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(57) ABSTRACT 

A substantially anhydrous, spreadable warming lubricant 
composition comprising a mixture of glycerin, a polyhydric 
alcohol, and a non-ionic Surfactant, the Viscosity of the 
composition being less than that of glycerin but greater than 
that of the polyhydric alcohol, thereby promoting formation 
of a useful thin layer on a surface with which the compo 
sition is brought into contact, the Surfactant improving 
wetting and spreadability of the composition on skin and 
latex, such that the composition can be applied to skin or a 
condom and provide an optimal warming effect upon contact 
with ambient moisture during use and Such that the com 
position can be added to a condom package and, over the 
course of about a week, spread and coat nearly the entire 
internal and external Surfaces of the condom. 
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SPREADABLE WARMING LUBRICANT 

FIELD OF THE INVENTION 

0001. The present invention relates to personal lubri 
cants, which are highly spreadable on latex rubber and 
human skin and which provide a lubricious warming effect 
upon contact with moisture. 

BACKGROUND OF THE INVENTION 

0002 Lubricants have been employed for a number of 
applications, including lubrication of latex condoms and 
lubrication of skin. More recently, lubricants have been 
designed to take advantage of the heat that is generated when 
glycerin or propylene glycol is dissolved in water. Unfor 
tunately, glycerin and propylene glycol do not spread readily 
on skin and other surfaces and irritate skin after prolonged 
use, since glycerin extracts water from the skin Surface. The 
spreadability of such lubricants is further compromised by 
the addition of one or more insulating agents, such as honey, 
isopropyl myristate and/or isopropyl palmitate, which 
reportedly help to retain the heat of the lubricant (see, e.g., 
U.S. Pat. App. Pub. Nos. 2004/0138074, 2003/0232090, 
2003/0211161 and 2003/0207772, and Int’l App. Pub. Nos. 
WO 03/092652, WO 03/092651 and WO 09/092650, dis 
cussed below). 
0003 U.S. Pat. No. 4,851,434 (the 434 patent) to Deck 
ner discloses a non-greasy, non-irritating moisturizer, and 
compositions containing as the major moisturizing compo 
nent the di-, tri- or polyglycol amide or glucamine reaction 
product with an a-hydroxy-substituted fatty acid, with the 
formula containing hydrogen or a lower alkyl, preservatives, 
thickeners, skin-Soothing agents, such as allantoin and/or 
dl-panthenol, and water. The non-irritating moisturizer dis 
closed in the 434 patent does not produce a warming effect 
when it contacts body-generated moisture and does not 
spread spontaneously on latex and human skin. 
0004 U.S. Pat. No. 4,952,560 to Kigasawa et al. dis 
closes an ointment base containing a water-soluble protein 
consisting of gelatin, casein and soybean protein and a 
monohydric alcohol with a carbon number of 2 to 4 and/or 
an oleginous Substance and additionally containing a wetting 
agent selected from the group consisting of an alkylene 
glycol containing 2 to 6 carbon atoms, polyethylene glycol 
having an average molecular weight of about 200 to 800, 
glycerin, trimethylolpropane and Sorbitol, in a range of 1 to 
35 weight % based on the weight of the whole ointment. 
While the ointment base improves percutaneous absorption 
of drugs, it is too thick to function as a lubricant. 
0005 U.S. Pat. No. 5,441,723 to Simmons discloses a 
non-toxic hypocompatible biodegradable germicide. The 
non-toxic hypocompatible biodegradable germicide is effec 
tive against a wide range of pathogenic organisms and 
comprises 65-75 wt % of a monohydric alcohol selected 
from the group consisting ofisopropyl, methyl, ethyl, n-pro 
pyl. n-butyl, tert-butyl, allyl, or mixtures thereof, and from 
about 4% to about 16% by weight of at least one polyhydric 
alcohol selected from the group consisting of propylene 
glycol, 1.3 propanediol, 1.2 butanediol, PEG 400, glycerol 
or 1.4 butanediol, or mixtures thereof in proportion by 
weight. The monohydric alcohol in the germicide provides 
the primary disinfecting or killing effect on the pathogenic 
organisms, while the polyhydric alcohol reduces the Surface 
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glaze formed by the monohydric alcohol and the surface 
tension formed by water or water-based body fluids, thereby 
enabling the disinfectant/antiseptic to kill pathogenic organ 
isms and act equally effectively on a patient or inanimate 
surface without deleterious effects. The monohydric alcohol 
also lowers the flash point of the composition, soothes the 
skin, and slows the rate of evaporation. In this regard, the 
germicide is not a lubricant and does not include a warming 
constituent. The polyhydric alcohol, by reducing the rate of 
evaporation of the monohydric alcohol, essentially cools the 
Surface by evaporative cooling. 

0006 U.S. Pat. No. 5,512,289 to Tsenget al. discloses a 
spermicidal anti-viral lubricant composition containing a 
water-soluble polymeric gel matrix comprising a hydroxy 
alkyl cellulose with 2 to 6 carbon atoms; an alkylphenoxy 
polyethoxyethanol spermicide; and a solubilizing moiety 
comprising a polyethoxylated non-ionic compound. Such as 
polyethoxylated castor oil. The use of an alkylphenoxypoly 
ethoxyethanol spermicide prevents collapse of the hydroxy 
alkyl cellulose gel. The addition of a solubilizer substantially 
prevents the collapse of the gel matrix and permits the gel 
matrix to maintain its properties in the composition. The 
spermicidal composition can be dispersed by use of a 
pharmaceutically acceptable vehicle, Such as water, alco 
hols, e.g., ethanol, glycerin, propylene glycol, and mixtures 
thereof. A typical formulation of the spermicidal lubricant 
can include water 75.50 wt %, glycerin 17.00 wt %, 
hydroxyethyl cellulose 1.00 wt %, polyvinyl pyrrolidone 
0.90 wt %, carboxymethyl cellulose 1.00 wt %, Nonox 
ynol-9 spermicide 2.00 wt %, polyethoxylated castor oil 
2.00 wt %, methylparaben 0.20 wt %, sorbic acid 0.05 wt %, 
and citric acid 0.35 wt %. Since glycerin and glycol are 
already dissolved in water, the lubricant does not provide a 
warming effect. 

0007 U.S. Pat. No. 5,514,698 to Ahmad et al. discloses 
an antifungal vaginal cream composition. The composition 
has stable viscosity at human body temperature and com 
prises about 0.4 to 10.0% of an imidazole antifungal agent 
(of miconazole, econazole, terconazole, Saperconazole, itra 
conazole, ketoconazole, and clotrimazole), about 1.0% to 
5.0% of a fatty acid ester (isopropyl stearate, isopropyl 
myristate, isopropyl palmitate, and isopropyl laurate), about 
1.0% to 25.0% of aliphatic alcohols (cetyl alcohol, stearyl 
alcohol and propylene glycol), about 2.0% to 5.0% of a 
surfactant (polysorbate 60 or polysorbate 80), about 0.02% 
to 0.20% of an antioxidant (butylated hydroxyanisole), a 
sufficient amount of inorganic base (NaOH or KOH) to 
adjust the pH range to a value of about 3.0 to 7.0, and water. 
This vaginal cream is not a lubricant and is expected to 
maintain its viscosity for prolonged time periods at body 
temperature. Even though propylene glycol is used in the 
composition, it is already mixed with water and, therefore, 
no warming effect takes place when the cream contacts 
body-generated moisture. 

0008 U.S. Pat. No. 5,649,825 to Ratkus discloses a 
dental root canal bacterialcidal lubricant, which allows the 
cleaning wires or files to move more freely when removing 
a nerve from a tooth. The composition reduces packing of 
tissue and dentin debris within the nerve cavity. This for 
mulation is also resistive to decomposition during cold 
weather shipping, and includes cetyl alcohol, Stearyl alco 
hol, Sodium lauryl Sulfate, Stearic acid, propylene glycol, 
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methyl paraben, propyl paraben, and butyl paraben in a 
purified water solution. The lubricant does not provide a 
warming effect. 

0009 U.S. Pat. No. 5,885,591 to Ahmad et al. discloses 
highly lubricious personal lubricant compositions contain 
ing one or more polyhydric alcohols, one or more water 
soluble polymers derived from cellulose, water, and, option 
ally, preservatives and alkali metal or alkaline earth metal 
bases. These compositions can provide a vehicle for deliv 
ering medicaments for contraception and for the treatment 
and prevention of disease. The personal lubricant composi 
tion contains about 30% glycerin, about 5% propylene 
glycol, about 10% sorbitol, about 0.4% preservative, about 
0.4% hydroxyethylcellulose, about 0.01% sodium hydrox 
ide, and about 50% water. The composition has a lubricity 
of 33 to about 466. The personal lubricant composition 
attaches to mucous membranes and is not readily washed 
off. Since the composition already contains water, no heating 
or warming reaction occurs when the lubricant is applied to 
the body and the glycerin comes in contact with body 
generated moisture. 

0010 U.S. Pat. No. 6,139,848 to Ahmad et al. discloses 
stable personal lubricant compositions containing at least 
one water-soluble polyhydric alcohol, a water-soluble poly 
mer derived from cellulose, tocopherol or a tocopherol 
derivative, a nonionic water-soluble or dispersible emulsi 
fier, and water. The lubricious, oily tocopherol or tocopherol 
derivative is present as an emulsion in the personal lubricant. 
The emulsifier preferably is a polyalkylene emulsifier cho 
Sen from the group consisting of polyoxyethylene (20) 
Sorbitan monostearate, commonly known as Tween 60 or 
Polysorbate 60, and polyethylene glycol ether of isocetyl 
alcohol (commonly known as Isoceteth 20 or Arlasolve 200, 
which is available from ICI Americas, Inc., New Castle, 
Del.). The water-soluble polyhydric alcohol serves to 
increase the lubriciousness of the compositions. The water 
soluble cellulose-derived polymer serves to impart the 
desired slipperiness and Viscosity to the composition. Water 
is desired in sufficient quantity to be delivered as moisture 
to the mucous membranes and to provide consistency and 
Viscosity to the composition. The nonionic Surfactants emul 
sify tocopherol, tocopherol acetate or other tocopherol 
derivatives into a microemulsion in which the internal or oil 
phase is reduced to very small globules measuring 2 or less 
than 2 microns in size. Due to their immensely small size, 
the emulsion globules do not coalesce and serve to assist in 
maintaining the homogeneity of the emulsions and to pre 
serve physical stability of the compositions. Since the poly 
hydric alcohol (glycerin) is already combined with water, no 
heating or warming reaction occurs when the lubricant is 
applied to the body. 

0011 U.S. Patent Application Publication No. 2001/ 
0039380 to Larson et al. discloses in vivo biocompatible 
acoustic coupling media comprising polyethylene oxide 
(PEO), at least one of polyalkylene glycols and polyhydric 
alcohols, and the balance water. Since water is already added 
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to polypropylene alcohol, the exothermic reaction of mixing 
has already occurred, and no additional warming occurs 
when the lubricant is used. 

0012 U.S. Patent Application Publication No. 2003/ 
0207772 and International Patent Application Publication 
No. WO 03/092651 to Ahmad et al. (see also U.S. Pat. App. 
Pub. No. 2003/0211161 and Int’l Pat. App. Pub. No. WO 
03/092652) disclose warming and nonirritating lubricating 
compositions containing polyhydric alcohols and an insu 
lating agent. The polyhydric alcohol comprises glycerin, 
alkylene glycol, or a mixture thereof. The alkylene glycol is 
selected from the group consisting of propylene glycol, 
butylene glycol and hexalene glycol, whereas the polyeth 
ylene glycol is selected from the group consisting of poly 
ethylene glycol 300 and polyethylene glycol 400. The insu 
lating agent is selected from the group consisting of honey, 
isopropyl myristate and isopropyl palmitate. A warming 
action is created by the heat released during dissolution of 
the polyhydric alcohol in water, and the insulating agent 
retains the heat. The insulating agent is an essential part of 
the composition of the lubricant, and reduces the spreading 
capability of the warming lubricant. 

0013 U.S. Patent Application Publication No. 2003/ 
0232090 and International Patent Application Publication 
No. WO 03/092650 to Ahmad et al. disclose warming and 
nonirritating lubricating compositions. Also disclosed are 
Substantially anhydrous, warming, non-toxic and nonirritat 
ing lubricating compositions containing polyhydric alco 
hols, a gelling agent and, alternatively, a pH-adjusting agent 
for treating fungal and bacterial infections. The polyhydric 
alcohol comprises glycerin, alkylene glycol, polyethylene 
glycol, or a mixture thereof. The alkylene glycol is selected 
from the group consisting of propylene glycol, butylene 
glycol and hexalene glycol, whereas the polyethylene glycol 
is selected from the group consisting of polyethylene glycol 
300 and polyethylene glycol 400. The insulating agent is 
selected from the group consisting of honey, isopropyl 
myristate and isopropyl palmitate. The use of insulating 
agents reduces the spreading capability of the warming 
lubricant. 

0014 U.S. Patent Application Publication No. 2004/ 
0037911 to Letoumeau et al. discloses a genital lubricating 
composition. The composition comprises (i) fatty acids 
and/or homeopathic dilutions of plant extracts and (ii) a 
physiologically acceptable carrier. According to a preferred 
embodiment, the genital lubricant composition comprises 
about 0.05% to about 0.5% hemp seed oil and a physiologi 
cally acceptable carrier so that it forms a lotion, a cream or 
a gel. The composition is particularly useful for use as a 
vaginal moisturizer, or as a personal lubricant for use prior 
or during sexual intercourse. The fatty acids can be hemp oil, 
linoleic (CI8:2) acid or linolenic (C18:3) acid. The plant 
extracts include extracts from Caladium Seguinum, Sepia 
officianalis, Lycopodium clavatum, and Onosmodium virgi– 
nanium. The exact composition of the carrier is not dis 
closed. This lubricant does not have any polyhydric alcohol 
and does not produce a warming sensation. 
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0015 U.S. Patent Application Publication No. 2004/ 
0086575 to Smith discloses anti-viral compositions. The 
anti-viral compositions contain at least one Zinc compound, 
at least one phenolic antioxidant (and optionally other 
ingredients), and a pharmaceutical carrier. The Zinc com 
pound is selected from the group consisting of Zinc, Zinc 
chloride, Zinc acetate, Zinc citrate, Zinc Sudoxicam, Zinc 
Sulfate, Zinc nitrate, Zinc carbonate, Zinc tartrate, Zinc mali 
ate, Zinc lactate, Zinc aminoacetate, Zinc aspartate, Zinc 
glutamate, Zinc propionate, Zinc oleate, Zinc benzoate, Zinc 
gluconate, Zinc butyrate, Zinc formate, Zinc glycerate, Zinc 
glycolate, Zinc oxide, Zinc ethylenediamine tetraacetate, Zinc 
pentosan polysulfate, Zinc oxyacetate, and hydrates. The 
phenolic antioxidant comprises at least one compound rep 
resented by the formula: 

ZHO) 

i-IC(CH3)4), S 
Ry 

0016 wherein each R is independently an aliphatic 
hydrocarbon residue, with or without oxygen, comprising 1 
to about 12 carbon atoms, X is from 1 to 3, y is from 0 to 3. 
Z is from 1 to 3, and X+y+Z is 6 or less. The pharmaceutical 
carrier comprises at least one of water, alcohol, fatty acids, 
fatty acid esters, and waxes. The composition does not 
function as a lubricant. 

0017 U.S. Patent Application Publication No. 2004/ 
0.138074 to Ahmad et al. discloses substantially anhydrous, 
warming, non-toxic and nonirritating lubricating composi 
tions containing polyols and preferably an insulating agent. 
The Substantially anhydrous lubricant composition com 
prises a polyol, which increases in temperature by at least 
about 5° C. upon exposure to moisture and which has a 
maximum Energy Release Index of at least about 11 mJ/mg. 
The polyhydric alcohol is selected from glycerin, alkylene 
glycol, polyethylene glycol, polypropylene glycol, PEGy 
lated compounds, block copolymers comprising polyalky 
lene glycol, and their mixtures. The use of insulating agents, 
Such as honey, isopropyl myristate and isopropyl palmitate, 
reduces the spreading capability of the warming lubricant. 
0018 European patent document EP 0636374 to Tseng 
discloses a spermicidal anti-viral lubricating composition 
containing an antiviral alkylphenoxypolyethoxyethanol 
spermicide, a water-soluble polymeric gel matrix, and a 
solubilizer, which permits the spermicide to be compatible 
with the gel matrix. Preferably, a polyethoxylated com 
pound. Such as polyethoxylated castor oil, is used. There is 
no warming agent present in the lubricant, since the water 
soluble polymer functions as the lubricating agent. 
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0019 Japanese patent document JP 22922 12 to Hans Eke 
Rennaruto Bidesutoreemu discloses a sterilizable gel. This 
sterilizing gel comprises a carboxypolymethylene polymer 
(carboma) and 1-90% polyhydric alcohol for stabilization 
(e.g., ethylene glycol). The carboma can be sterilized by 
assistance of the polyhydric alcohol and avoids deterioration 
of the gel when the gel is sterilized by Y-radiation derived 
from cobalt 60. This is not a warming gel and polyhydric 
alcohol is only used to prevent discoloration during Y-radia 
tion. 

0020 Japanese patent document JP 2003183115 to Saijo 
discloses a poikilothermal lubricant. The lubricant may 
contain ingredients that cause cooling or warming. The 
warming or cooling ingredient is a dispersant that is not 
water-soluble and is protected by a polymeric coating. It is 
unclear what is the nature of the warming agent and what is 
the mechanism of the warming action. 
0021 International Patent Application Publication No. 
WO 93/18740 to Dunbar discloses a shaving gel. The 
water-based, non-foaming, shaving gel comprises from 0.05 
to 4.0% of a carboxypolymethylene, from 2.00 to 52.0% of 
a polyhydric alcohol, and, optionally, a silicone derivative, 
an antipruritic agent, preservative agents, a chelating agent, 
a neutralizing agent, a solubilizing agent, a UV light 
absorbing agent, or a perfume. The preferred polyhydric 
alcohol is glycerin. The gel is applied directly to dry skin and 
hair prior to shaving with a razorblade and provides a close, 
comfortable and well-lubricated shave. The shaving gel does 
not provide a warming effect. 
0022 Notwithstanding the advances in the field of lubri 
cants and more particularly in the field of warming lubri 
cants and related articles, there remains a need in the art for 
a warming lubricant that provides effective elastohydrody 
namic lubrication as evidenced by improved spreadability 
on skin, condoms and other surfaces with which it is brought 
in contact. 

SUMMARY OF THE INVENTION 

0023 The present invention provides a spreadable warm 
ing lubricant that exhibits excellent spreadability and low 
Surface tension and contact angle, thereby providing a 
well-wetted, uniform, thin layer during skin to skin contact 
and condom latex film to skin contact. The warming lubri 
cant composition has sufficient viscosity to establish easily 
a thin film on either skin or condom latex film with a film 
thickness ranging from 0.01 to 0.1 mm. The spreadable 
warming lubricant composition is Substantially anhydrous 
and comprises a mixture of glycerin with another polyhydric 
alcohol in the range of 40%-60% each and a non-ionic 
surfactant in the range of 0.1 to 3%. The polyhydric alcohol 
is preferably propylene glycol, and the non-ionic Surfactant 
is preferably polysorbate 20, polysorbate 40, polysorbate 60 
or polysorbate 80. The preferred spreadable warming com 
position comprises 49.75% glycerin, 49.75% propylene gly 
col, and 0.5% polyoxyethylene sorbitan monolaurate 
(polysorbate 20). 
0024. The spreadable warming lubricant releases heat 
when mixed with moisture, which can be skin-generated. 
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The temperature rise is optimal when nearly equal Volumes 
of the spreadable warming lubricant and moisture are mixed. 
An excess of either moisture or the warming lubricant 
reduces the temperature rise because the heat released has to 
heat a larger mass. Therefore, the quantity of the warming 
lubricant desirably is limited to the quantity of moisture 
available during use. Thus, when used with a latex condom, 
for example, the spreadable warming lubricant desirably 
coats the surface of the condom as a thin layer. When the 
interior and exterior of a latex condom is not coated with a 

lubricant, there is rubbing between skin and latex, which 
produces friction and irritation. The presence of a thin, 
well-spread layer of spreadable warming lubricant mini 
mizes, if not eliminates, friction and irritation and assures 
uniform heat release, which, in turn, provides a comfortable 
warming sensation. The thin, well-wetted, warming lubri 
cant layer that is in contact with (i) a condom latex Surface 
and skin or (ii) skin and skin results in elastohydrodynamic 
lubrication that effectively reduces friction even when the 
contacting Surfaces deform. 

0.025 Incorporation of lubricant on a condom latex sur 
face as a uniform coating in general is difficult to achieve. 
However, the present inventive spreadable warming lubri 
cant wets latex with a small contact angle. Therefore, the 
addition of a small quantity of about 0.2-5 ml of spreadable 
warming lubricant to a condom package results in the 
migration of the warming lubricant over the internal and 
external Surfaces of the condom. This migration process 
coats essentially the complete internal and external Surfaces 
of the latex condom with a thin layer of warming lubricant 
within a period of approximately a week. Thus, the present 
inventive spreadable warming lubricant is advantageous in 
that it enables uniform coating of a lubricant on a condom. 
Accordingly, the present invention also provides a latex 
condom, onto which a spreadable warming lubricant has 
been applied in accordance with Such a method. 

0026. When the spreadable warming lubricant is used as 
skin lubricant, the warming lubricant is applied to the skin 
in an amount that approximates the available skin moisture. 
Optionally, moisture can be added to the skin prior to the 
application of the spreadable warming lubricant. The reac 
tion between moisture and the spreadable warming lubricant 
results in the release of heat, thereby creating a warming 
sensation. The spreadability of the warming lubricant is 
essential for this warming effect, since the quantity of 
moisture available on skin is generally small and the quan 
tity of spreadable warming lubricant applied desirably is 
matched with this quantity of moisture so as to optimize the 
warming effect. In the absence of spreadability, the warming 
lubricant would be concentrated in the area of initial appli 
cation to the skin and the desired effects of lubrication and 
warmth would not be optimized. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0027. The present invention provides an improved warm 
ing lubricant that provides and maintains a thin elastohy 
drodynamic lubricating film between skin and either skin or 
latex. The lubricant exhibits excellent spreadability due to 

Aug. 24, 2006 

Sufficient viscosity, a low Surface tension, and a low contact 
angle. The lubricant is substantially anhydrous, preferably 
containing less than about 5% water, more preferably con 
taining less than about 3% water, and most preferably 
containing less than about 2% water, Such as less than about 
1% water. Having sufficient viscosity, a film thickness 
ranging from about 0.01 to 0.10 mm, such as about 0.05 to 
0.10 mm, can be achieved on skin or latex rubber. 

0028. Accordingly, the present invention provides a 
spreadable warming lubricant comprising glycerin with 
another polyhydric alcohol and a non-ionic Surfactant. Pref 
erably, glycerin is present in an amount from about 40% to 
60%, the polyhydric alcohol is present in an amount from 
about 40% to 60%, and the non-ionic surfactant is present in 
an amount from about 0.1% to 3%. 

0029. Any suitable polyhydric alcohol can be used. Pref 
erably, the polyhydric alcohol is propylene glycol. Other 
polyhydric alcohols, such as butylene glycol, hexalene gly 
col, and polyethylene glycol, are known in the art. 

0030 The warming lubricant has constituents that release 
heat by exothermic heat of dissolution when mixed with 
moisture, such as skin-generated moisture. Since skin-gen 
erated moisture is generally Small in quantity, the quantity of 
warming lubricant desirably is Small in quantity to take 
advantage of the exothermic heat release to provide a 
warming effect. An excessive amount of the warming lubri 
cant in the presence of a small amount of skin-generated 
moisture results in only a small temperature rise resulting in 
a minimal warming effect. The Small quantity of spreadable 
warming lubricant can only be effective if it creates a stable 
elastohydrodynamic film over the skin or between skin and 
a latex article. 

0031 Polyhydric alcohols react with water to release heat 
by an exothermic dissolution reaction. This effect is well 
known and documented in several chemistry textbooks 
including supplier literature of Dow Chemical Company 
(Midland, Mich.). Any of the polyhydric alcohols, including 
glycerin, propylene glycol, butylene glycol, hexalene glycol, 
and polyethylene glycol, exhibit this exothermic reaction. 
The spreadable warming lubricant has glycerin and a poly 
hydric alcohol, preferably propylene glycol, mixed in an 
appropriate ratio to ensure that the Viscosity of the mixture 
provides sufficient lubricating properties. The higher the 
Viscosity, the higher is the drag when the contacting Surfaces 
are moved with respect to one another. In addition, higher 
Viscosity compositions tend to form thick lubricating films, 
since gravitational forces are inadequate to form a thin film, 
whereas lower viscosity compositions run off easily, form 
ing very thin lubricating films. 

0032. The viscosity of a glycerin propylene glycol mix 
ture as a function of composition is shown in Table 1 below. 
Propylene glycol viscosity is too low to be useful as a 
lubricant, while glycerin has too high a viscosity to produce 
evenly a thin lubricating film. Table 1 also documents the 
warming effect of the lubricant composition in three trials. 
Propylene glycol provides the largest warming effect, while 
glycerin produces the Smallest warming effect. 
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TABLE 1. 

% Propylene Glycol 

O 50 

% Glycerin 99.7% 

1OO 50 
Test No. 1 2 3 1 2 

Tmax (C.) 35.7 35.8 35.8 37.2 37.5 37.6 
T ( C.) 23.8. 23.8 24.1 24.1 24.O 24.0 

Aug. 24, 2006 

O 
1 2 3 

38.5 38.1 38.5 
23.8 24.O 24.1 

ATsale = Tina - T, (C.) - Tsf 5.7 5.8 5.5 6.9 7.3 8.5 7.9 8.2 
Avg warming, AT (C.) 5.7 7.2 8.2 
Viscosity (at 25° C.) ~565.5 cps ~140 cps ~32 cps 

T = room temperature of sample 
T = highest temperature of sample upon mixing with equal amount of water at 37° C. 
Tsf= 6.2° C., inherent effect of mixing water at 37° C. with water at room temperature 
AT 

cps = centipoises 
sample 

0033. The lubricant must wet the surfaces in question and 
must have a low contact angle. This requirement is even 
more important when the Surfaces in contact are deformable 
and the adhesion of the film to the surface needs to be better, 
thus demanding even a smaller contact angle. If the contact 
angle is large, the lubricating fluid film disrupts creating 
islands, which are physically separated, and rubbing now 
occurs between skin and skin or between skin and latex, both 
of which are high friction coefficient couples providing skin 
irritation. Improved wetting of a glycerin-propylene glycol 
mixture is accomplished by addition of 0.1 to 3 percent of 
non-ionic Surfactants. 

0034) Non-ionic surfactants, as the name implies, do not 
contain ionic constituents. They are "ionically inert. A vast 
majority of all non-ionic detergents are condensation prod 
ucts or ethylene oxide with a hydrophobe. This group of 
detergents is enormous, and the permutations endless. They 
are the single largest group of all Surfactants. Nonionic 
Surfactants. Organic Chemistry, Nico M. van Os, ed., 
Marcel Dekker (1998), specifically incorporated by refer 
ence herein, discusses a number of non-ionic Surfactants, 
including polyoxyethylene alkylphenols, alcohols, esters of 
fatty acids, mercaptains, and alkylamines, nonionic Surfac 
tants containing an amide group, and polyol ester Surfac 
tants. Dow Chemical Co. markets a number of non-ionic 

surfactants under the trade name DOWFAX. These poly 
ethylene glycol formulations provide Superior softening, 
conditioning, and skin-Smoothing characteristics, since 
polyglycols dissolve or are compatible and miscible in 
various organic liquids. 

0035 Polysorbate compositions are also non-ionic sur 
factants and are available as polysorbate-20, 40, 60: 65 and 
80. They are polyoxyethylene sorbitan monoesters (PS) of 
the general formula: 

= increase in temperature of sample after mixing with equal amount of water at 37° C. 

0036 wherein R is laureate, palmitate, stearate or oleate 
and each of W, X, y and Z is independently 1 or 2; or each of 
W, X, y and Z is independently less than or equal to 17 and 
the sum of w, x, y and Z is 20. Polysorbate-20 is polyoxy 
ethylenesorbitan monolaurate, CAS #9005-64-5, with a 
chemical composition of Sorbitan mono-9-octadecenoate 
poly(oxy-1,1-ethanediyl). Polysorbate 40 is polyethylene 
glycol Sorbitan monopalmitate, polyoxyethylene Sorbitan 
monopalmitate, CASH 9005-66-7, Polysorbate 60 is poly 
ethylene glycol Sorbitan monostearate, polyoxyethylene Sor 
bitanmonostearate, CAS #9005-67-8, and Polysorbate 80 is 
polyoxyethylenesorbitan monooleate, CASH 9005-65-6. 

0037 Tables 2 A, B and C show the effect of the addition 
of polysorbate 20 to warming lubricant compositions con 
taining propylene glycol and glycerin on drop diameter, 
when a fixed volume of liquid is applied to a Substrate, 
including glass, latex condom film and skin, and the corre 
sponding contact angle. This contact angle is determined by 
dropping a fixed volume of 25ul of lubricant mixture using 
a microsyringe on a flat Substrate of glass, condom latex film 
or skin, respectively, and measuring the diameter of the 
spread of the warming lubricant as a function of time. The 
contact angle is calculated using a well-known formula 
(Roberts et al., Surface Treatments to Reduce Friction— 
Rubber Chemistry and Technology, 63:722 (1990)) as 
shown below, wherein D is the diameter of the lubricant and 
V is the volume of the warming liquid: 
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TABLE 2 A 

D3 24 Sine 
V 2-3Coso Cosso). 

Substrate: GLASS 

Average Base Diameter of Drop (mm) & Contact Angle (degrees) 

SO% 49.50% Propylene Propylene 
Propylene Glycol, 49.5% Glycol, 

Lapse Drop Glycol, glycerin, Glycerin, Propylene O.S90 
time Wol. 50% glycerin O.S90 PS2O Glycerin O.5% PS2O Glycol PS2O 

(mins) (IL) ill deg l deg mm, deg mm, deg mm deg mm deg 

1 25 7.0 39 8.0 27.4 6.O 56.4 6 5 41.5 7.O 39 8.0 27.4 

10 25 7.0 39 9.5 16.8 6.O 56.4 8.0 274 8.0 27.4 10.O 14.4 
60 25 7.5 32.7 1O.S 12.5 7.O 39 1OO 14.4 8.0 274 11.5 9.5 

135 25 7.5 32.7 12.0 8.4 7.5 32.7 - 8.0 274 12.5 7.4 
3OO 25 8.O 27.4 12.5 7.4 8.0 27.4 12-O 8.4 8.S. 23.1. 13.5 5.9 

0038 

TABLE 2B 

Substrate: CONDOM LATEX FILM Average Base Diameter 
of Drop (mm) & Contact Angle (degrees) 

49.50% 

50% Propylene 
Propylene Glycol, Propylene 

Lapse Drop Glycol, 49.5% glycerin, Glycerin, Propylene Glycol, 
time Vol. 50% glycerin O.S90 PS2O Glycerin O.S90 PS2O Glycol 

(mins) (IL) mm deg ill deg mm deg mm deg mm deg mm deg 

1 25 S.O 78.9 6.O 56.4 S.O 78.9 6.O 56.4 6.0 S6.4 7.O 39 

10 25 S.O 78.9 7.0 39 S.O 78.9 6.O 56.4 6.0 S6.4 7.O 39 
60 25 S.O 78.9 9.0 19.6 5.5 67.5 8.5 23.1 6.O 56.4 8.0 274 

135 25 6.O 56.4 9.0 19.6 6.S. 41.5 9.O. 19.6 7.O 39 9.O. 19.6 

3OO 25 6.O 56.4 9.0 19.6 7.O 39 1.O.O 14.4 7.S. 32.7 9.S. 16.8 

0039) 

TABLE 2C 

Substrate: SKIN ON ARM Average Base Diameter of Drop (mm) & Contact Angle (degrees) 

49.75% 

50% Propylene 
Propylene Glycol, Propylene 

Lapse Drop Glycol, 49.75% glycerin, Glycerin, Propylene Glycol, 
time Vol. 50% glycerin O.S90 PS2O Glycerin O.S90 PS2O Glycol O.S90 PS2O 

(mins) (IL) mm deg ill deg mm deg mm deg mm deg mm deg 

1 25 6.O 56.4 6.5 41.5 S.O 78.9 6.O 56.4 7.O 39 7.O 39 

5 25 7.5 32.7 1O.S 12.5 S.S. 41.5 8.0 27.4 8.0 27.4 8.0 27.4 
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0040. The contact angle measured by this spreading drop 
measurement compares well with the Kruss Contact Angle 
measurement as shown in Table 2D below. Skin tests could 
not be successfully conducted using the Kruss contact angle 
meter since the applied drop spreads too rapidly. 

TABLE 2D 

Substrate CONDOM LATEX FILM Contact Angle (degrees 

49.75% 
Propylene Glycol, 

50% Propylene Glycol, 49.75% glycerin, 
Lapsed time 50% glycerin O.S90 PS2O Glycerin 

(mins) (deg) (deg) (deg) 

1 85.06 57.45 84.86 
5 88.14 50.75 82.9 
10 86.26 48.48 79.25 

0041. The surface tensions of the warming lubricants 
were measured and are shown below in Table 2E. 

TABLE 2E 

Surface Tension (Nm 
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has bare spots, where latex condom Surface rubs directly on 
skin and creates increased friction, Stickiness and irritation. 
In order to quantify this effect, a Small amount of spreadable 
warming lubricant was applied on the external Surface of a 
condom, and the spreading of the warming lubricant was 
measured. The results are shown below in Table 2F. 

TABLE 2F 

Migration Up Condon Shaft (weeks 

Time 

1 2 3 1 2 3 
week weeks weeks week weeks weeks 

Propylene O O O 50 50 50 
glycol % 
Glycerin % 1OO 100 100 50 50 50 
Migration up 5 4.5 5.7 13.3 18.5 18.5 
condom shaft 
after 1, 2, 
3 wks (cm)* 

49.75% Propylene Glycol Propylene 
50% Propylene Glycol, 49.75% glycerin, Glycerin, Propylene Glycol, 

50% glycerin O.S90 PS2O Glycerin 0.5% PS2O Glycol O.S90 PS2O 
(N/m) (N/m) (N/m) (N/m) (N/m) (N/m) 

O.046 O.O37 OO67 O.O36 O.O385 O.O382S 

0042. It is, therefore, very clear that adding 0.5% of 
polysorbate 20 increases the spread diameter of the lubri- TABLE 2F-continued 
cant, and decreases contact angle and Surface tension in all 
cases. The combination of appropriate lubricant viscosity Migration Up Condon Shaft (weeks) 
and lubricant spreading capability generates an effective Time 
warming lubricant as demonstrated by the warming lubri 
cant composition having 49.75% propylene glycol, 49.75% 1 2 3 1 2 3 
glycerin and 0.5% polysorbate 2O. week weeks weeks week weeks weeks 

Migrati 15 15.5 16.8 16.8 17.5 17 
0043. Even though this specific composition is shown in E. 
Tables 2A-C, the propylene glycol can be in the range of with 0.5% 
40% to 60%, glycerin can be in the range of 40 to 60%, and Polysorbate 20 
polysorbate 20 or other non-ionic surfactant can be in the Sch WKS Cl range of 0.1 to 3%. The viscosity of glycerin propylene 
glycol is relatively stable in this compositional range, and 
polysorbate 20 and other non-ionic surfactants are effective 
in improving the contact angle. 

0044) The warming lubricant can be used as a skin 
lubricant wherein a small drop VOLUME) of the warming 
lubricant is applied over skin and rubbed. Any skin-gener 
ated moisture quickly produces a warming effect as the 
warming lubricant combines with moisture. The warming 
lubricant is highly spreadable and produces a soothing 
effect. 

0045. The spreadable warming lubricant can be applied 
to a condom latex surface. Due to its enhanced spreading 
character, the warming lubricant spreads over the internal 
and external surface of the condom latex. The utility of a 
lubricated condom is related to distribution of the lubricating 
agent on the condom Surface, since this lubrication is what 
prevents irritation. Any lubricant that does not spread well 

0046) The 50%-50% mixture of glycerin and propylene 
glycol had a higher migration distance up the condom shaft 
as compared to pure glycerin. When polysorbate 20 was 
added to the lubricant, both glycerin and the 50%-50% 
mixture of glycerin and propylene glycol showed improve 
ment in the migration distance of the lubricant up the 
condom shaft, particularly within one week. 

0047 The mode of application of the spreadable warming 
lubricant in condoms includes dropping a measured quantity 
of warming lubricant consistent with the skin-generated 
moisture. Since the skin-generated moisture is generally in 
the range of 0.2 to 5 ml, the quantity of the warming 
lubricant desirably is less than 5 ml. This small quantity of 
the warming lubricant has to be spread all over the internal 
and external surface of the condom latex to provide effective 
lubrication and warming effect. During packaging of a 
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condom, the measured quantity of lubricant is added, and the 
spreading effect is relied on to disperse the lubricant across 
the internal and external Surfaces of the condom. 

0.048 When the spreadable warming lubricant is used as 
skin lubricant, the lubricant is applied to the skin in an 
amount that approximates the available skin moisture. 
Optionally, moisture can be added to the skin prior to the 
application of the spreadable warming lubricant. The reac 
tion between moisture and spreadable warming lubricant 
results in the release of heat, thereby creating a warming 
sensation. The spreadability of the warming lubricant is 
essential for this warming effect, since the quantity of 
moisture available on skin is generally small and the quan 
tity of spreadable warming lubricant applied desirably is 
matched with this quantity of available moisture so as to 
optimize the warming effect. In the absence of spreadability, 
the warming lubricant would be concentrated in the area of 
initial application to the skin and the desired effects of 
lubrication and warmth would not be optimized. The com 
bination of Suitable viscosity, low surface tension and con 
tact angle with respect to human skin results in spreading of 
the warming lubricant on the skin so as to provide an 
optimal, soothing warming effect. 
0049 All references, including publications, patent appli 
cations, and patents, cited herein are hereby incorporated by 
reference to the same extent as if each reference were 
individually and specifically indicated to be incorporated by 
reference and were set forth in its entirety herein. 
0050. The use of the terms “a” and “an and “the' and 
similar referents in the context of describing the invention 
(especially in the context of the following claims) are to be 
construed to cover both the singular and the plural, unless 
otherwise indicated herein or clearly contradicted by con 
text. Recitation of ranges of values herein are merely 
intended to serve as a shorthand method of referring indi 
vidually to each separate value falling within the range, 
unless otherwise indicated herein, and each separate value is 
incorporated into the specification as if it were individually 
recited herein. All methods described herein can be per 
formed in any suitable order unless otherwise indicated 
herein or otherwise clearly contradicted by context. The use 
of any and all examples, or exemplary language (e.g., “Such 
as') provided herein, is intended merely to better illuminate 
the invention and does not pose a limitation on the scope of 
the invention unless otherwise claimed. No language in the 
specification should be construed as indicating any non 
claimed element as essential to the practice of the invention. 
0051) Preferred embodiments of this invention are 
described herein, including the best mode known to the 
inventors for carrying out the invention. It should be under 
stood that the illustrated embodiments are exemplary only, 
and should not be taken as limiting the scope of the 
invention. 

What is claimed is: 
1. A spreadable warming lubricant comprising: 
a. a mixture of glycerin and polyhydric alcohol; and 
b. a non-ionic Surfactant incorporated in said mixture; 
wherein the spreadable warming lubricant is substantially 

anhydrous, produces a thin lubricious layer on skin or 
a condom, and produces a warming effect upon contact 
with moisture. 
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2. The spreadable warming lubricant of claim 1, wherein 
glycerin is present in an amount from about 40% to 60%, the 
polyhydric alcohol is present in an amount from about 40% 
to 60%, and the non-ionic Surfactant is present in an amount 
from about 0.1% to 3%. 

3. The spreadable warming lubricant of claim 1, wherein 
the polyhydric alcohol is propylene glycol. 

4. The spreadable warming lubricant of claim 2, wherein 
the polyhydric alcohol is propylene glycol. 

5. The spreadable warming lubricant of claim 1, wherein 
the non-ionic Surfactant is a polyoxyethylene Sorbitan 
monoester. 

6. The spreadable warming lubricant of claim 2, wherein 
the non-ionic Surfactant is a polyoxyethylene Sorbitan 
monoester. 

7. The spreadable warming lubricant of claim 5, wherein 
the polyoxyethylene Sorbitan monoester is polyoxyethylene 
Sorbitan monolaurate. 

8. The spreadable warming lubricant of claim 6, wherein 
the polyoxyethylene Sorbitan monoester is polyoxyethylene 
Sorbitan monolaurate. 

9. The spreadable warming lubricant of claim 1, wherein 
the warming lubricant has a thickness of 0.05 to 0.1 mm 
when applied to skin. 

10. The spreadable warming lubricant of claim 1, wherein 
the warming lubricant has a thickness of 0.01 to 0.1 mm 
when applied to skin. 

11. A spreadable warming lubricant consisting of 49.75% 
glycerin, 49.75% propylene glycol and 0.5% polyoxyethyl 
ene Sorbitan monolaurate. 

12. The spreadable warming lubricant of claim 11, 
wherein the warming lubricant has a thickness of 0.05 to 0.1 
mm when applied to the Surface of a latex condom. 

13. The spreadable warming lubricant of claim 11, 
wherein the warming lubricant has a thickness of 0.01 to 0.1 
mm when applied to skin. 

14. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 1: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

15. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 2, 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 
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16. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 3: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 
which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

17. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 4; 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 
which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

18. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 5: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 
which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

19. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 6: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 
which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

20. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 7: 

b. packaging the condom, and 
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c. maintaining the packaged condom under conditions, 
which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

21. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 8: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

22. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 9: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

23. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 10; 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

24. A method of applying a spreadable warming lubricant 
onto the internal and external Surfaces of a latex condom, 
which method comprises: 

a. contacting the latex condom with about 0.2 to 5 ml of 
the spreadable warming lubricant of claim 11: 

b. packaging the condom, and 
c. maintaining the packaged condom under conditions, 

which promote migration of the spreadable lubricant on 
the condom, for at least about 1 week, 

whereupon the spreadable warming lubricant is applied 
onto the internal and external surfaces of the latex 
condom. 

25. A method of applying spreadable warming lubricant 
of claim 1 to skin, which method comprises: 
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a. applying one to five drops of the warming lubricant 
consistent with the degree of skin-generated or applied 
moisture present; 

b. rubbing the lubricant to produce lubrication and a 
warming effect; 

whereby the warming effect is generated by the contact 
between the warming lubricant and the moisture. 

26. A method of applying spreadable warming lubricant 
of claim 2 to skin, which method comprises: 
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a. applying one to five drops of the warming lubricant 
consistent with the degree of skin-generated or applied 
moisture present; 

b. rubbing the lubricant to produce lubrication and a 
warming effect; 

whereby the warming effect is generated by the contact 
between the warming lubricant and the moisture. 

k k k k k 


