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(57) ABSTRACT 

Compositions, methods and systems for treating disordered 
epithelial tissues, such as is caused by pathogens and/or by 
toxins produced thereby. The invention relates to the use of 
an anti-infective and/or antimicrobial active agent in a 
carrier, With vigorous agitation of the disordered epithelial 
tissue for topical treatment thereof under such conditions 
sufficient to achieve clinically discernable improvement of 
the disordered epithelial tissue. The preferred anti-infective 
and/or antimicrobial active agent comprises a nucleoside, 
such as acyclovir, valcyclovir, penciclovir, famciclovir, gan 
ciclovir, cidofovir, adefovir, and tenofovir, and derivatives, 
analogs, or metabolites thereof, or a mixture thereof, or 
l-docosanol, optionally in combination With an organoha 
lide. The inventive compositions and methods may employ 
the use of an applicator adapted for use in promoting the 
penetration of the treatment composition and/ or the vigorous 
agitation of the disordered tissue. 



Patent Application Publication Jun. 22, 2006 Sheet 1 0f 9 US 2006/0135464 A1 

I. 

4h - _...“.... Q . I w. 

FIG. 1 



Patent Application Publication Jun. 22, 2006 Sheet 2 0f 9 US 2006/0135464 A1 

FIG. 2B 



Patent Application Publication Jun. 22, 2006 Sheet 3 0f 9 US 2006/0135464 A1 

FIG. 20 

18 

20 

FIG. 2C 



Patent Application Publication Jun. 22, 2006 Sheet 4 0f 9 US 2006/0135464 A1 

FIG. 2E 



Patent Application Publication Jun. 22, 2006 Sheet 5 0f 9 US 2006/0135464 A1 

FIG. 3 



Patent Application Publication Jun. 22, 2006 Sheet 6 0f 9 US 2006/0135464 A1 

410 

4 1 4 

412 

FIG. 5 

510 

514 

FIG. 6 



Patent Application Publication Jun. 22, 2006 Sheet 7 0f 9 US 2006/0135464 A1 

614 

617 

612 FIG. 7 



Patent Application Publication Jun. 22, 2006 Sheet 8 0f 9 US 2006/0135464 A1 

710 

/ 

FIG. 10 



Patent Application Publication Jun. 22, 2006 Sheet 9 0f 9 US 2006/0135464 A1 

710 

FIG. 11 



US 2006/0135464 A1 

ANTI-INFECTIVE COMPOSITIONS, METHODS 
AND SYSTEMS FOR TREATING 

PATHOGEN-INDUCED DISORDERED TISSUES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of 
copending US. application Ser. No. 10/816,571, ?ledApr. 1, 
2004, Which is a continuation-in-part of copending US. 
application Ser. No. 10/200,897, ?led Jul. 22, 2002, now 
US. Pat. No. 6,759,434, Which is a continuation-in-part of 
US. application Ser. No. 09/668,953, ?led on Sep. 22, 2000, 
now US. Pat. No. 6,423,750, Which is a continuation-in-part 
ofU.S. application Ser. No. 09/401,076, ?led Sep. 22, 1999, 
now US. Pat. No. 6,211,243. For purposes of disclosure, the 
foregoing patents and applications are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. The Field of the Invention 

[0003] The present invention relates to the treatment of 
disordered tissue With anti-viral compositions. Such treat 
ment compositions include a tissue-penetrating substance 
and at least one anti-viral agent, such as a nucleoside, 
docosanol, and/or a quaternary amine compound having at 
least one carbon-halogen bond. 

[0004] 2. The Relevant Technology 

[0005] Tissue disorders, particularly those Which impact 
epithelial tissue caused by all types of Herpes, such as 
Herpes Simplex types I and II and Herpes Zoster (shingles), 
candida albicans, chicken pox, acne, psoriasis, ecZema, 
seborrhea, dermatitis, and pink eye are common but often 
dif?cult to treat. Such disorders are more likely to develop 
in people living With compromised sanitary conditions, the 
elderly, and the chronically ill. Others susceptible to such 
disorders include Workers in health care, agricultural Work 
ers, chemical industry Workers, individuals Working With 
industrial cleaners, and painters, Where chronic exposure to 
chemicals, pathogens, and unsanitary conditions tend to 
Weaken and irritate epithelial tissue. 

[0006] Herpes simplex virus (HSV-I and HSV-II) and 
Herpes VaricellaiZoster (chicken pox, shingles), com 
monly referred to as “herpes virus” or “herpes,” is an 
infectious disease Which has reached crisis proportions 
nationally With estimated numbers of infected people at 
70%-80% of US. population as reported by the American 
Social Health Association (ASHA) and groWing annually by 
500,000 people or more. 

[0007] Herpes enters the human body through minuscule 
breaks in the epidermal tissue usually by contact With an 
infected host and is marked by eruption of one or more 
vesicles, usually in groups, folloWing an incubation period 
of approximately tWo to ten days. Typically the course of the 
infectious outbreak initiates With the prodromal stage, 
advancing to vesicular eruption, folloWed by ulceration, 
coalescing, resolution, and the latency period. The outbreak 
can last for several Weeks and on average lasts one to three 
Weeks. In some immune compromised individuals, the out 
break can last for months. The vesicles can appear anyWhere 
on epithelial tissues including the skin or mucosa, typically 
appearing on the lips as cold sores, glands, oral mucosa, 
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conjunctiva it and cornea, and genitalia, anal mucosa and 
peri-anal tissue as herpes genitalis. 

[0008] Herpes symptoms include inguinal sWelling, pain, 
fever, malaise, headaches, muscle aches, and sWollen 
glands. Some individuals With oral herpes that impacts the 
trigeminal nerve have excruciating facial pain, dif?culty 
sWalloWing, eating and facial sWelling. Individuals With the 
herpes that impacts the sacral nerve have pain in the genital 
area, upper leg pain, sWelling, and on occasion great diffi 
culty Walking. 

[0009] Herpes simplex virus (HSV) infection is recurring, 
residing in the nerve ganglia, then recurring due to some, as 
yet unknoWn, stimulus. Recurrent herpetic infections can be 
precipitated by almost anything, including exposure to sun 
light, nutritional de?ciencies, stress, menstruation, immu 
nosuppression, certain foods, drugs, febrile illness, etc. 

[0010] Herpes infections pose very serious health threats, 
often causing blindness, increased cancer risk of the cervix, 
aseptic meningitis and encephalitis, neonatal deaths, vire 
mia, the spread of the human immunode?ciency virus 
(HIV), etc. The devastating effects of this disease go Well 
beyond the medical scope of human suffering; HSV is 
responsible for serious psychological and emotional distress 
as Well as substantial economic loss. 

[0011] Various treatments for herpes have been proposed 
and have included topical application of such agents as 
povidone-iodine, idoxuridine, or tri?uorothyidine. Such 
treatments have met With varying degrees of success. Most 
prior treatments have proven disappointing. Acyclovir and 
similar analogs, acyclic nucleosides, are taken orally for 
systemic treatment of HSV. Acyclovir is someWhat effective 
in inhibiting the activity of several herpes viruses. HoWever, 
acyclovir is only successful in interrupting the replication of 
the virus and is currently only used to treat infectious 
outbreak systemically. Denavir is a topical version of an 
acyclovir analog. To date, not a single nucleoside has proven 
to be effective in signi?cantly reducing discomfort (e.g., by 
more than a trivial amount) caused by disordered tissue 
When administered topically. This is likely because nucleo 
sides Work by interfering With virus replication but such 
replication occurs subcutaneously, not on the skin surface. 
Strains resistant to systemically administered acyclovir and 
acyclovir analogs have been reported. 

[0012] Individuals With Auto Immune De?ciency Syn 
drome (AIDS) are seriously immune-compromised and can 
suffer especially debilitating outbreaks of HSV. Addition 
ally, AIDS individuals may carry acyclovir resistant strains 
of HSV, Which can make acyclovir ineffective for these 
individuals. It Would therefore be an improvement in the art 
to develop a safe and successful medical treatment to 
overcome the very serious problems caused by the herpes 
virus. 

[0013] Biologically active antiviral and microbial compo 
sitions have been met With marginal success When admin 
istered topically for tissue disorders. Such compositions 
have been applied as gels, creams, lotions, oils, ointments, 
pastes, tinctures, emulsions, and colloidal suspensions. Most 
of the compositions, including those that contain acyclovir, 
are oil-based to ensure that the composition has suf?cient 
viscosity and/or tackiness to remain on the surface of the 
skin. In fact, such compositions are generally absorbed into 
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clothing more than into the skin due to a relatively sloW 
epidermal penetration rate. Even When suf?cient time is 
allowed for the compositions to penetrate, they are often not 
su?iciently effective in treating the disordered tissue. 

[0014] Many efforts have been undertaken to remedy the 
inadequate results of topically administered compositions 
having antiviral and antimicrobial qualities. The therapeutic 
effects of such compositions depend upon the speci?c active 
agent and the method of application. Many compositions of 
the prior art contain ingredients that may provide symptom 
atic relief of pain and itching, but are not claimed to be 
effective against Herpes infection except the drugs based on 
acyclovir technology, Which are purported to have some 
topical ef?cacy. Additionally, most compositions intended to 
treat such disorders do not effectively treat the discomfort 
and the disease symptoms, let alone cure the disorder or put 
it into a signi?cant remission. 

[0015] Examples of conventional application methods and 
compositions are provided in WO 98/42188 and in W0 
98/ 11778 by Squires, both of Which are hereby incorporated 
by reference. In WO 98/42188 at page 9, lines 12-18 and in 
WO 98/11778 at page 5, lines 22-30, it is stated that the 
composition is applied by “spraying, dabbing, dusting, 
sWabbing, sponging, brushing, pouring, dispensing, cover 
ing or heavily coating.” The stated objective of these tech 
niques for applying the composition is to insure that the 
composition remains on the infected area. Like other con 
ventional treatment compositions, the composition has a 
viscosity and/or tackiness Which enables it to remain on the 
surface of the infected area. A portion of such compositions 
may eventually penetrate beyond the surface of the disor 
dered tissue such as the outer surface of skin or a lip; 
hoWever, the viscosity of the composition, combined With 
the application technique, prevents such compositions from 
achieving effective penetration. 

[0016] Another example of conventional application 
methods and compositions is provided in US. Pat. No. 
5,753,270 to Beauchamp et al., Which is also incorporated 
by reference. US. Pat. No. 5,732,270 discloses a composi 
tion Which includes: (a) an antiseptic and/or anesthetic 
compound Which is (i) a terpene, such as menthol or 
eucalyptol or (ii) a phenolic compound, such as thymol; (b) 
a quaternary ammonium antiseptic compound, such as ben 
Zethonium chloride; and (c) an antiseptic compound con 
taining iodine, salts thereof and/or complexes thereof dis 
solved in an organic skin penetrating solvent, such as a 
mixture of Water and acetone. The methodology is described 
in the examples provided at columns 5-7 as involving the 
liberal application of the composition to the al?icted area in 
a sequence such as 3 to 4 applications over a one minute 
period Which is then repeated every 3 minutes over a 10 
minute period. The entire procedure is then repeated after 
approximately 1/2 to 1 hour for 2 to 3 hours or until activity 
is stopped in healing is evident. The use of a cotton sWab is 
mentioned at column 6, lines 10-11 for applying the com 
position. 

[0017] Although it is mentioned in US. Pat. No. 5,753, 
270 at column 3, lines 44-49 that the formulations may be 
prepared as a gel, cream, a lotion, an ointment, or a paste, the 
preferred embodiment appears to be a solution having an 
aqueous solvent system. It is noted at column 3, lines 6-9 
that although use of Water and acetone as a solvent is 
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preferred, such a solvent is not considered essential to the 
overall synergistic action of the formulation. In any event, 
the formulation appears not to rely on either its viscosity or 
tackiness to ensure that the formation is maintained on the 
surface of the a?licted area as do most conventional com 
positions. Rather the methodology involves the very fre 
quent reapplication of the formulation to the af?icted area. 
Some of the formulation may be absorbed into the skin; 
hoWever, a signi?cant portion is likely rapidly evaporated 
due to the high content of Water and acetone. 

[0018] The active agents disclosed in US. Pat. No. 5,753, 
270 that are discussed above include at least one compound 
Which is an antiseptic and/or an anesthetic. The primary 
examples of such compoundsimenthol, eucalyptol, and 
thymoliare either obtained from natural sources, such as 
naturally occurring oils, or are derived from such oils. 
Eucalyptol is described as being an essential oil and a 
terpene ether. Thymol is derived from thyme oil or other 
oils. Menthol is obtained from peppermint oil or other oils. 
Other suitable compounds are also recited in the claims as 
including eugenol, camphor, hexetidine, or anethol. While 
the basis for inclusion of hexetidine in this grouping is not 
clear, the other chemicals are also obtained from natural 
sources or are derived therefrom. Eugenol is obtained by 
extraction of clove oil and then chemical modi?cation. 
Camphor is a ketone Which occurs naturally in the Wood of 
the camphor tree. Anethol is derived from anise or fennel 
oils. While these compounds are useful, particularly as 
antifungal agents, it is doubtful that they assist in penetrating 
the al?icted tissue and may in fact retard penetration or 
enhance the skin’s natural resistance to penetration. The 
FDA does not consider these compounds as useful in the 
treatment of herpes, rather they are used for their softening 
effects. 

[0019] In conclusion, signi?cant medical research in this 
?eld of endeavor has been focused on developing compo 
sitions used for treating affected tissues and yet composi 
tions Which provide rapid relief to these ailments are still 
needed. It Would therefore be an improvement in the art to 
provide compositions, systems and methods for treating 
tissue disorders (such as epithelial tissue disorders) that 
overcome the problems of the prior art. 

[0020] Such compositions, methods and systems of appli 
cation are taught and claimed herein. 

SUMMARY OF THE INVENTION 

[0021] The present invention relates to the treatment of 
disordered tissues. An applicator may be used to apply a 
treatment composition comprising an anti-infective active 
agent in a carrier. The method may include vigorously 
agitating the disordered tissue treatment site With the appli 
cator under conditions that enable the anti-infective active 
agent to rapidly penetrate the disordered tissue. 

[0022] The present invention relates to the treatment of 
tissue disorders such as infections, particularly herpes 
related cold sores or other herpes disordered tissue. 
Throughout this disclosure, the terms “disordered tissue” or 
“a?licted tissue” are understood to represent all tissue Which 
has been affected by disorders such as all herpes, including, 
but not restricted to, cold sores, genital herpes and shingles, 
and chicken pox, forms of Zoraster, also disorders such as 
coW pox-vaccinia virus, smallpox and anthrax, candida 
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albicans, acne, psoriasis, eczema, seborrhea, dermatitis, 
pink eye, and other predominantly viral disorders. Thus, 
various viral, microbial and fungal infections are examples 
of disordered tissues. Additionally, disordered tissue 
includes tissue Which has been infected by toxins, such as 
snake or spider venom, as results from snake and spider 
bites, e.g., venom infections from BroWn Recluse spiders 
and Black WidoW spiders. 

[0023] It has been found that the therapeutic irritation of 
disordered tissue With a preferred treatment composition and 
the optional use of an applicator, stimulates rapid immuno 
logical attack and makes the composition and therapeutic 
irritation synergistically more effective. After the therapeutic 
irritation of the disordered tissue through vigorous rubbing 
and/or pressure, the treatment composition penetrates into 
the disordered tissue to enable the anti-infective active agent 
or agents to become chemically active much more deeply 
Within the disordered tissue as compared to conventional 
application techniques. 
[0024] In addition to the anti-infective active agent or 
agents, the composition also includes a carrier such as an 
alcohol. Oil and fatty carrier substances are preferably not 
added to the composition to the extent they inhibit penetra 
tion of the treatment composition into the skin. Although 
various compositions have been applied to disordered tissue, 
the inventive methods and systems of vigorous agitation of 
the disordered tissue in connection With a preferred compo 
sition has an extraordinary therapeutic effect. Consequently, 
the inventive compositions as Well as the methods of appli 
cation With vigorous agitation of disordered tissue provide 
effective methods of treatment. 

[0025] The inventive systems utiliZe an applicator to 
deliver the treatment composition and most of the applica 
tors can also be utiliZed to vigorously agitation disordered 
tissue to convey the inventive composition into the disor 
dered tissue. The applicators alloW the patient or a health 
professional to vigorously agitate the disordered tissue With 
out cross-contamination from a dirty ?nger or the like. A 
?nger may be used, of course; hoWever, it lacks the advan 
tages of a sterile applicator, the absorbability of an applicator 
tip, and the ability to agitate or massage the skin surface in 
the same manner as an applicator tip. The applicator has the 
added advantage of directing focused pressure into the 
disordered tissue While the active compounds are expressed 
from the applicator into the disordered tissue. The combined 
effect of vigorous agitation of the disordered tissue and the 
administration of the inventive treatment compositions has 
the remarkable result of surprising therapeutic elfects. 

[0026] A preferred composition contains a tissue penetrat 
ing component, such as aqueous isopropyl alcohol, and at 
least one anti-viral agent selected from the group comprising 
nucleosides, l-docosanol (also called behenyl alcohol, a 
primary alcohol comprising a linear alkyl chain having 22 
carbon atoms), and quaternary ammonium organo-halide 
anti-infective compounds. Exemplary nucleosides include 
acyclic nucleosides, including but not limited to, acyclovir, 
valcyclovir, penciclovir, famciclovir, ganciclovir, cidofovir, 
adefovir, and tenofovir, and derivatives, analogs, or metabo 
lites thereof, or a mixture thereof. An exemplary quaternary 
ammonium organo-halide is benZalkonium chloride. 

[0027] It is therefore an object of the present invention to 
provide a method for treating disordered tissues, such as 
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disordered portions of skin and mucous membranes. It is an 
object of one embodiment of the present invention to 
provide a system for the treatment of epithelial tissue 
disorders that includes a preferred biologically anti-infective 
active composition and an applicator in connection With 
delivering the treatment composition and also preferably 
vigorously agitating the disordered tissue site. 

[0028] These and other advantages and features of the 
present invention Will become more fully apparent from the 
folloWing description and appended claims, or may be 
learned by the practice of the invention as set forth herein 
after. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] In order that the manner in Which the above-recited 
and other advantages and objects of the invention are 
obtained, a more particular description of the invention 
brie?y described above Will be rendered by reference to 
speci?c embodiments thereof Which are illustrated in the 
appended draWings. Understanding that these draWings 
depict only typical embodiments of the invention and are not 
therefore to be considered to be limiting of its scope, the 
invention Will be described and explained With additional 
speci?city and detail through the use of the accompanying 
draWings in Which: 

[0030] FIG. 1 is a vertical cross-section of the epidermis 
and the papillae of the dermis; 

[0031] FIG. 2A is an exploded perspective vieW of a 
preferred applicator that contains the treatment composition; 

[0032] FIG. 2B is a perspective vieW of the preferred 
applicator depicted in FIG. 2A as it appears assembled prior 
to use; 

[0033] FIG. 2C is a perspective vieW of the preferred 
applicator depicted in FIG. 2B after the glass reservoir is 
crushed and the treatment composition is alloWed to perme 
ate the agitation pad; 

[0034] FIG. 2D is a perspective vieW of an individual 
applying the treatment composition according to the present 
invention; 
[0035] FIG. 2E is a detail taken along the section line 5-5 
that depicts a close-up vieW of the inventive method; 

[0036] FIG. 2F shoWs a sheet of material before it is 
folded or collapsed to form an application pad; 

[0037] FIG. 3 is an elevational cross section vieW of an 
applicator that has a ?nger loop for vigorous topical irrita 
tion of the treatment site; 

[0038] FIG. 4 is an elevational side vieW of an alternative 
applicator used in the present invention; 

[0039] FIG. 5 is an elevational side vieW of an alternative 
applicator that is ?xed to a digit for vigorous topical irrita 
tion of the treatment site; 

[0040] FIG. 6 is a cross-sectional plan vieW of an alter 
native applicator that is placed over a digit and that is 
contained in a pre-Wetted state before use; 

[0041] FIG. 7 is a perspective vieW With a partial break 
aWay vieW of an alternative applicator that is used to apply 
the treatment composition to large surface areas of the body; 
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[0042] FIG. 8 is a perspective vieW of the alternative 
applicator in FIG. 7 being used to apply the treatment 
composition to sores from shingles on the chest area; 

[0043] FIG. 9 is a perspective vieW of a toWelette being 
used to apply the treatment composition to a cold sore; 

[0044] FIG. 10 is a perspective vieW of a toWelette being 
used to apply the treatment composition to a sore on male 
genitalia; and 

[0045] FIG. 11 is a perspective vieW of a toWelette being 
used to apply the treatment composition to sores from 
shingles on the chest area. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0046] The present invention relates to the treatment of 
disordered tissue With compositions that are at least one of 
antiviral, antimicrobial, antifungal, and antivenomous. The 
compositions include an active agent that exhibits antiviral, 
antimicrobial, antifungal, and/or antivenomous properties. 
As described more fully beloW, the active agent can be a 
nucleoside, docosanol, or a quaternary organo-halide com 
pound. The anti-viral agent is preferably dispersed in a 
liquid carrier Which alloWs the topical composition to be 
applied to and rapidly absorbed into the disordered tissue. 
The ef?cacy of the compositions in penetrating the disor 
dered tissue and initiating the restoration of the disordered 
tissue is enhanced by vigorously irritating the disordered 
tissue site. The disordered tissue is preferably vigorously 
agitated With an applicator. This is remarkably ef?cacious in 
causing the compositions to penetrate into disordered tissue 
and/or to stimulate the immune responses. Whether the 
anti-infective compositions are rubbed onto the disordered 
tissue or delivered With vigorous agitation of the disordered 
tissue, the results are surprisingly advantageous in the treat 
ment of epithelial tissue disorders. 

[0047] HereinbeloW is a discussion of What is meant by 
vigorous irritation of disordered tissue, folloWed by a 
detailed description of the treatment composition. The 
description of the treatment composition is folloWed by a 
detailed description of several embodiments of applicators. 
FIGS. 2A-2F depict a preferred applicator. Other embodi 
ments of applicators are shoWn in FIGS. 3-8. FIGS. 9-11 
depict toWelettes being used. FIG. 1 depicts a cross-sec 
tional vieW of skin. 

[0048] The phrase “vigorous agitation” means that the 
skin is irritated (e.g., by vigorous rubbing) in a manner that 
alloWs the inventive compositions to penetrate beloW the 
surface of the skin, preferably to a nerve ending in the case 
Where the pathogenic agent and/or toxin is located in the 
nerve region (e.g., HSV). As described in more detail 
hereinbeloW, such vigorous agitation is achieved through 
either applying an appropriate amount of pressure for an 
adequate period of time and/or appropriate rubbing for an 
adequate period of time. Vigorous agitation is preferably a 
combination of both adequate pressure and rubbing. The 
term “rubbing” includes moving the tissue back and forth 
Without necessarily brushing the applicator across the skin. 

[0049] A suggested theory for the effectiveness Which 
results from vigorously agitating the disordered tissue is set 
forth beloW. HoWever, it should be understood that the 
objective in vigorously agitating the disordered tissue 
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includes altering the tissue to better enable the treatment 
composition to physically move through the layers of the 
disordered tissue by moving the cells and ?uids in the 
disordered tissue. Also, another objective of vigorous agi 
tation is to stimulate the immune responses. 

[0050] Vigorous agitation achieved through applying 
appropriate pressure may be understood to be an amount of 
pressure such that, Where tissue overlies bone, the tissue is 
depressed to be ?rmly against the bone. Similarly, if the 
disordered portion of the tissue is adjacent to teeth or gums 
such as the skin around the mouth, then the disordered tissue 
is suf?ciently compressed due to the pressure that the 
pressure is felt on the opposing surfaces Within the mouth. 
Additionally, if disordered tissue located around a patient’s 
lip is also opposite the patient’s gums then pressure applied 
to the disordered tissue Would also be felt at the portion of 
the patient’s gums opposite the disordered tissue through the 
lip or cheek. 

[0051] Vigorous agitation achieved through rubbing 
involves repeated movement of the applicator (e.g., in either 
a frictional or non-frictional manner relative to the disor 

dered tissue). For example, the applicator may be moved in 
a steady back and forth motion on the disordered tissue or 
rotated as the treatment composition is applied or after 
delivery of the composition. As described in greater detail in 
reference to the applicator, the applicator may be con?gured 
to provide a relatively uniform abrasive action in the case of 
frictional movement. In the case of non-frictional movement 
(i.e., Where the underlying tissue is moved back and forth in 
concert With the applicator but the applicator does not brush 
or scrape across the skin surface), the applicator need not 
apply abrasive action, although suf?cient friction may be 
advantageous to ensure the skin moves in concert With the 
movement of the applicator. The oscillation rate of the back 
and forth motion depends on several factors such as the 
amount of pressure being simultaneously applied and the 
condition of the disordered tissue. So in some instances the 
oscillation rate may be only 1 stroke every feW seconds 
While in other circumstances the oscillation rate may range 
from about 1 strokes per second to about 10 strokes per 
second. More typically, hoWever, the oscillation rate is in a 
range from about 2 strokes per second to about 6 strokes per 
second and is most typically in a range from about 3 strokes 
per second to about 4 strokes per second. Note that the 
portion of the applicator used to agitate the disordered tissue 
preferably has a siZe in a range from about 50% to about 
200% the siZe of the disordered tissue treatment site. For 
example, it has been found that a contact surface that is 
about 8 mm in diameter is useful for agitating most cold sore 
treatment sites. 

[0052] The length of time that vigorous agitation of this 
type may be sustained upon a disordered tissue treatment 
site may vary according to the individual, the siZe of the 
applicator surface in relation to the siZe of the disordered 
tissue to be agitated, the amount of pressure applied as 
de?ned above and the oscillation rate of the rubbing. As the 
length of time increases in Which the applicator delivery 
surface is maintained in contact With the disordered tissue, 
the required pressure decreases for achieving the desired 
penetration of the treatment composition into the disordered 
tissue. Typically, the vigorous agitation is maintained for at 
least 1 second and is more typically maintained for a feW 
seconds. HoWever, the period of time may range from about 
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3 seconds to about 1 minute depending on the condition of 
the disordered tissue, the amount of pressure being applied 
and/ or the movement of the applicator. Vigorous agitation is 
most typically maintained for a period of time in a range 
from about 5 seconds to about 15 seconds. 

[0053] The intensity of the vigorous agitation is adjusted 
depending on the thickness of the skin. For example, the 
tissue on a lip that must be penetrated is much thinner than 
that of the skin on the arms, legs, and chest. The thickness 
is even greater for the skin on the palms of hands and feet 
and is still greater for other body parts such as backs. So it 
may be necessary to vigorously agitate the disordered tissue 
With greater intensity When treating sores on a patient’s 
chest or back caused by shingles than the vigorous agitation 
required to treat a cold sore on one’s lip. 

[0054] It is counterintuitive to vigorously agitate disor 
dered tissue such as a cold sore as the disordered tissue 
already hurts so one inherently desires to avoid even con 
tacting such sensitive disordered tissue. HoWever, patients 
are likely to be more tolerant of any pain Which may result 
from vigorous agitation When bolstered by knoWledge that 
vigorous agitation signi?cantly enhances the ability of the 
treatment compositions disclosed herein to effectively pen 
etrate and cure disordered tissue. 

[0055] Vigorous agitation need not necessarily be painful, 
although vigorous agitation may also be understood to mean 
that discomfort is felt by the patient beyond nominal dab 
bing of the disordered tissue as With other treatments that 
call for gentle application to the disordered tissue. Before a 
cold sore has erupted, and is in the prodromal stage or 
vesicular stage such that at most there is merely a vistule, it 
may not be painful to vigorously agitate the disordered 
tissue. HoWever, When vigorously agitating disordered tis 
sue Which is in an erupted stage, the agitation may be 
su?icient to cause sharp pain and bleeding. 

[0056] Obviously, hoWever, disordered tissue such as cold 
sores cannot alWays be agitated to the same extent. As 
indicated above, When a cold sore is in the prodormal stage 
it can be vigorously agitated Without signi?cant sensitivity. 
HoWever, When the cold sore has become an open sore less 
pressure may be utiliZed so as to minimiZe the potential for 
causing pain. Also, if the cold sore has coalesced then it is 
best not to vigorously agitate the treatment site as such 
action is likely to disturb the coalesced tissue, scab, etc. 
Also, When treating sensitive areas such as inside the mouth, 
mucous coated tissues, the eyes, genitalia, etc., the treatment 
composition should be applied Without vigorous agitation. 

[0057] As indicated above, the vigorous agitation can also 
be de?ned by contrasting it With nominal dabbing of the 
disordered tissue Which involves the mere application of a 
treatment composition. The same is likeWise true for other 
application techniques such as sWabbing, sponging, and 
brushing merely to ensure that a treatment composition is 
applied or delivered. Dabbing and other application tech 
niques do not involve pressing hard enough such that the 
disordered tissue is compressed against a bone, tooth, gum 
or other underlying tissue such that pressure is felt as a 
surface in the mouth opposite the disordered tissue is 
pressed against the underlying tissue. 

[0058] Despite a patient’s desire to enable disordered 
tissue to return to normal, some patients are also likely to 
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adjust the amount of pressure applied or the rate of rubbing 
in order to minimiZe pain. HoWever, as indicated above, it is 
not necessary for a patient to feel pain in order for the 
treatment composition to be delivered With vigorous agita 
tion. The objective is to move the tissue somehoW either 
through compressing the tissue through the application of an 
appropriate amount of pressure as discussed above for an 
adequate period of time, preferably While moving the under 
lying tissue With a back and forth motion, and/or by rubbing 
the applicator across the tissue in manner such that tissue is 
agitated for an adequate period of time for the treatment 
composition to penetrate such that it does not remain on the 
surface. 

[0059] The treatment composition is preferably absorbed 
into the disordered tissue to such an extent that Within 
several minutes after application the composition can no 
longer be seen. This is absorption or penetration rate is 
achieved either With or Without vigorous agitation. More 
preferably, the composition is not visibly detectable Within 
2 minutes after being applied and is most preferably not 
visibly detectable Within 1 minute after being applied. Note 
that the content of the composition has different formula 
tions; hoWever, in the preferred embodiment there is no 
signi?cant residue remaining after the composition has been 
applied and absorbed that is visibly detectable. 

[0060] As indicated above, the treatment composition 
preferably penetrates through the skin to a nerve ending or 
causes a penetration sensation at the nerve ending. The 
pathWay for this penetration is discussed in greater detail 
beloW With reference to FIG. 1. After the composition is 
delivered With simultaneous agitation, the penetration or the 
penetration sensation preferably occurs Within about one 
minute. The penetration or penetration sensation to a nerve 
ending is more preferably achieved in about 30 seconds, and 
most preferably in less than about 10 seconds. In more 
serious cases When the disordered tissue represents an 
extensive problem and/or involves a life threatening patho 
gen (e.g., smallpox or anthrax), several treatments may be 
used instead of a single, primary treatment. Note that When 
several treatments are used instead of a single, primary 
treatment, it is preferable to use a clean and sterile applicator 
for each repeated treatment. 

[0061] FIG. 1 is a vertical cross-section of the epidermis 
and the papillae of the dermis. FIG. 1 illustrates the stratum 
corneum 28 disposed upon the fatty layer or stratum lucidum 
30. The stratum lucidum is disposed over the stratum 
granulosum 32. BeloW the stratum granulosum 32 is the 
stratum spinosum 34. Typically, the stratum spinosum 34 has 
a lipid ?lm disposed around each individual cell. BeloW the 
stratum spinosum 34 is the stratum basale 38 that overlies 
vasculariZed tissue. Within the vasculariZed tissue the ner 
vous papilla of the corium 36 is located along With blood 
vessels and nerves 40. FIG. 1 shoWs the treatment compo 
sition being delivered to the stratum corneum 28 in order to 
alloW treatment composition 22 to penetrate therethrough. 
The treatment composition is shoWn being delivered from an 
impregnated agitation pad 12 accompanied by vigorously 
rubbing. 

[0062] The arroWs illustrate directions of agitation move 
ment by Way of non-limiting example. Note, hoWever, that 
FIG. 1 does not depict the application of pressure as the 
objective in FIG. 1 is to shoW the particular layers involved 
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in their natural positions and once pressure is applied the 
layers are moved from their natural positions. Although the 
inventor does not Wish to be bound to a single theory, it is 
postulated that treatment composition 22 may move through 
the stratum corneum 28 Without signi?cant rupture thereof 
due to the vigorous agitation by impregnated agitation pad 
12. Treatment composition 22 can penetrate to the nervous 
papilla of the corium 36 by the combination of vigorous 
agitation and the penetrating nature of the carrier. Preferably, 
vigorous agitation and the combination of the penetrating 
quality of the carrier are suf?cient conditions to cause the 
anti-infective active agent to penetrate the disordered tissue 
to a nerve ending such as the nervous papilla of the corium 
36. 

[0063] Note that the application of pressure further 
increases the ability of the treatment composition to pen 
etrate as the pressure may ?atten or compress the layers and 
may assist in forcing the treatment composition doWnWard. 
In any event, under the inventive conditions, penetration to 
the nerve ending is rapidly accomplished, preferably in 
several seconds. 

[0064] While the treatment composition 22 rapidly pen 
etrates to the nerve endings, it is also postulated that the 
treatment composition resides in reservoir amounts Within 
the stratum spinosum 34 and may continue to diffuse across 
the stratum basale 38 to the nerve endings over an extended 
period of time. Vigorous agitation may assist in displacing 
?uid held Within the stratum spinosum Which is then 
replaced With the treatment composition. When the stratum 
spinosum 34 is ?lled With the treatment composition then 
the treatment composition is available as a bath that con 
tinues to provide protection as it sloWly di?‘uses. On this 
basis, it is preferred to deliver a large quantity of the 
treatment composition on the disordered tissue such that the 
stratum spinosum 34 is saturated in the region of the cold 
sore or other disordered tissue for a period that enables the 
treatment composition to achieve its purpose before it dif 
fuses into the body. For example, the volume applied to a 
typical cold sore may be in range from about 0.2 ml to about 
1 ml, preferably in range from about 0.4 ml to about 0.8 ml 
and is most preferably about 0.6 ml. LoW amounts of 
volume, such as about 0.2 ml, Work for a single cold sore 
especially if the applicator does not retain a signi?cant 
portion of the volume hoWever the volume is preferably 
greater. In order for all of the volume to be delivered, half 
of the total volume in the applicator may be delivered and 
then the remainder may be delivered. Delivery of such large 
volumes is discussed beloW in reference to the applicators 
used to deliver the treatment composition. 

[0065] For lesions that cover substantially larger portions 
of a person’s body (e.g., smallpox, anthrax, chicken pox, 
shingles, etc.), it Will be desirable to apply Whatever quantity 
of the treatment composition as may be necessary to cover 
and penetrate the disordered tissue being treated. 

[0066] The treatment compositions include at least a bio 
logically active agent and a carrier. The biologically active 
agent is selected so as to be effective in treating tissue 
disorders caused by pathogens (e.g., viruses, fungi or bac 
teria) or toxins (e. g., snake or spider venom), and the carrier 
is selected to optimally enable the treatment composition to 
penetrate into the disordered tissue, including through the 
cell Walls of infected and/or infectious cells. The biologi 
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cally active agents suitable for use in the treatment compo 
sitions are set forth hereinbeloW and the carriers are 
described thereafter. Other optional components are also 
described. 

[0067] According to one embodiment, the biologically 
active agents or anti-infective agents included in the anti 
infective treatment compositions include anti-infective qua 
ternary ammonium halides and organic compounds that 
contain at least one carbon-halogen bond. These anti-infec 
tive compounds are referred to herein collectively as “orga 
nohalides”. Biologically active agents included in anti 
infective treatment compositions according to this invention 
comprise anti-viral organohalides. BenZalkonium chloride is 
a preferred organohalide. HoWever, other organohalides or 
quaternary ammonium halide compounds may be used as 
the active agents in the compositions. Other active agents 
that are organohalides may include organo-bromides and 
organo-iodides. Preferably, the organohalides have an alkyl 
group attached thereto such as a simple CDH2n+l chain, 
Where n is in a range from 1 to about 50. 

[0068] The generic chemical structure of benZalkonium 
chloride is shoWn below: 

Wherein R=C8Hl7 to Cl8H37. As shoWn, benZalkonium 
chloride includes a benZene ring and a nitrogen constituent 
(i.e., a quaternary ammonium group) near the ring. A carbon 
atom is disposed betWeen the nitrogen constituent and the 
benZene ring. TWo methyl groups and an R group of varying 
siZe extend from the nitrogen atom. Suitable benZalkonium 
chloride may be obtained from many suppliers for example, 
Spectrum of Gardena, Calif.; Stepan of North?eld, Ill.; 
Sano?t Pharmaceuticals, Inc. of NeW York, N.Y. and Mason 
Chemical of Arlington Heights, Ill. 

[0069] BenZalkonium chloride according to the present 
invention includes compounds in Which the alkyl group 
chain length is Within a Wide range. A preferred embodiment 
involves a mixture of compounds With an alkyl chain length 
distribution that is about 40% C12, about 50% C14, and about 
10% C10 (CAS Reg. No. 68424-85-1). Examples of such 
products include, but are not limited to, Maquat MC-l4l2 
50%, Mason Chemical Company, 50% activity; Maquat 
MC-l4l2-80%, Mason Chemical Company, 80% activity; 
and ETC-835, Stepan Company, 50% activity. While the 
foregoing examples satisfy the US Pharmacopoeia require 
ments for alkyl chain distribution, other alkyl chain distri 
butions are effective against the target lipid coated viruses 
and other target pathogens. These embodiments are also 
contemplated Within the scope of this invention and they are 
used in other embodiments of the same. These ranges 
include about l%-99% C12, about l%-99% C14, and about 
l%-99% C16. Each manufacturer publishes methods to 
analyZe the supplied bulk substance. Notwithstanding the 
fact that benZalkonium chloride often refers to mixtures of 
compounds of varying alkyl chain length, it should be 
understood that it is Within the scope of the invention to 
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utilize a singular benZalkonium chloride compound com 
prising only one alkyl chain of a particular length. 

[0070] These anti-infective agents, particularly benZalko 
nium chloride, are highly effective in killing pathogens (e.g., 
viruses, bacteria or fungi) or otherWise limiting the source of 
infections and other complications related to disordered 
tissue. Also, these anti-infective agents can destroy or elimi 
nate toxins caused by pathogens such as viruses, bacteria or 
fungi. Rapidly eliminating toxins and their sources results in 
prompt pain relief. Moreover, clinical evidence strongly 
suggests that benZalkonium chloride and aqueous isopropyl 
alcohol provide a synergistic e?fect (i.e., the level of the 
anti-viral activity of the mixture is signi?cantly greater than 
the sum of the individual e?fects of benZalkonium chloride 
and aqueous isopropyl alcohol). 

[0071] While the active agents broadly include organoha 
lides, most suitable organohalides are organochlorides. Ben 
Zalkonium bromide and benZalkonium iodide are examples 
of suitable organohalides in the context of this invention 
Which are not organochlorides. BenZalkonium bromide has 
the structure of benZalkonium chloride With the di?ference 
being that the chlorine is substituted With a bromine con 
stituent. Analogous considerations apply to benZalkonium 
iodide. Another example of a suitable organohalide Which is 
not an organochloride is cetyl trimethylammonium bromide. 

[0072] Examples of other organochlorides Which have 
anti-infective properties and are suitable for use as the 
anti-infective organochloride in the treatment composition 
include benZethonium chloride, methyl benZethonium chlo 
ride, cetyl pyridinium chloride, chloroxylenol, hexachlo 
rophene, triclosan, and chlorhexidine. Note that some of the 
above organochlorides are not suitable for all purposes. For 
example, benZethonium chloride should not be used in a 
manner Which Would enable it to be ingested in a toxic 
quantity. Similarly, the concentration of benZalkonium chlo 
ride must not be excessively high. 

[0073] Additional examples of other organochlorides 
Which may be suitable, more particularly quaternary ammo 
nium chlorides having an alkyl With 6-18 carbons, include: 
alkylbenZyldimethylammonium chloride, alkyldimethyl/ 
ethylbenZyl-ammonium chloride, n-alkyldimethylbenZy 
lammonium chloride, diisobutylphenoxy-ethoxyethyldim 
ethylbenZylammonium chloride, n-(Cl2Cl4C16) alkyl 
dimethylbenZyl-ammonium chloride, didecyldimethylam 
monium chloride, dioctyldimethylammonium chloride, 
dialkyldimethylammonium chloride, dialkylmethylbenZy 
lammonium chloride, octyldecyldimethylammonium chlo 
ride, lauryldimethylbenZylammonium chloride, o-benZyl-p 
chlorophenol, dideryldimethylammonium chloride, 
dioctyldimethyl-ammonium chloride, alkyl (Cl4Cl2Cl6) 
dimethylbenZylammonium chloride. In addition to these 
organochlorides, other knoWn antimicrobial agents may also 
be used as the active agent or in combination With the active 
agents provided above, for example, chemicals Which are 
knoWn to act as antiviral, antibacterial or antifungal agents, 
such as the antifungal agents disclosed by Chodosh in US. 
Pat. No. 5,661,170 and US. Pat. No. 5,827,870, Which are 
hereby incorporated by reference. Additional examples of 
e?fective organochloride that are comprised in additional 
embodiments of the present invention include dual quater 
nary ammonium compounds. These embodiments comprise 
at least tWo quaternary ammonium compounds. 
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[0074] It is also possible that a chemical such as acyclovir 
may be e?fective as an anti-infective agent When delivered 
With the carriers as disclosed herein combined With vigorous 
agitation. So in contrast to the conventional understanding 
that acyclovir is marginally e?fective When topically applied, 
it may be useful as an anti-infective agent When used as 
taught herein. Note, hoWever, that acyclovir is not an orga 
nohalide and so may not be as easily absorbed into the skin 
or penetrate as readily. HoWever, to the extent that acyclovir 
or related substances and analogs such as denavir, or any 
other suitable nucleoside, can be delivered in the inventive 
compositions or in accordance With inventive methodolo 
gies and systems, it is also Within the scope of the present 
invention. 

[0075] One of such embodiments comprises a mixture of 
n-alkyl dimethyl benZyl ammonium chloride and n-dialkyl 
methyl benZyl ammonium chloride. One example of such 
embodiments is distributed by Stepan as BTC® 776 With a 
chain length distribution for the n-alkyl of about 60% C14, 
about 30% C16, about 5% C12, and about 5% C18 (CAS Reg. 
No. 683991-10-5), and a chain length distribution for the 
n-dialkyl of about 60% C14, about 30% C16, about 5% C12, 
and about 5% C18 (CAS Reg. No. 68391-05-9). 

[0076] Another of such embodiments comprises a mixture 
of n-alkyl dimethyl benZyl ammonium chloride (I) and 
n-alkyl dimethyl ethylbenZyl ammonium chloride (II). One 
example of such embodiments is distributed by Stepan as 
BTC 2125® M series With a chain length distribution for the 
n-alkyl in entity (I) of about 60% C14, about 30% C16, about 
5% C12, and about 5% C18 (CAS Reg. No. 683991-10-5), 
and a chain length distribution in entity (II) of about 68% 
C12, and about 32% C14 (CAS Reg. No. 68956-79-6). 

[0077] Embodiments of the present invention are e?fective 
for treating disorders of human tissue that are caused by 
germs such as lipid coated viruses and skin pathogens. 
Reference to the US. Pharmacopoeia (U SP) is made herein 
to describe constituents of embodiments of the present 
invention. Persons skilled in the art Will recogniZe that other 
grades of constituents are possible, provided that they are 
validated against the USP quality standards Where such 
validation is to be performed for their use in the treatment of 
human beings. 

[0078] A preferred method of preparation involves taking 
70% isopropyl rubbing alcohol USP (70% isopropanol, v/v, 
speci?c gravity 0.877 at 200 C., see 24 USP, p. 927) and then 
admixing the benZalkonium chloride, NF. Isopropyl alcohol 
USP (IPA) is available from any number of US sources 
including, but not limited to, Union Carbide, Aldrich Chemi 
cal, Texaco, and Shell. Puri?ed Water USP is available from 
a variety of laboratory supply houses, such as Aldrich 
Chemical, Fisher Scienti?c, and VWR Scienti?c. Puri?ed 
Water USP can also be obtained by means of a commercially 
available Water puri?cation system designed to meet the 
requirements of puri?ed Water USP. 

[0079] As an example, the preparation of What is herein 
termed 70% IPA is described beloW. This concentration is 
given by volume, and it is understood to be interpreted as 
folloWs. About 70 ml of isopropyl alcohol USP, speci?c 
gravity 0.785, are mixed With about 30 ml of puri?ed Water 
USP, resulting in about 84.95 g, or 96.86 ml, of a product 
that has a speci?c gravity in the range from about 0.872 to 
about 0.883 at 200 C., With a target speci?c gravity of about 
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0.877 at 200 C. The corresponding concentration range by 
volume is from about 68% to about 72%, With a target of 
70% by volume in accordance With the requirements at 24 
USP, p. 927. 

[0080] Testing the ratio in the admixture is done prefer 
ably according to the methods found at 24 USP p. 927. 
Those of ordinary skill in the art Will recogniZe that other 
tests are possible, such as gas-liquid chromatography, pro 
vided proper validation is performed When the intended use 
is as a drug for human beings Where such validation is 
required. 
[0081] The preparation of a benZalkonium chloride solu 
tion With a concentration of about 0.13% is preferably made 
by adding to isopropyl alcohol that is about 70% by volume 
an amount of benZalkonium chloride according to this 
product’s activity, so that a solution of about 0.13% by 
Weight of benZalkonium chloride is obtained. As indicated 
above, benZalkonium chloride is available from several 
primary manufacturers, such as Stepan Company, Mason 
Chemical Company, LonZa, and Huntington Labs., or from 
several distributors and suppliers, such as Aldrich Chemical, 
Van Waters & Rogers, and Fisher Scienti?c. The bulk 
ingredients are typically sold as about 50% active or 80% 
active. 

[0082] Embodiments of the present invention include 
preparations With organohalide concentrations in the range 
from about 0.001% to about 2% by Weight of the treatment 
composition. These concentration values also refer to prepa 
rations that include benZalkonium chloride and Where the 
active ingredient is not benZalkonium chloride, but one of 
the other substances herein disclosed as active ingredients 
and equivalents thereof. Furthermore, these concentration 
values also refer to the combined amounts of active ingre 
dients When more than one active ingredient is present in 
other embodiments according to this invention, such as 
When the composition comprises dual quaternary ammo 
nium compounds. 
[0083] The amount ofbenZalkonium chloride by Weight to 
be dissolved in 70% v/v isopropyl alcohol is calculated by 
multiplying the Weight of 70% v/v isopropyl alcohol that is 
used by the Weight concentration of benZalkonium chloride 
referred to one (this is, for example, 0.0013 in the case of a 
0.13% by Weight benZalkonium chloride solution), and 
further multiplied by the benZalkonium chloride activity 
referred to one (this is, for example, 0.5 for a benZalkonium 
chloride activity of 50%). By Way, of example, the amount 
of benZalkonium chloride (activity of 50%) by Weight that 
must be added to 84.95 g of isopropyl alcohol (70% v/v in 
Water) to yield a solution that contains 0.13% by Weight 
benZalkonium chloride is calculated by multiplying together 
84.95 g and 0.0013 and dividing the result by 0.5, Which 
yields 0.22087 g benZalkonium chloride (50% activity) (i.e., 
84.95 g><0.0013+0.5=0.22087 g). The constituents are mixed 
Well until the mixture is uniform. 

[0084] A plurality of qualitative and quantitative analytic 
methods is knoWn for the analysis of the resulting benZa 
lkonium chloride solution. Reference to 24 USP, pp. 2419 
20 is usually made in the context of drugs for human beings. 
Those of ordinary skill in the art Will recogniZe that other 
methods are possible, such as those indicated by the manu 
facturers referred to above, nuclear magnetic resonance 
(NMR), and high performance liquid chromatography 
(HPLC). 
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[0085] When the anti-infective agent is benZalkonium 
chloride or other aromatic quaternary ammonium halide 
compound, the concentration Within a topical composition is 
preferably in a range from about 0.01% and to about 0.5% 
by volume of the treatment composition, more preferably in 
a range from about 0.05% to about 0.3% by volume of the 
treatment composition, and even more preferably in a range 
from about 0.1% to about 0.2% by volume of the treatment 
composition. To avoid toxicity, the concentration is less than 
0.26% and is more preferably about 0.13% by volume of the 
treatment composition. Depending on the particular orga 
nohalide or quaternary ammonium chloride that is used as 
the active agent, the concentration may vary. For example, 
the concentration may range from about 0.001% to about 2% 
by volume of the treatment composition. 

[0086] For the specialiZed treatment of the eyes, an eye 
Wash composition having the active agent is made into a 
composition With an active agent concentration in the vol 
ume range from about 0.001% to about 0.05%. Preferably, 
the active agent concentration for an eyeWash composition 
is in-the range from about 0.005% to about 0.03%. Higher 
concentrations may be administered by a medical profes 
sional. The specialiZed treatment of the eyes may also 
require several treatments instead of a single, primary treat 
ment. Where eye drops are used, according to the inventive 
method, the composition is deposited onto the eye and the 
patient closes the eye after the eye has been contacted With 
the composition, and the patient may opt to rub the eyeball 
through the eyelid to assist in the delivery of the treatment 
composition and the penetration into the eye tissue. If the 
disordered tissue is in a comer of the eye, it may even be 
vigorously agitated. A subsequent treatment and a series of 
subsequent treatments may also be carried out on the eyes. 

[0087] As discussed above, While nucleosides are gener 
ally only elfective When taken internally, While generally 
ineffective When applied topically, it is Within the scope of 
the invention to administer a nucleoside in a carrier com 
prising a tissue penetrating component, preferably With 
vigorous agitation. Anucleoside resembles one of the nucle 
otides (e.g., adenosine, guanosine, cytidine and thymidine) 
and is incorporated into the viral DNA instead of the correct 
nucleotide. This results in a virus having faulty DNA Which 
impairs, disrupts or limits the ability of the virus to repro 
duce. 

[0088] In one embodiment, the nucleoside is an acyclic 
nucleoside or analog thereof. Acyclic nucleosides have been 
Widely studied for their anti-viral properties. Acyclic nucleo 
side analogs include, but are not limited to, acyclovir, 
valcyclovir (sold under the trademark Valtrex®), penciclovir 
(sold under the trademark Denavir®), famciclovir (sold 
under the trademark Famvir®, erroneously spelled 
“femiver” in parent US. application Ser. No. 09/401,076, 
?led Sep. 22, 1999, now US. Pat. No. 6,211,243), ganci 
clovir (sold under the trademark Cytovene®), cidofovir 
(sold under the trademark \/“1stide®); adefovir (sold under 
the trademark Hepsera®), and tenofovir (sold under the 
trademark Viread®). While only some of these nucleosides 
Will be discussed in detail, it Will be appreciated that these, 
as Well as other nucleosides listed beloW, can be effective in 
a topical composition. 

[0089] In one embodiment, the composition includes acy 
clovir, either alone or in combination With any other anti 
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[0128] [3R-(30t,4[3,50t)]-1-[Tetrahydro-4-hydroXy-5 - 
[(triphenylmethoxy)methyl]-3 -furanyl]-2,4(1H,3H)-pyri 
midinedione; and 

[0129] [3R-(30t,4[3,50t)]-1-Tetrahydro-4-hydroXy-5 -(hy 
droXymethyl)-3-furanyl]2,4(1H,3H)pyrimidinedione. 

Methods for producing pharmaceutically acceptable formu 
lations of the above acyclovir derivatives are taught in 
Us. Pat. No. 5,272,152, herein incorporated by reference. 

[0130] In one embodiment, the active agent is an amino 
acid ester of acyclovir. Amino acid esters of acyclovir 
include glycine, alanine, valine esters. For example, the 
valine ester of acyclovir, also referred to as valcyclovir (also 
called valacyclovir), has been shoWn in U.S. Pat. No. 
4,957,924, herein incorporated by reference, to have 
improved bioavailability in oral administration. Valcyclovir 
can be converted to acyclovir and are thus analogs of each 
other. Further, acyclovir is a metabolite of valcyclovir. The 
chemical formula of valcyclovir is 2-(2-amino-1,6-dihydro 
6-oxo-(H(purin-9-yl)methyxy)ethyl L-valinate, Which has 
the structure: 

Where R1 represents a group of formula 4CH[CH3]2 and 
pharmaceutically acceptable salts thereof. Suitable valcy 
clovir derivatives include: 

[0131] 2-[(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-yl 
)methoxy]ethyl N-[(benZyloXy) carbonyl] L-valinate; 

[0132] 2-[(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-yl 
)methoxy] ethyl L-valinate; 

[0133] 2-(2-Amino-1,6-dihydro-6-oXo-9H(purin-9-yl 
)methoxy)ethyl L-valinate hydrochloride monohydrate; 

[0134] 2-[(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-yl 
)methoxy]ethyl N-[(benZyloXy)carbonyl] L-valinate; and 

[0135] 2-[(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-yl 
)methoxy]ethyl L-valinate hydrochloride monohydrate. 

Methods for producing pharmaceutically acceptable formu 
lations of valcyclovir or a suitable salt thereof is described 
in further detail in Us. Pat. No. 4,957,924, herein incor 
porated by reference. 

[0136] In another embodiment, the active agent is penci 
clovir, Which is another derivative of acyclovir Which can be 
useful for its anti-viral properties. The chemical formula of 
penciclovir is 9-[4-HydroXy-3-(hydroxymethyl)butyl]gua 
nine, Which has the chemical structure: 
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X 

(CH2)3 

or a salt, phosphate ester or acyl derivative thereof, Where X 
represents chlorine, straight or branched chain C1_6 alkoxy, 
preferably methoxy, phenoxy, phenyl Cl_6 alkoxy, iNH2, 
‘OH or iSH With the proviso that When X is 40H, the 
compound of penciclovir is in a purity state of greater than 
50% by Weight of pure compound. Suitable derivatives of 
penciclovir include: 

[0137] 2-Amino-1,9-dihydro-9-[4-hydroxy-3-(hydroxym 
ethyl)but-1-yl]-6H-purine; 

[0138] 5-(2-HydroXyethyl)-2,2-dimethyl-1,3-dioxan; 
[0139] 5-(2-Bromoethyl)-2,2-dimethyl-1,3-dioxan; 
[0140] 2-Amino-6-chloro-9-[2-(2,2-dimethyl-1,3 -dioxan 

5 -yl)ethyl]-purine; 

[0141] 
[0142] 
[0143] 
[0144] 
[0145] 
[0146] 
[0147] 9-(4-AcetoXy-3 -acetoXymethylbut-1-yl)-2-amino 

6-chloropurine; 

9-(4-HydroXy-3 -hydroXymethylbut-1 -yl)guanine; 
Ethyl 4-benZyloXy-2-ethoxycarbonylbutanoate; 
4 -BenZyloxy-2 -hydroXymethylbutan-1 -ol; 

2-Acetoxymethyl-4-benZyloXybut-1-yl acetate; 

2-AcetoXymethyl-4-hydroXybut-1-yl acetate; 

2-AcetoXymethyl-4-bromobut-1-yl acetate; 

[0148] 7-(4-AcetoXy-3 -acetoXymethylbut-1-yl)-2-amino 
6-chloropurine; 

[0149] 9-(4-HydroXy-3 -hydroxymethylbut-1-yl)guanine, 
sodium salt; 

[0150] 9-(4-HydroXy-3 -hydroxymethylbut-1-yl)guanine, 
potassium salt; 

[0151] 2-Amino-6-chloro-9-(4-hydroxy-3 -hydroxymeth 
ylbut-1-yl)purine hydrochloride; 

[0152] 2-Amino-9-(4-hydroXy-3-hydroxymethylbut-1 
yl)-6-methoxypurine; 

[0153] 2-Amino-6-ethoXy-9-(4 -hydroxy-3 -hydroxymeth 
ylbut-1-yl)purine; 

[0154] 2-Amino-6-benZyloXy-9-(4 -hydroxy-3 -hydroxym 
ethylbut-1 -yl) purine; 

[0155] 2-Amino-9-(4-hydroXy-3-hydroxymethylbut-1 
yl)-6-thiopurine; 

[0156] 2-Amino-6-aZido-9-[2-(2,2-dimethyl-1,3 -dioxan 
5 -yl)ethyl]-purine; 

[0157] 2,6-Diamino-9-[2-(2,2-dimethyl-1,3 -dioXan-5 -yl 
)ethyl ]purine; 

[0158] 2,6-Diamino-9-(4 -hydroXy-3-hydroXymethylbut 
1 -yl)purine; 












































