumbenZylamino) diphenylmethylene ! ->1 -(N 
ethyl-N-p-sulfomumbenZyl)-delta-2,5 
cyclohexadieneimine!. A full recitation of all F.D.& C. 
colorants and their corresponding chemical structures may 
be found in the Kirk-Othmer Encyclopedia of Chemical 
Technology. 3rd Edition, in volume 5 at pages 857-884, 
Which text is incorporated herein by reference. 

[0215] Suitable oils and fats usable in gum compositions 
include partially hydrogenated vegetable or animal fats, 
such as coconut oil, palm kernel oil, beef talloW, lard, and 
the like. These ingredients When used are generally present 
in amounts up to about 7%, by Weight, and preferably up to 
about 3.5%, by Weight of the gum composition. 

[0216] In accordance With this invention, therapeutically 
effective amounts of the therapeutic Wound healing compo 
sitions of the present invention may be admixed into a 
cheWing gum. These amounts are readily determined by 
those skilled in the art Without the need for undue experi 
mentation. In a preferred embodiment, the ?nal cheWing 
gum composition Will comprise the therapeutic Wound heal 
ing composition in an amount from about 0.1% to about 
10% and a cheWing gum composition in a quantity suf?cient 
to bring the total amount of composition to 100%, by Weight 
of the cheWing gum composition. In a more preferred 
embodiment, the ?nal cheWing gum composition Will com 
prise the therapeutic Wound healing composition in an 
amount from about 0.1% to about 5%, and in a most 
preferred embodiment, the ?nal cheWing gum composition 
% ill comprise the therapeutic Wound healing composition in 
an amount from about 0.1% to about 2%, and a cheWing 
gum composition in a quantity suf?cient to bring the total 
amount of composition to 100%, by Weight of the cheWing 
gum composition. 

[0217] The present invention extends to methods of mak 
ing the therapeutic cheWing gum compositions, the thera 
peutic Wound healing compositions may be incorporated 
into an otherWise conventional cheWing gum composition 
using standard techniques and equipment knoWn to those 
skilled in the art. The apparatus useful in accordance With 
the present invention comprises mixing and healing appa 
ratus Well knoWn in the cheWing gum manufacturing arts, 
and therefore the selection of the speci?c apparatus Will be 
apparent to the artisan. 

[0218] For example, a gums base is heated to a tempera 
ture sufficiently high enough to soften the base Without 
adversely effecting the physical and chemical make up of the 
base. The optimum temperatures utiliZed may vary depend 
ing upon the composition of the gum base used, but such 
temperatures are readily determined by those skilled in the 
art Without undue experimentation. 

[0219] The gum base is conventionally melted at tempera 
tures that range from about 60° C. to about 120° C. for a 
period of time suf?cient to render the base molten. For 
example, the gum base may be heated under these conditions 
for a period of about thirty minutes just prior to being 
admired incrementally With the remaining ingredients of the 
base such as the plasticiZer, ?llers, the bulking agent and/or 
sWeeteners, the softener and coloring agents to plasticiZe the 
blend as Well as to modulate the hardness, viscoelasticity 
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and formability of the base. The cheWing gum base is then 
blended With the therapeutic Wound healing composition of 
the present invention Which may have been previously 
blended With other traditional ingredients. Thereafter the 
gum composition mixture may be formed into desirable 
cheWing gum shapes. 

[0220] In a speci?c embodiment, the invention is directed 
to a therapeutic pharmaceutical composition for preventing 
and reducing injury to mammalian cells, and increasing the 
resuscitation rate of injured mammalian cells, Which com 
prises: 

[0221] A) a therapeutically effective amount of a 
therapeutic Wound healing composition of Embodi 
ment One (I .A-G) selected from the group consisting 
of: 

[0222] (IA.)(a) Zinc oxide; and 

[0223] (b) all forms and precursors of Vitamins A; 
and, 

[0224] (c) all forms and precursors of Vitamin D: 

[0225] (I.B) (a) Zinc oxide; and 

[0226] (b) all forms and precursors of Vitamin A; 
and 

[0227] (c) all forms and precursors of Vitamin D; 

[0228] (d) all forms and precursors of Vitamin E. 

[0229] (IC) (a) Zinc oxide; and 

[0230] (b) all forms and precursors of Vitamin A; 
and 

[0231] (c) all forms and precursors of Vitamin D; 
and 

[0232] (d) all forms and precursors of Vitamin K. 

[0233] (ID) (a) Zinc oxide; and 

[0234] (b) all forms and precursors of Vitamin A; 
and 

[0235] (c) all forms and precursors of Vitamin D; 
and 

[0236] (d) all forms and precursors of Vitamin E; 
and 

[0237] (e) all forms and precursors of Vitamin K. 

[0238] (a) all forms and precursors of Vita 
min A; and 

[0239] (b) all forms and precursors of Vitamin D; 
and 

[0240] (c) all forms and precursors of Vitamin E. 

[0241] (a) all forms and precursors of Vitamin 
A; and 

[0242] (b) all formal and precursors of Vitamin D; 
and 

[0243] (c) all forms and precursors of Vitamin E; 
and 

[0244] (d) all forms and precursors of Vitamin K. 
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[0245] (LG) (a) all forms and precursors of Vita 
min A; and 

[0246] (b) all forms and precursor of Vitamin D; 
and 

[0247] (c) all forms and precursors of Vitamin K; 
and 

[0248] (B) a pharmaceuticaly acceptable carrier. 

[0249] The pharmaceutically acceptable carrier may be 
selected for the group consisting of pharmaceutical appli 
ance, topical vehicles, and ingestible vehicles. 

[0250] In another speci?c speci?c embodiment, the inven 
tion is directed to a method of preparing a therapeutic 
pharmaceutical composition for preventing and reducing 
injury to mammalian cells, and increasing the resuscitation 
of injured mammalian cells, Which comprise the steps of: 

[0251] (A) providing a therapeutically effective 
amount of a therapeutic Wound healing composition 
of Embodiment One (I.A-G) selected from the group 
consisting of: 

[0252] (IA.)(a) Zinc oxide; and 

[0253] (b) all forms and precursors of Vitamins A; 
and, 

[0254] (c) all forms and precursors of Vitamin D. 

[0255] (I.B) (a) Zinc oxide; and 
[0256] (b) all forms and precursors of Vitamin A; 

and 

[0257] (C) all forms and precursors of Vitamin D; 

[0258] (d) all forms and precursors of Vitamin E. 

[0259] (LC) (a) Zinc oxide; and 
[0260] (b) all forms and precursors of Vitamin A; 

and 

[0261] (c) all forms and precursors of Vitamin D; 
and 

[0262] (d) all forms and precursors of Vitamin K. 

[0263] (ID) (a) Zinc oxide; and 

[0264] (b) all forms and precursors of Vitamin A; 
and 

[0265] (c) all forms and precursors of Vitamin D; 
and 

[0266] (d) all forms and precursors of Vitamin E; 
and 

[0267] (e) all forms and precursors of Vitamin K. 

[0268] (a) all forms and precursors of Vita 
min A; and 

[0269] (b) all forms and precursors of Vitamin D; 
and 

[0270] (c) all form and precursors of Vitamin E. 

[0271] (a) all forms and precursors of Vitamin 
A; and 

[0272] (b) all forms and precursors of Vitamin D; 
and 
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[0273] (c) all forms and precursors of Vitamin E; 
and 

[0274] (d) all forms and precursors of Vitamin K. 

[0275] (LG) (a) all forms and precursors of Vita 
min A; and 

[0276] (b) all forms and precursor of Vitamin D; 
and 

[0277] (c) all forms and precursors of Vitamin K; 
and 

[0278] (B) ?nding a pharmaceutically acceptable car 
rier, and 

[0279] (C) admixing the therapeutic Wound healing 
composition from step (A) and the pharmaceutically 
acceptable carrier from step (B) to form a therapeutic 
pharmaceutical composition. 

[0280] The invention is further illustrated by examples 
Which are not intended to limit the effective scope of the 
claims. 

[0281] 
[0282] A. Embodiment TWo (I.A-G+X+Y) 

[0283] Applicant has discovered therapeutic antibacterial 
Wound healing compositions (I.A-G+X+Y) Which comprise 
an antibacterial agent (X), and an antifungal agent, and the 
Wound healing compositions of Embodiment One (I.A-G+ 
X+Y) Preferably, the Wound healing composition (I.A) 
comprises (a) Zinc oxide and b) tWo or more fat soluble 
vitamins. Antibacterial al can treat bacterial infections in a 
patient but do not promote the Wound healing process. It is 
the same With antifungal agents. Wound healing composi 
tions can increase the resuscitation rate of injured mamma 
lian cells and the proliferation rate of neW mammalian cells 
to replace dead cells but do not reduce virus titers. The 
applicant has found that the combination of an antibacterial 
and or antifungal agent and a Wound healing composition 
results in a therapeutic antibacterial/antifungal-Wound heal 
ing composition Which reduces the siZe, duration, and sever 
ity of infected Wounds. 

II. Antibacterial-Wound Healing Compositions 

[0284] The combination of the antibacterial agent, and or 
the antifungal agent, and the Wound healing compositions of 
the present invention provides a pharmaceutical composi 
tion useful for treating infected Wounds and having an 
enhanced ability to prevent and reduce injury to mammalian 
cells and further increase the resuscitation rate of injured 
mammalian cells. The tissue damage associated With many 
bacterial diseases is believed to be caused by the production 
of cellular produced active oxygen species. Combination of 
the antibacterial agent and the Wound healing compositions 
may suppress such reactive oxygen-linked tissue injury. 

[0285] The antibacterial agents Which may be employed in 
the antibacterial-Wound healing therapeutic compositions 
may be selected from a Wide variety of Water-soluble and 
Water-insoluble drugs and their acid addition or metallic 
salts. Both organic and inorganic salts may be used provided 
the antibacterial agent maintains its medicament value. The 
antibacterial agents may be selected from a Wide range of 
therapeutic agents and mixtures of therapeutic agents Which 
may be administered in sustained release or prolonged 
action form. Nonlimiting illustrative speci?c examples of 
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antibacterial agents include bismuth containing compounds, 
sulfonamides, nitrofurans, metroidaZole, tinidaZole, nimora 
Zole, benZoic acid; aminoglycosides, macrolides, penicillins, 
polypeptides, tetracyclines, cephalosporins, chlorampheni 
col, and clindamycin. Preferably, the antibacterial agent is 
selected from the group consisting of bismuth containing 
compounds, such as, Without limitation, bismuth aluminate, 
bismuth substrate, bismuth subgalate, bismuth subsalicylate, 
and mixtures thereof; the sulfonamides; the nitrofurans, such 
as nitrofuraZone, nitrofurantoin, and furoZolidone; and mis 
cellaneous antibacterials such as metroidaZole, tinidaZole, 
nimoraZole, and benZoic acid; and antibiotics, including the 
aminoglycosides, such as gentamycin, neomycin, kanamy 
cin, and streptomycin: the macrolides, such as erythromycin, 
clindamycin, and rifamycin; the penicillins, such as peni 
cillin G, penicillin V, Ampicillin and amoxicillin; the 
polypeptides, such as bactracin and polymyxin; the tetracy 
clines, such as chlorotetracycline, oxytetracycline, and 
doxycycline; the cephalosporins, such as ceplhalexin and 
cephalothin; and miscellaneous antibiotics, such as chloram 
phenicol, and clindamycin. More preferably, the antibacte 
rial agent is selected from the group consisting of bismuth 
aluminate, nitrofurantoin, furoZolidone, metronidaZole, 
tinidaZole, nimoraZole, benZoic acid, gentamycin, neomy 
cin, kanamycin, streptomycin, erythromycin, clindamycin, 
rifamycin, penicillin G, penicillin V, Ampicillin amoxicillin, 
bacitracin, polymyxin, tetracycline, chlorotetracycline, 
oxytetracycline, doxycycline, cephalexin, cephalothin, 
chloramphenicol, and clidaniycin. 

[0286] The antibacterial agent of the present invention 
may be used in many distinct physical forms Well knoWn in 
the pharmaceutical art to provide an initial dosage of the 
antibacterial agent and/or a further time-release form of the 
antibacterial agent. Without being limited thereto, such 
physical forms include free forms and encapsulated forms, 
and mixtures thereof. 

[0287] The amount of antibacterial agent Which may be 
employed in the antibacterial-Wound healing therapeutic 
compositions of the present invention may vary depending 
upon the therapeutic dosage recommended or permitted for 
the particular antibacterial agent. In general, the amount of 
antibacterial agent present is the ordinary dosage required to 
obtain the desired result. Such dosages are knoWn to the 
skilled practitioner in the medical arts and are not a part of 
the present invention. In a preferred embodiment, the anti 
bacterial agent in the antibacterial-Wound healing composi 
tion is present in an amount from 0.01% to about 10%, 
preferably from about 0.1% to about 5%, and more prefer 
ably from about 1% to about 3%, by Weight. 

[0288] In the preferred embodiments of applicant’s inven 
tion the antifungal agent is selected from the group consist 
ing of astemiZole, chlotrimaZole, omepraZole, econoZole, 
oxiconoZole, sculconaZole, ?uconaZole, ketoconaZole, itra 
conaZole, terbina?ne, and mixtures thereof. 

[0289] B. Methods for Making the Antibacterial/Antifun 
gal-Wound Healing Compositions of Embodiment TWo 
(IA-G+X+Y). 
[0290] The present invention extends to methods for mak 
ing the therapeutic antibacterial/antifungal-Wound healing 
compositions (IA-G+X+Y). In general, a therapeutic anti 
bacterial/antifungal-Wound healing composition is made by 
forming an admixture of the Wound healing components of 
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Embodiment One (I.A-G) and an antibacterial agent and/or 
an antifungal agent. In a ?rst aspect of Embodiment TWo 
(I.A-G+X+Y), an antibacterial Wound therapeutic composi 
tion is made by forming an admixture of an antibacterial 
agent, an antifungal agent, and a Wound healing composition 
comprising (a) Zinc oxide, (b) tWo or more fat soluble 
vitamins. In a second aspect of Embodiment TWo (I.A-G+ 
X), an antibacterial-Wound healing, therapeutic composition 
is made by forming an admixture of an antibacterial agent 
and a Wound healing composition comprising (a) Zinc oxide, 
(b) tWo or more fat soluble vitamins. In a third aspect of 
Embodiment TWo (I.A-G+Y), an antifungal-Wound healing 
therapeutic composition is made by forming an admixture of 
an antibacterial agent and a Wound healing composition 
comprising (a) Zinc oxide, and (b) tWo or more fat soluble 
vitamins. 

[0291] In a preferred embodiment, the invention is 
directed to a method for preparing a therapeutic antibacte 
rial-Wound healing composition (I.A-G+X) Which com 
prises the steps of admixing the folloWing ingredients 

[0292] (A) A therapeutically effective amount of an 
antibacterial agent; and 

[0293] (B) a Wound healing, composition Which com 
prises; 

[0294] (a) Zinc oxide and; 

[0295] (b) tWo or more fat soluble vitamins. 

[0296] C. Methods for Employing the Antibacterial/Anti 
fungal-Wound Healing Composition Embodiment TWo (I.A 
G+X+Y). 
[0297] The present invention extends to methods for 
employing the therapeutic antibacterial-Wound healing com 
positions (I.A-G+X). In general, a therapeutic composition 
is employed by contacting the therapeutic composition With 
a Wound. In a preferred embodiment, the invention is 
directed to a method for healing an infected Wound in a 
mammal With an antibacterial-Wound healing composition 
(I.A+X) Which comprises the steps of: 

[0298] (A) providing a therapeutic antibacterial 
Wound healing composition Which comprises: 

[0299] (1) a therapeutically effective amount of an 
antibacterial agent; and 

[0300] (2) a Wound healing composition Which 
comprises; 

[0301] (a) Zinc oxide; 
[0302] (b) trio or more fat soluble vitamins; and 

[0303] (B) contacting the antibacterial-Wound heal 
ing composition With the infected or non-infected 
Wound. 

[0304] D. Methods for Employing the Antibacterial/Anti 
fungal-Wound Healing Composition Embodiment TWo (I.A 
G+Y). 
[0305] The present invention extends to methods for 
employing the therapeutic antifungal-Wound healing com 
positions (I.A-G+Y). In general, a therapeutic composition 
is employed by contacting the therapeutic composition With 
a Wound. In a preferred embodiment, the invention is 
directed to a method for healing an infected Wound in a 
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mammal With an antifungal-Wound healing composition 
(I.A-G+Y) Which comprises the steps of: 

[0306] (A) providing a therapeutic antifungal-Wound 
healing composition Which comprises; 

[0307] (1) a therapeutically effective amount of an 
antifungal agent; and 

[0308] (2) a Wound healing composition Which 
comprises; 

[0309] (a) Zinc oxide; 
[0310] (b) trio or more fat soluble vitamins; and 

[0311] (B) contacting the antifungal-Wound healing 
composition With the infected or non-infected 
Wound. 

[0312] E. Augmented Antibacterial/Antifungal-Wound 
Healing Compositions of Embodiment TWo (I.A-G+X+M) 

[0313] In another aspect of Embodiment TWo, the thera 
peutic antibacterial/antifungal-Wound healing compositions 
(I.A-G+X+Y) of the present invention may be further com 
bined With medicaments useful for treating Wounds (M) to 
form augmented antibacterial/antifungal-Wound healing 
compositions (I.A-G+X+Y+M). In this embodiment, the 
combination of the antibacterial/antifungal-Wound healing 
composition of the present invention and the medicament 
useful for treating Wounds provides an augmented antibac 
terial-Wound healing composition having an enhanced abil 
ity to increase the proliferation and resuscitation rate of 
mammalian cells. For example, the therapeutic composi 
tions of the present invention may be used in combination 
With medicaments useful for treating Wounds such as immu 
nostimulating agents (BETAFECTIN®), antiviral agents, 
antikeratolytic agents, anti-in?ammatory agents, antifungal 
agents, tretinoin, sunscreen agents, dermatological agents, 
topical antihistamine agents, other antibacterial agents, bio 
adhesive agents, respiratory bursting inhibitors (lactic acid, 
adenosine), inhibitors of prostaglanidin synthesis (ibupro 
fen, aspirin, indomethacin, meclofenomic acid, retinoic acid, 
padiniate O, melcomen, oxybenZone), steroidal anti-?am 
matory agents (corticosteroids including synthetic analogs), 
antimicrobial agents (NEOSPORIN® ointment, silvadine), 
antiseptic agents, anesthetic agents (pramoxine hydorchlo 
ride, lidocaine, benZocaine) cell nutrient media, burn relief 
medication, sun burn medications, acne preparations, insect 
bite and sting medications, Wound cleansers, Wound dress 
ings, scar reducing agents (Vitamin E), and the like, and 
mixtures thereof, to further enhance the proliferation and 
resuscitation rate of mammalian cells. Preferably, the medi 
cament useful for treating Wounds is selected from the group 
consisting of immunostimulating agents, antiviral agents, 
antikerotolytic agents, antiin?ammatory agents, antifungal 
agents, tretinoin, sunscreen agents, dermatological agents, 
topical antihistamine agents, antibacterial agents, bioadhe 
sive agents, respirator bursting inhibitors, inhibitors of pros 
taglandin synthesis, antimicrobial agents, cell nutrient 
media, scar reducing agents, and mixtures thereof. More 
preferably, the medicament useful for treating Wounds is 
selected from the group consisting of immunostimulating 
agents, antiviral agents, antikeratolytic agents, anti-in?am 
matory agents, antifungal agents, acne treating agents, sun 
screen agents, dermatological agents, antihistamine agents, 
antibacterial agents, bioadhesive agents, and mixtures 
thereof. 
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[0314] In a preferred embodiment, the invention is 
directed to an augmented antibacterial/antfungal-Would 
healing composition (I.A+X+Y+M) Which comprises: 

[0315] (A) a therapeutic antibacterial/antifungal 
Wound healing composition Which comprises: 

[0316] (1) a therapeutically effective amount of an 
antibacterial agent; and/or 

[0317] (2) a therapeutically effective amount of an 
antifungal agent; and 

[0318] (3) a Wound healing composition Which 
comprises: 

[0319] (a) Zinc oxide; and 

[0320] (b) tWo or more fat soluble vitamins; and 

[0321] (B) a medicament useful for treating Wounds. 

[0322] The present invention extends to methods for mak 
ing the augmented antibacterial/antifungal-Wound healing 
compositions. In general, the augmented compositions are 
made by admixing the therapeutic antibacterial/antifungal 
Wound healing composition With the medicament useful for 
treating Wounds to prepare the augmented antibacterial/ 
antifungal-Wound healing composition. 
[0323] The present invention also extends to methods for 
employing the augmented antibacterial/antifungal-Wound 
healing compositions. In general, an augmented antibacte 
rial/antifungal-Wound healing composition is employed by 
contacting the composition With a Wound. In a preferred 
embodiment, the invention is directed to a method for 
healing an infected or non-infected Wound in a mammal 
With an augmented antibacterial/antifungal-Wound healing 
composition (I.A+X+Y+M) Which comprises the steps of 

[0324] (A) providing a therapeutic augmented anti 
bacterial/antifungal-Wound healing composition 
Which comprises: 

[0325] (1) a therapeutically effective amount of an 
antibacterial agent; and/or 

[0326] (2) a therapeutically effective amount of 
antifungal agent; 

[0327] (3) a Wound healing composition Which 
comprises: 

[0328] (a) Zinc oxide; and 

[0329] (b) tWo or more fat soluble vitamins; and 

[0330] (4) providing a medicament useful for treat 
ing Wounds; and 

[0331] (B) contacting the augmented antibacterial 
Wound healing composition With the infected Wound. 

[0332] The types of Wounds Which may be healed using 
the antibacterial/antifungal-Wound healing compositions 
and the augmented antibacterial/antifungal-Wound healing 
compositions of the present invention are those Which result 
from an infected injury Which causes epidermal and tissue 
damage. The topical therapeutic compositions may be used 
orally in the form of a mouth Wash or spray to protect and 
accelerate the healing of injured oral tissue. 

[0333] Methods for healing a Wound comprise topically 
administering the compositions of the present invention 






