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(57) ABSTRACT 

The present invention relates to methods for cleaning, rins 
ing, and/or antimicrobial treatment of medical carts, medical 
cages, and other medical instruments, devices or equipment. 
The method for cleaning employs a solid alkaline, for 
example a solid carbonate, cleaning composition for clean 
ing the medical cart, cage, instrument, device, or equipment. 
The method for rinsing employs a solid neutral or neutral 
iZing rinse composition for rinsing the medical cart, cage, 
instrument, device, or equipment. The method for antimi 
crobial treatment employs a solid, for example a solid 
quaternary ammonium or solid halogen, antimicrobial com 
position, for antimicrobial treatment of the medical cart, 
cage, instrument, device, or equipment. 
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METHODS AND COMPOSITIONS FOR 
CLEANING, RINSING, AND ANTIMICROBIAL 
TREATMENT OF MEDICAL EQUIPMENT 

FIELD OF THE INVENTION 

[0001] The present invention relates to methods for clean 
ing, rinsing, and/or antimicrobial treatment of medical carts, 
medical cages, and other medical instruments, devices or 
equipment. The method for cleaning employs a solid alka 
line, for eXample a solid carbonate, cleaning composition for 
cleaning the medical cart, cage, instrument, device, or 
equipment. The method for rinsing employs a solid neutral 
or neutraliZing rinse composition for rinsing the medical 
cart, cage, instrument, device, or equipment. The method for 
antimicrobial treatment employs a solid, for eXample a solid 
quaternary ammonium or solid halogen, antimicrobial com 
position, for antimicrobial treatment of the medical cart, 
cage, instrument, device, or equipment. 

BACKGROUND OF THE INVENTION 

[0002] Solid cleaning, rinsing, and antimicrobial compo 
sitions have not been employed in a medical environment, 
such as for cleaning, rinsing, or antimicrobial treatment of 
medical carts, medical cages, medical instruments, medical 
devices, or other medical equipment. The markets for equip 
ment and supplies for Washing medical carts, medical cages, 
medical devices or instruments, or other medical equipment 
are distinct from markets for cleaning other Wares, such as 
kitchen Wares. Surprisingly, equipment for Washing medical 
carts is a different market from equipment for Washing 
medical cages, Which is in turn a different market than 
equipment for Washing medical instruments or devices, and 
so on. As a result of this market segmentation, suppliers of 
equipment for Washing medical carts, do not necessarily 
make equipment for Washing medical cages (and vice versa), 
suppliers of equipment for Washing medical cages do not 
necessarily make equipment for Washing medical instru 
ments or devices (and vice versa), and so on. 

[0003] There remains a need to develop solid cleaning, 
rinse, and antimicrobial products and methods that can be 
employed in a medical or healthcare environment. 

SUMMARY OF THE INVENTION 

[0004] The present invention relates to methods for clean 
ing, rinsing, and/or antimicrobial treatment of medical carts, 
medical cages, and other medical instruments, devices or 
equipment. The method for cleaning employs a solid alka 
line, for eXample a solid carbonate, cleaning composition for 
cleaning the medical cart, cage, instrument, device, or 
equipment. The method for rinsing employs a solid, for 
eXample solid neutral or neutraliZing, rinse composition for 
rinsing the medical cart, cage, instrument, device, or equip 
ment. The method for antimicrobial treatment employs a 
solid, for eXample a solid quaternary ammonium or solid 
halogen, antimicrobial composition, for antimicrobial treat 
ment of the medical cart, cage, instrument, device, or 
equipment. 
[0005] In a preferred embodiment, the method for clean 
ing a medical cart, cage, instrument, or device includes 
contacting the medical cart, cage, instrument, or device With 
the dissolved carbonate cleaning composition at a tempera 
ture at or above ambient temperature. Preferably, forming 
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the dissolved carbonate cleaning composition includes dis 
solving a solid carbonate cleaning composition in Water. 
Preferably, the solid carbonate cleaning composition 
includes about 10 to 80 Wt-% of NaZCO3 and an effective 
sequestering amount of an organic phosphonate hardness 
sequestering agent. In this embodiment, the solid cleaning 
composition includes non-hydrated sodium carbonate and a 
binding agent comprising hydrated sodium carbonate and 
organic phosphonate. 

[0006] In another embodiment, the solid carbonate clean 
ing composition also includes a metal protecting silicate. 
Preferred metal protecting silicates include an oXidiZed 
metal, M20, and SiO2 in a ratio of about 1:1 to 1:5. Preferred 
metal protecting silicates are hydrated, and can include 
Water content of about 5 to 25 Wt-%. Preferred solid cleaning 
compositions include Na2O and SiO2 in a ratio of about of 
about 111.5 to 112.5. In this embodiment, the solid cleaning 
composition preferably includes comprises about 10 to 30 
Wt. of alkali metal silicate. 

[0007] In yet another embodiment, the binding agent is 
dispersed throughout the solid cleaning composition; 
includes the alkali metal carbonate hydrate and the organic 
sequestrant that form a binding agent comprising an organo 
phosphonate or an organo amino acetate and Water; includes 
for each mole of the organic sequestrant, about 3 to 10 moles 
of the carbonate monohydrate and 5 to 15 moles of Water; 
and has a melting transition temperature of greater than 
about 120° C. The binder preferably includes as an organic 
sequestrant amino tri(methylene phosphonic) acid or sodium 
salt thereof; 1-hydroXyethylidene-1,1-diphosphonic acid or 
sodium salt thereof, diethylenetriaminopenta(methylene 
phosphonic) acid or sodium salt thereof; [3-alanine-N,N 
diacetic acid or sodium salt thereof; diethylenetriaminepen 
taacetic acid or sodium salt thereof. In a preferred embodi 
ment, the binder also includes a builder comprising sodium 
tripolyphosphate, sodium nitrilotriacetate, or miXtures 
thereof. 

[0008] In another embodiment, the method of the inven 
tion includes rinsing a medical cart, cage, instrument, or 
device. Rinsing can include dissolving a solid rinse compo 
sition in Water, and rinsing the medical cart, cage, instru 
ment, or device With the dissolved rinse composition at a 
temperature at or above ambient temperature. Preferred 
solid rinse compositions include solid neutral rinse compo 
sitions and solid neutraliZing rinse compositions. Apreferred 
solid neutral rinse composition includes a nonionic surfac 
tant and urea. Apreferred solid neutraliZing rinse composi 
tion includes a nonionic block surfactant With a cloud point 
greater than the rinse temperature employed in the method, 
a defoamer composition, and a Water soluble casting agent. 

[0009] In yet another embodiment, the method of the 
invention includes antimicrobial treatment of a medical cart, 
cage, instrument, or device. Antimicrobial treatment can 
include dissolving a solid antimicrobial composition in 
Water, and contacting the medical cart, cage, instrument, or 
device With the dissolved antimicrobial composition at a 
temperature at or above ambient temperature. Preferred 
solid antimicrobial compositions include solid quaternary 
ammonium or solid halogen antimicrobial compositions. 
Preferred quaternary ammonium salts include octyl decyl 
dimethyl ammonium chloride, dioctyl dimethyl ammonium 
chloride, didecyl dimethyl ammonium chloride, dimethyl 



US 2004/0048760 A1 

benZyl ammonium chloride, or a combination thereof, and 
the like. A preferred solid halogen antimicrobial agents 
includes a chlorinated phosphate, such as chlorinated triso 
dium phosphate. Contacting during antimicrobial treatment 
preferably continues for a time and at a concentration of 
antimicrobial composition suf?cient for sanitiZing the medi 
cal cart, cage, instrument, or device. In an embodiment, 
contacting during antimicrobial treatment preferably contin 
ues for a time and at a concentration of antimicrobial 
composition suf?cient for disinfecting the medical cart, 
cage, instrument, or device. 

[0010] The method of the invention can include one or 
more of cleaning, rinsing, and antimicrobial treatment of a 
medical cart, cage, instrument, device, or other medical 
equipment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0011] De?nitions 

[0012] As used herein, the phrase “medical cart” refers to 
a cart employed in a health care environment to transport 
one or more medical instruments, devices, or equipment and 
that can bene?t from cleaning With a use composition of a 
solid alkaline cleaning composition, rinsing With a use 
composition of a solid rinse composition, and/or antimicro 
bial treatment With a use composition of a solid antimicro 
bial composition. Medical carts include carts for transport 
ing medical or dental devices or instruments or other 
medical or dental equipment in a health care environment, 
such as a hospital, clinic, dental or medical of?ce, nursing 
home, eXtended care facility, or the like. 

[0013] As used herein, the phrase “medical cage” refers to 
a cage employed in a health care environment to house 
and/or transport one or more animals employed in experi 
ments, in clinical or toxicological testing, in diagnostics, or 
the like. Such animals include a rodent (eg a mouse or a 
rat), a rabbit, a dog, a cat, or the like. A medical cage 
typically includes an animal cage that actually houses the 
animal and Which can be mounted on a Wheeled rack. The 
medical cage can also include one or more containers or 

dispensers for animal food, one or more vessels or dispens 
ers for Water, and/or one or more systems for identifying the 
cart or animals. Medical cages can bene?t from cleaning 
With a use composition of a solid alkaline cleaning compo 
sition, rinsing With a use composition of a solid rinse 
composition, and/or antimicrobial treatment With a use 
composition of a solid antimicrobial composition. 

[0014] As used herein, the term “instrument” refers to the 
various medical or dental instruments or devices that can 
bene?t from cleaning With a use composition of a solid 
alkaline cleaning composition, rinsing With a use composi 
tion of a solid rinse composition, and/or antimicrobial treat 
ment With a use composition of a solid antimicrobial com 
position. 

[0015] As used herein, the phrases “medical instrument”, 
“dental instrument”, “medical device”, “dental device”, 
“medical equipment”, or “dental equipment” refer to instru 
ments, devices, tools, appliances, apparatus, and equipment 
used in medicine or dentistry. Such instruments, devices, and 
equipment can be cold steriliZed, soaked or Washed and then 
heat steriliZed, or otherWise bene?t from cleaning, rinsing, 
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or antimicrobial treatment according to the present inven 
tion. These various instruments, devices and equipment 
include, but are not limited to: diagnostic instruments, trays, 
pans, holders, racks, forceps, scissors, shears, saWs (e.g. 
bone saWs and their blades), hemostats, knives, chisels, 
rongeurs, ?les, nippers, drills, drill bits, rasps, burrs, spread 
ers, breakers, elevators, clamps, needle holders, carriers, 
clips, hooks, gouges, curettes, retractors, straightener, 
punches, eXtractors, scoops, keratomes, spatulas, eXpressors, 
trocars, dilators, cages, glassWare, tubing, catheters, cannu 
las, plugs, stents, endoscopes (e.g., noninvasive ?exible and 
rigid ?ber optic endoscopes), endotracheal tubes, anesthesia 
breathing circuits, cytoscopes, arthoscopes and related 
equipment, and the like, or combinations thereof. 

[0016] As used herein, solid composition refers to a com 
position in the form of a solid such as a poWder, a ?ake, a 
granule, a pellet, a tablet, a loZenge, a puck, a briquette, a 
brick, a solid block, a unit dose, or another solid form knoWn 
to those of skill in the art. As used herein, dissolve can 
include partial or total dissolution. Partial dissolution can 
include suspension or precipitate in the dissolved composi 
tion. 

[0017] As used herein, the term “sanitize” refers to use of 
physical or chemical processes to remove, inactivate, or 
destroy pathogenic organisms on an object or its surface and 
to render the object safe for handling, use of disposal. 

[0018] As used herein, the term “disinfect” refers to 
destruction of pathogenic and other microorganisms by 
thermal or chemical processes destroying most pathogens, 
but not necessarily all microbial forms, such as bacterial 
spores. 

[0019] As used herein, the term “microorganisms” refers 
to any noncellular or unicellular (including colonial) organ 
ism. Microorganisms include all prokaryotes. Microorgan 
isms include bacteria (including cyanobacteria), lichens, 
microfungi, protoZoa, virinos, viroids, viruses, and some 
algae. As used herein, the term “microbe” is synonymous 
With microorganism. 

[0020] As used herein, ambient temperature refers to the 
temperature of the surroundings of the solid carbonate 
cleaning composition under normal conditions for storage or 
transportation. Although the product may be stored and 
transported at temperatures in the range of about 0° F. to 
about 100° F, ambient temperature preferably refers to room 
temperature of about 72° F. or 25° C. 

[0021] As used herein, elevated temperature refers to 
temperatures above ambient temperature and commonly 
employed for Washing, rinsing, antimicrobially treating or 
presoaking a medical cart, cage, instrument, or device. 
Washing can typically be conducted at elevated tempera 
tures of about 30 to about 80° C., preferably about 35 to 
about 40° C., preferably about 60 to about 80° C. Rinsing 
can typically be conducted at elevated temperatures of about 
40 to about 80° C. High temperature rinsing can typically be 
conducted at elevated temperatures of about 80 to about 95° 
C. 

[0022] As used herein, bicarbonate, carbonate, carbonic 
acid salt, and the like are used to refer to a salt such as 
sodium carbonate, sodium bicarbonate, potassium carbon 
ate, potassium bicarbonate or another salt obtained by or that 
can be visualiZed as being obtained by full or partial 



US 2004/0048760 A1 

neutralization of carbonic acid. The Weight percent of a salt 
of carbonate or bicarbonate can be expressed either as the 
Weight percent of just the anionic carbonate or bicarbonate, 
or of the entire salt including the cation. 

[0023] As used herein, basic or alkaline pH refers to pH 
greater than 7, preferably greater than 8 and up to about 14. 
Preferably basic or alkaline pH is in the range of about 8 to 
about 11.5. A preferred alkaline or basic pH value is in the 
range of about 10 to about 11. 

[0024] As used herein, the term “cleaner” refers to a 
component added to a cleaning composition to provide 
cleaning poWer. Cleaners include surfactants, sources of 
alkalinity (e.g. alkali metal carbonates), chelators, antirede 
position agents, and the like, or combinations thereof. 

[0025] As used herein, Weight percent, percent by Weight, 
% by Weight, and the like are synonyms that refer to the 
concentration of a substance as the Weight of that substance 
divided by the Weight of the composition and multiplied by 
100. 

[0026] As used herein, the term “about” modifying the 
quantity of an ingredient in the compositions of the inven 
tion or employed in the methods of the invention refers at 
least to variation in the numerical quantity that can occur, for 
eXample, through typical measuring and liquid handling 
procedures used for making solids or use solutions in the real 
World; through inadvertent error in these procedures; 
through differences in the manufacture, source, or purity of 
the ingredients employed to make the compositions or carry 
out the methods; and the like. Whether or not modi?ed by 
the term “about”, the claims include equivalents to the 
quantities. 
[0027] Methods and Compositions for Cleaning, Rinsing, 
and Antimicrobial Treatment of Medical Carts, Cages, 
Instruments, or Devices 

[0028] The present methods and compositions for clean 
ing a medical cart, cage, instrument, or device can be 
employed for cleaning a medical cart, cage, instrument, or 
device made of a variety of materials in a medical or health 
care environment. Typically, cleaning a medical cart, cage, 
instrument, or device includes contacting the medical cart, 
cage, instrument, or device With an aqueous cleaning com 
position formed by dissolving or suspending a solid alkaline, 
preferably a solid carbonate, cleaning composition. A 
method including cleaning can also involve rinsing the 
medical cart, cage, instrument, or device by rinsing or 
contacting With an aqueous rinse composition such as tap 
Water, softened or treated Water, or Water including a rinse 
aid, preferably a neutral or neutraliZing rinse composition. A 
method including cleaning can also involve antimicrobial 
treatment of the medical cart, cage, instrument, or device by 
contacting With an aqueous antimicrobial composition 
formed by dissolving or suspending a solid antimicrobial 
composition, preferably a solid quaternary ammonium or 
solid halogen antimicrobial composition. 

[0029] Contacting With a cleaning composition can take 
place through manual application in a Wash area or bay or 
through application by cart, cage, instrument, or device 
Washing apparatus. In a manual method rinsing and/or 
antimicrobial treatment can also take place in the Wash area 
or bay, or in a separate area or bay. A typical cart, cage, 
instrument, or device Washing apparatus includes a Wash 
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station Which applies the cleaning composition. Typically 
such a Washing apparatus also includes a rinse station that 
can rinse the cart, cage, instrument, or device With Water or 
another suitable rinse composition, such as a solid neutral or 
neutraliZing rinse composition. Such a Washing apparatus 
can also, optionally, include an antimicrobial treatment 
station that can contact the cart, cage, instrument, or device 
With a dissolved solid antimicrobial composition, such as a 
solid quaternary ammonium or solid halogen antimicrobial 
composition. AWashing apparatus can conduct one or more 
of Washing, rinsing, and/or antimicrobial treatment of steps 
at one, tWo, three, or more stations. 

[0030] The cleaning composition employed either for 
manual or machine medical cart, cage, instrument, or device 
Washing can be a solid alkaline cleaning composition, pref 
erably a solid carbonate cleaning composition, Which is 
described in greater detail herein beloW. 

[0031] The solid carbonate cleaning compositions 
employed in the present invention can include a source of 
alkalinity preferably an alkali metal carbonate, an alkali 
metal salt of a sequestrant, preferably a potassium salt of an 
organophosphonate and, preferably, an E-form hydrate bind 
ing agent. Aspects of the present solid compositions, binding 
agents, and methods of making these compositions are 
described in US. patent application Ser. No. 08/989,824 
?led Dec. 12, 1997, and entitled BINDING AGENT FOR 
SOLID BLOCK FUNCTIONAL MATERIAL; and US. Pat. 
No. 6,156,715 to Lentsch et al., issued Dec. 5, 2000, and 
entitled STABLE SOLID BLOCK METAL PROTECTING 
WAREWASHING DETERGENT COMPOSITION; the dis 
closures of Which are incorporated herein by reference. 

[0032] The present methods and compositions for rinsing 
a medical cart, cage, instrument, or device can be employed 
for rinsing a medical cart, cage, instrument, or device made 
of a variety of materials in a medical or health care envi 
ronment. Typically, rinsing a medical cart, cage, instrument, 
or device includes rinsing the medical cart, cage, instrument, 
or device using an aqueous rinse composition formed by 
dissolving or suspending a solid rinse composition, prefer 
ably a solid neutral or neutraliZing rinse composition. A 
method including rinsing can also involve cleaning a medi 
cal cart, cage, instrument, or device by contacting the 
medical cart, cage, instrument, or device With an aqueous 
cleaning composition formed by dissolving or suspending a 
solid alkaline, preferably a solid carbonate, cleaning com 
position. A method including rinsing can also involve anti 
microbial treatment of the medical cart, cage, instrument, or 
device by contacting With an aqueous antimicrobial com 
position formed by dissolving or suspending a solid antimi 
crobial composition, preferably a solid quaternary ammo 
nium or solid halogen antimicrobial composition. 

[0033] Contacting With a rinsing composition can take 
place through manual application in a rinse area or bay or 
through application by cart, cage, instrument, or device 
Washing and/or rinsing apparatus. In a manual method 
cleaning and/or antimicrobial treatment can also take place 
in the rinse area or bay, or in a separate area or bay. Atypical 
cart, cage, instrument, or device Washing apparatus includes 
a rinse station that can rinse the cart, cage, instrument, or 
device With a liquid rinse composition formed from a solid 
neutral or neutraliZing rinse composition. Such a Washing 
apparatus can also, optionally, include a Washing and/or 
antimicrobial treatment station. 
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[0034] The rinse composition employed either for manual 
or machine medical cart, cage, instrument, or device rinsing 
can be a solid rinsing composition, preferably a solid neutral 
or neutraliZing rinse composition, Which is described in 
greater detail herein beloW. 

[0035] The solid neutral rinse compositions employed in 
the present invention can include one or more nonionic 

surfactants, such as one or more EO PO copolymers, urea, 
and one or more silicones, such as one or more silicone 

dimethyl polysiloXane compounds. Aspects of the present 
solid neutral rinse compositions are described in US. Pat. 
No. 4,624,713, to Morganson, et al., issued Nov. 25, 1986, 
and entitled SOLID RINSE AIDS AND METHODS OF 
WAREWASHING UTILIZING SOLID RINSE AIDS; the 
disclosure of Which is incorporated herein by reference. 

[0036] The solid neutraliZing rinse compositions 
employed in the present invention can include a nonionic 
block copolymer composition, defoamer composition, and a 
Water soluble casting agent. Aspects of the present solid 
neutraliZing rinse compositions are described in US. Pat. 
No. 5,589,099, to Baum, issued Dec. 31, 1996, and entitled 
LOW FOAMING RINSE AGENTS COMPRISING ETH 
YLENE OXIDE/PROPYLENE OXIDE BLOCK COPOLY 
MER; the disclosure of Which is incorporated herein by 
reference. 

[0037] The present methods and compositions for antimi 
crobial treatment of a medical cart, cage, instrument, or 
device can be employed for antimicrobial treatment of a 
medical cart, cage, instrument, or device made of a variety 
of materials in a medical or health care environment. Typi 
cally, antimicrobial treatment of a medical cart, cage, instru 
ment, or device includes contacting the medical cart, cage, 
instrument, or device With an aqueous antimicrobial com 
position formed by dissolving or suspending a solid antimi 
crobial composition, preferably a solid quaternary ammo 
nium or solid halogen antimicrobial composition. The 
antimicrobial composition can be selected to provide pref 
erential antibacterial activity. 

[0038] Antimicrobial treatment can achieve varying 
degrees of antimicrobial effect, for eXample, up to and 
including sanitiZing or disinfecting the medical cart, cage, 
instrument, or device. SanitiZing can be achieved With 
antimicrobial compositions including any of a variety of 
antimicrobial agents, such as quaternary ammonium antimi 
crobial agents, acid sanitiZers, and other health care surface 
compatible antimicrobial agents. SanitiZing can be achieved 
by treatment times and With concentrations of antimicrobial 
compositions knoWn to those of skill in the art. Such 
concentrations and times are typically longer than those 
required for only detectable reductions in populations of 
microorganisms. Disinfecting can be achieved With any of a 
variety of antimicrobial agents including quaternary ammo 
nium antimicrobial agents. Disinfecting can employ antimi 
crobial agents more effective or potent than antimicrobial 
agents that result only in sanitiZing. Disinfecting can be 
achieved by treatment times and With concentrations of 
antimicrobial compositions knoWn to those of skill in the art. 
Such concentrations and times are typically longer than 
those required for sanitiZing. 

[0039] A method including antimicrobial treatment can 
also involve cleaning a medical cart, cage, instrument, or 
device by contacting the medical cart, cage, instrument, or 
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device With an aqueous cleaning composition formed by 
dissolving or suspending a solid alkaline, preferably a solid 
carbonate, cleaning composition. A method including anti 
microbial treatment can also involve rinsing the medical 
cart, cage, instrument, or device using an aqueous rinse 
composition formed by dissolving or suspending a solid 
rinse composition, preferably a solid neutral or neutraliZing 
rinse composition. 

[0040] Contacting With an antimicrobial composition can 
take place through manual application in an antimicrobial 
treatment area or bay or through application by cart, cage, 
instrument, or device Washing and/or antimicrobial treat 
ment apparatus. In a manual method cleaning and/or rinsing 
can also take place in the rinse area or bay, or in a separate 
area or bay. A cart, cage, instrument, or device Washing 
apparatus can include an antimicrobial treatment station that 
sanitiZes or disinfects the cart, cage, instrument, or device 
With a liquid antimicrobial composition formed from a solid 
quaternary ammonium or solid halogen antimicrobial com 
position. Such a Washing apparatus can also, optionally, 
include a cleaning and/or rinsing station. 

[0041] The antimicrobial composition employed either for 
manual or machine medical cart, cage, instrument, or device 
antimicrobial treatment can be a solid antimicrobial com 

position, preferably a solid quaternary ammonium or solid 
halogen antimicrobial composition, Which is described in 
greater detail herein beloW. 

[0042] Methods for Medical Cart Cleaning 

[0043] Medical cart cleaning can be accomplished either 
manually or With a machine. Manual medical cart cleaning 
can include preparing a use composition of a solid carbonate 
cleaning composition and applying it to the medical cart. 
Applying typically includes Wiping or scrubbing the medical 
cart With a brush, a toWel, or a sponge soaked With the 
cleaning composition. Applying can also include spraying 
the cart With the use composition. Manual medical cart 
cleaning can also include preparing a use composition of a 
rinse composition, preferably a neutral rinse composition, 
and applying it to the medical cart. Applying a rinse com 
position can include spraying, pouring, or Wiping the use 
composition onto the cart. Manual medical cart cleaning can 
also include preparing a use composition of a solid antimi 
crobial composition, preferably a solid quaternary ammo 
nium or solid halogen antimicrobial composition, and apply 
ing it to the medical cart. Applying an antimicrobial 
composition can include spraying, pouring, or Wiping the 
use composition onto the cart. Drying the medical cart, 
either manually or air drying, typically folloWs rinsing. 

[0044] Machine cleaning of a medical cart can employ any 
of a variety of con?gurations of medical cart cleaning 
apparatus. Such apparatus can be adapted to dispense the 
solid carbonate cleaning composition employed in the meth 
ods of the invention. Such apparatus can also typically be 
adapted to dispense the solid, e.g., solid neutral or neutral 
iZing, rinse composition employed in the methods of the 
invention. Such apparatus can also, optionally, be adapted to 
dispense the solid, e.g., solid quaternary ammonium or solid 
halogen, antimicrobial composition employed in the meth 
ods of the invention. A medical cart cleaning apparatus 
typically includes at least one chamber that houses the 
medical cart during Washing, rinsing, and/or antimicrobial 
treatment. 
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[0045] Smaller medical cart cleaning apparatus typically 
include a single chamber siZed to house, for example, 1-3 
medical carts. Medical carts can be introduced into the 
smaller apparatus by an operator through a door or other 
coverable opening in the chamber. The apparatus then 
subjects the carts in the chamber to one or more of Washing, 
rinsing, antimicrobial treatment, and/or drying cycles. 
Washing typically occurs by spraying the medical cart With 
a use Wash composition. Rinsing typically occurs by spray 
ing the medical cart With a use rinse composition. Option 
ally, antimicrobial treatment can occur by spraying the 
medical cart With a use antimicrobial composition. Drying 
can occur by bloWing ambient or heated air, or by treating 
With steam. Medical carts can be removed from the chamber 
by an operator through the same door or other coverable 
opening or through an exit door or other coverable opening 
on an opposite side of the apparatus. 

[0046] Larger medical cart cleaning apparatus typically 
includes a transport apparatus that transports one or several 
carts through one or more chambers including Washing, 
rinsing, optionally antimicrobial treatment, and/or drying 
stations. Such a medical cart cleaning apparatus can 
resemble a touchless car Wash siZed and con?gured for 
cleaning medical carts instead of cars. Typically the cart is 
transported through the Washing, rinsing, optional antimi 
crobial treatment, and/or drying stations by a track or rail 
apparatus While tipped at an acute angle from the horiZontal, 
With its doors (if any) open. This tipping can keep the doors 
open and alloW liquid to drain off any normally horiZontal 
surfaces of the medical cart. The entry to a larger medical 
cart cleaning apparatus can be covered, for example, by a 
door or With hanging plastic strips that alloW entry of carts 
but that retain use compositions in the apparatus. The Wash 
station typically sprays the medical cart With use Wash 
composition. Arinse station typically sprays the medical cart 
With use rinse composition. An optional antimicrobial treat 
ment station typically sprays the medical cart With use 
antimicrobial composition. At the drying station, bloWers 
bloW ambient or heated air on the cart, or the cart is steam 
treated. Alternatively, the cart can be removed from the 
apparatus and toWel dried. One or more stations can be at 
different, overlapping, or the same locations. The exit from 
the apparatus can be covered in the same manner as the 
entrance. 

[0047] Mechanical cart Washers can employ up to about 
30 to about 40 gallons of use composition of cleaning 
composition per Wash cycle, up to about 30 to about 40 
gallons of use composition rinse composition per rinse 
cycle, and, optionally, up to about 30 to about 40 gallons of 
use antimicrobial composition per antimicrobial treatment 
cycle. The actual amount of cleaning, rinsing, or antimicro 
bial composition used Will be based on the judgment of the 
user, and Will depend upon factors such as the particular 
product formulation of the composition, the concentration of 
the composition, the number of soiled carts to be cleaned 
and the degree of soiling of the carts. 

[0048] A machine that Washes medical carts can also be 
employed to Wash other Wheeled medical equipment or 
supplies such as Wheel chairs, Wheeled stands, such as those 
that hold intravenous bags, tubes and pumps, Wheeled 
(metro) shelves, and the like. 
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[0049] Methods for Medical Cage Cleaning 

[0050] Medical cage cleaning can be accomplished either 
manually or With a machine. Manual medical cage cleaning 
can include preparing a use composition of a solid carbonate 
cleaning composition and applying it to the medical cage. 
Applying typically includes Wiping or scrubbing the medical 
cage With a brush, a toWel, or a sponge soaked With the 
cleaning composition. Applying can also include spraying 
the cage With the use composition. Manual medical cage 
cleaning can also include preparing a use composition of a 
solid rinse composition, preferably a solid neutral or neu 
traliZing rinse composition, and applying it to the medical 
cage. Applying a rinse composition can include spraying, 
pouring, or Wiping the use composition onto the cage. 
Manual medical cage cleaning can also include preparing a 
use composition of a solid antimicrobial composition, pref 
erably a solid quaternary ammonium or solid halogen anti 
microbial composition, and applying it to the medical cage. 
Applying an antimicrobial composition can include spray 
ing, pouring, or Wiping the use composition onto the cage. 
Drying the medical cage, either manually or air drying, 
typically folloWs rinsing. 

[0051] Machine cleaning of a medical cage can employ 
any of a variety of con?gurations of medical cage cleaning 
apparatus. Such apparatus can be adapted to dispense the 
solid carbonate cleaning composition employed in the meth 
ods of the invention. Such apparatus can also typically be 
adapted to dispense the solid, e.g., solid neutral or neutral 
iZing, rinse composition employed in the methods of the 
invention. Such apparatus can also, optionally, be adapted to 
dispense the solid, e.g., solid quaternary ammonium or solid 
halogen, antimicrobial composition employed in the meth 
ods of the invention. A medical cage cleaning apparatus 
typically includes at least one chamber that houses the 
medical cage during Washing, rinsing, and/or antimicrobial 
treatment. 

[0052] Smaller medical cage cleaning apparatus typically 
include a single chamber siZed to house, for example, 1-3 
medical cages. Medical cages can be introduced into the 
smaller apparatus by an operator through a door or other 
coverable opening in the chamber. The apparatus then 
subjects the cages in the chamber to one or more of Washing, 
rinsing, antimicrobial treatment, and/or drying cycles. 
Washing typically occurs by spraying the medical cage With 
a use Wash composition. Rinsing typically occurs by spray 
ing the medical cage With a use rinse composition. Option 
ally, antimicrobial treatment can occur by spraying the 
medical cage With a use antimicrobial composition. Drying 
can occur by bloWing ambient or heated air, or by treating 
With steam. Medical cages can be removed from the cham 
ber by an operator through the same door or other coverable 
opening or through an exit door or other coverable opening 
on an opposite, or “clean”, side of the apparatus. 

[0053] Larger medical cage cleaning apparatus typically 
includes a transport apparatus that transports one or several 
cages through one or more chambers including Washing, 
rinsing, optionally antimicrobial treatment, and/or drying 
stations. Such a medical cage cleaning apparatus can 
resemble a touchless car Wash siZed and con?gured for 
cleaning medical cages instead of cars. Typically the cage is 
transported through the Washing, rinsing, optionally antimi 
crobial treatment, and/or drying stations by a track or rail 
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apparatus. The entry to a larger medical cage cleaning 
apparatus can be covered, for example, by a door or With 
hanging plastic strips that alloW entry of cages but that retain 
use compositions in the apparatus. The Wash station typi 
cally sprays the medical cage With use Wash composition. A 
rinse station typically sprays the medical cage With use rinse 
composition. An optional antimicrobial treatment station 
typically sprays the medical cage With use antimicrobial 
composition. At the drying station, bloWers bloW ambient or 
heated air on the cage, or the cage is steam treated. Alter 
natively, the cage can be removed from the apparatus and 
toWel dried. One or more stations can be at different, 
overlapping, or the same locations. The eXit from the appa 
ratus can be covered in the same manner as the entrance. 

[0054] Mechanical cage Washers can employ up to about 
30 to about 40 gallons of use cleaning composition per Wash 
cycle, up to about 30 to about 40 gallons of use rinse 
composition per rinse cycle, and, optionally, up to about 30 
to about 40 gallons of use antimicrobial composition per 
antimicrobial treatment cycle. The actual amount of clean 
ing, rinsing, and/or antimicrobial composition used Will be 
based on the judgment of the user, and Will depend upon 
factors such as the particular product formulation of the 
composition, the concentration of the composition, the num 
ber of soiled cages to be cleaned and the degree of soiling 
of the cages. 

[0055] Methods for Instrument Cleaning 

[0056] Instrument cleaning can be accomplished either 
manually or With a machine. Manual instrument cleaning 
can include preparing a use composition of a solid carbonate 
cleaning composition and applying it to the instrument. 
Applying typically includes Wiping or scrubbing the instru 
ment With a brush, a cloth, or a sponge soaked With the 
cleaning composition. Applying can also include spraying 
the instrument With the use composition. Manual instrument 
cleaning can also include preparing a use rinse composition, 
preferably a neutral or neutraliZing rinse composition, and 
applying it to the instrument. Applying a rinse composition 
can include spraying, pouring, or Wiping the use composi 
tion onto the instrument. Manual medical instrument clean 
ing can also include preparing a use composition of a solid 
antimicrobial composition, preferably a solid quaternary 
ammonium or solid halogen antimicrobial composition, and 
applying it to the medical instrument. Applying an antimi 
crobial composition can include spraying, pouring, or Wip 
ing the use composition onto the instrument. Drying the 
instrument, either manually or air drying, typically folloWs 
rinsing. 
[0057] Machine cleaning of an instrument can employ any 
of a variety of con?gurations of instrument cleaning appa 
ratus. Such apparatus can be adapted to dispense the solid 
carbonate cleaning composition employed in the methods of 
the invention. Such apparatus can also typically be adapted 
to dispense the solid, e.g., solid neutral or neutraliZing, rinse 
composition employed in the methods of the invention. Such 
apparatus can also, optionally, be adapted to dispense the 
solid, e.g., solid quaternary ammonium or solid halogen, 
antimicrobial composition employed in the methods of the 
invention. An instrument cleaning apparatus typically trans 
ports a basket containing instruments through the chamber 
or chambers. The apparatus typically includes at least one 
chamber that houses the instrument during Washing, rinsing, 
and/or antimicrobial treatment cycles. 
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[0058] Preferred apparatus carries out 2 to 4 different 
Washing, rinsing, antimicrobial treatment, or other treating 
cycles. These cycles can include a pre-cleaning cycle includ 
ing contacting, typically spraying, the instrument With an 
enZyme containing composition, such as an enZyme con 
taining solid carbonate cleaning composition or a stabiliZed 
enZyme carbonate cleaning composition. If used, this pre 
cleaning cycle precedes the Washing cycle. The Washing 
cycle includes contacting, typically spraying, the instrument 
With a solid carbonate cleaning composition. A rinsing cycle 
can folloW the Washing cycle. The rinsing cycle includes 
contacting, typically spraying, the instrument With a rinsing 
composition, preferably a neutral rinsing composition. 
These cycles can also include a lubricating cycle. The 
lubricating cycle includes contacting, typically spraying, the 
instrument With a lubricating composition, such as an oil 
based emulsion or “milk bath”. Lubricating oil based emul 
sions or milk baths are knoWn to those of skill in the art. The 
pre-cleaning and/or lubricating steps can be conducted 
manually, With the apparatus conducting at least the Washing 
and rinsing cycles. 

[0059] Mechanical instrument Washers can employ up to 
about 3 to about 5 gallons of use composition of cleaning 
composition per Wash cycle, up to about 3 to about 5 gallons 
of use composition rinse composition per rinse cycle, and up 
to about 3 to about 5 gallons of use composition antimicro 
bial composition per antimicrobial treatment cycle. The 
actual amount of cleaning or rinsing composition used Will 
be based on the judgment of the user, and Will depend upon 
factors such as the particular product formulation of the 
composition, the concentration of the composition, the num 
ber of soiled instruments to be cleaned and the degree of 
soiling of the instruments. 

[0060] Solid Carbonate Cleaning Compositions 

[0061] The present solid carbonate cleaning compositions 
are typically solids based on a matriX of carbonate and 
bicarbonate, but including additional ingredients. The solid 
matriX includes conventional alkaline carbonate cleaning 
agent, a sequestering agent, and other active ingredients that 
Will vary according to the type of composition being manu 
factured. Preferred ingredients are as folloWs: 

Solid Matrix Composition 

Chemical Percent Range 
Alkali metal salt of an 1-30 Wt—%; preferably 3-15 Wt—% 
Organophosphonate of a potassium salt thereof 
Water 5-15 Wt—%; preferably 5-12 Wt—% 
Alkali Metal Carbonate/ 25-80 Wt—%; preferably 30-55 Wt—% 
Surfactant O to 25 Wt—%; preferably 0.1-20 Wt—% 

[0062] Solidi?cation of this material typically produces an 
E-form hydrate binder composition. This hydrate binder is 
not a simple hydrate of the carbonate component, as is 
described brie?y beloW and in greater detail in US. patent 
application Ser. No. 08/989,824 and US. Pat. No. 6,156, 
715, Which have been incorporated herein by reference. 

[0063] Alkaline Source 

[0064] The solid carbonate cleaning composition pro 
duced according to the invention can include effective 
amounts of one or more alkaline sources to enhance cleaning 
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of a substrate and improve soil removal performance of the 
composition. The alkaline matrix can be bound into a solid 
due to the presence of the binder hydrate composition 
including its Water of hydration. Such a composition 
includes about 10-80 Wt-%, preferably about 15-70 Wt-% of 
an alkali metal carbonate source, most preferably about 
20-60 Wt-%. Ametal carbonate such as sodium or potassium 
carbonate, bicarbonate, sesquicarbonate, mixtures thereof 
and the like can be used. The total alkalinity source can 
include less than about 10 Wt-%, preferably about 5 Wt-% or 
less, of an alkali metal hydroxide. The alkali metal hydrox 
ide is preferably present in an amount that does not disad 
vantageously alter the balance of carbonate to bicarbonate 
but that can, for example, balance other added acidic mate 
rials. Preferably carbonate and bicarbonate are the primary 
sources of alkalinity, With any other source present only to 
neutraliZe other acidic materials. 

[0065] A highly effective detergent material can be made 
With little Water (i.e. less than 11.5 Wt-%, preferably less 
than 10 Wt-% Water) based on the total amount of solid. The 
carbonate based materials can be made in extrusion methods 
With little Water. The total amount of Water present in the 
solid block detergents of the invention is preferably less than 
about 11 to 12 Wt-% Water based on the total chemical 
composition (not including the Weight of the container, if 
any). The preferred solid detergent includes less than about 
2.0, more preferably about 0.9 to 1.7 moles of Water per each 
mole of carbonate. Preferred stable solid detergents Will 
include about 5 to 20 Wt-%, preferably 10 to 15 Wt-% 
anhydrous carbonate. The balance of the carbonate includes 
carbonate monohydrate. Further, some small amount of 
sodium carbonate monohydrate can be used in the manu 
facture of the detergent, hoWever, such Water of hydration is 
used in this calculation. 

[0066] The alkali metal carbonate can be used in a for 
mulation that includes an effective amount of a hardness 
sequestering agent that both sequesters hardness ions such as 
calcium, magnesium and manganese but also provides soil 
removal and suspension properties. The formulations can 
also contain a surfactant system that, in combination With 
the sodium carbonate and other components, effectively 
removes soils at typical use temperatures and concentra 
tions. The solid detergent can also contain other common 
additives such as surfactants, builders, thickeners, soil anti 
redeposition agents, defoamers, rinse aids, dyes, perfumes, 
etc. 

[0067] Binder Composition 
[0068] A preferred binding agent includes a solid matrix 
based on a combination of a carbonate hydrate and a 
non-hydrated carbonate species solidi?ed by a hydrated 
species, referred to herein as the E-form hydrate or binder. 
Preferably, the E-form binder includes a carbonate salt, an 
organic phosphonate or acetate component and Water. In the 
E-form hydrate binder, for each mole of organic phospho 
nate or amino acetate, there is about 3 to 10 molar parts of 
alkali metal carbonate monohydrate and 5 to 15 molar parts 
of Water based on the binder Weight. Typically, the E-form 
hydrate is dispersed throughout the solid. The solid can 
contain other cleaning ingredients and a controlled amount 
of Water. The solid detergent can use a substantial propor 
tion, suf?cient to obtain non-corrosive cleaning properties, 
of a hydrated carbonate and a non-hydrated carbonate 
formed into solid. 
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[0069] The binder typically includes an alkali metal car 
bonate, an organic phosphonate sequestrant and Water. A 
solid detergent can be manufactured including sodium car 
bonate, an organic phosphonate or acetate, less than about 
1.3 moles of Water per each mole of sodium carbonate and 
other optional ingredients including nonionic surfactants, 
defoamers, enZymes and the like. Under these conditions, a 
solid functional material can be manufactured from a mix 
ture of ingredients having both hydrated sodium carbonate 
and non-hydrated sodium carbonate. The mixture can be 
formed into a solid using a hydration complex including a 
portion of the sodium carbonate, the organic phosphonate or 
acetate sequestrant and Water. The majority of the Water 
present forms carbonate monohydrate Within the overall 
complex. The complex can be a substantially amorphous 
material substantially free of crystalline structure as shoWn 
in x-ray crystallographic studies. The material solidi?ed by 
the complex can be in large part, about 10 to 85 Wt. %, 
Na2CO3-H2O (monohydrate); less than about 25 Wt. %, 
preferably about 0.1 to 15 Wt. % anhydrous carbonate. Such 
solid detergent materials are preferably substantially free of 
a component that can compete With the alkali metal carbon 
ate or the E-form material for Water of hydration and 
interfere With solidi?cation. 

[0070] Additional Ingredients 

[0071] The present solid carbonate cleaning composition 
can include any of a variety of ingredients typically included 
in solid carbonate or other cleaning compositions. Such 
ingredients include, but are not limited to, a surfactant, a 
metal protecting silicate, a chelating or sequestering agent, 
a builder, secondary hardening agent or solubility modi?er, 
detergent ?ller, defoamer, anti-redeposition agent, a thresh 
old agent or system, polyol, Wetting agent, hydrotrope, as 
Well as pigments or dye, fragrance, carbohydrate, and the 
like. Adjuvants and other additive ingredients Will vary 
according to the type of composition being manufactured. 

[0072] Such additional ingredients can be preformulated 
With the solid carbonate cleaning composition of the inven 
tion or added to the system simultaneously, or even after, the 
addition of the solid carbonate composition. The composi 
tion of the invention can also contain any number of other 
constituents as necessitated by the application, Which are 
knoWn to those of skill in the art and Which can facilitate the 
activity of the present invention. 

[0073] Chelating Agents or Sequestrants 

[0074] Chelating agents or sequestrants generally useful in 
the present compositions include alkyl diamine polyacetic 
acid-type chelating agents such as EDTA (ethylene diamine 
tetraacetate tetrasodium salt), acrylic and polyacrylic acid 
type stabiliZing agents, phosphonic acid, and phosphonate 
type chelating agents among others. Preferable sequestrants 
include phosphonic acids and phosphonate salts including 
1-hydroxy ethylidene-1,1-diphosphonic acid 
(CH3C(PO3H2)2OH) (HEDP), amino[tri(methylene phos 
phonic acid)] (ATMP), ethylene diamine[tetra methylene 
phosphonic acid)], 2-phosphene butane-1,2,4-tricarboxylic 
acid (PBTC), as Well as the alkyl metal salts, ammonium 
salts, or alkyloyl amine salts, such as mono, di, or tetra 
ethanolamine salts. 

[0075] Amino phosphates and phosphonates are also suit 
able for use as chelating agents in the compositions of the 
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invention and include ethylene diamine (tetramethylene 
phosphonates), nitrilotrismethylene phosphates, diethylen 
etriamine (pentamethylene phosphonates). These amino 
phosphonates commonly contain alkyl or alkaline groups 
With less than 8 carbon atoms. The phosphonic acid may also 
include a loW molecular Weight phosphonopolycarboxylic 
acid such as one having about 2-4 carboxylic acid moieties 
and about 1-3 phosphonic acid groups. Such acids include 
1-phosphono-1-methylsuccinic acid, phosphonosuccinic 
acid and 2-phosphonobutane-1,2,4-tricarboxylic acid. 

[0076] Commercially available chelating agents include 
phosphonates sold under the trade name DEQUEST® 
including, for example, 1-hydroxyethylidene-1,1-diphos 
phonic acid, available from Monsanto Industrial Chemicals 
Co., St. Louis, Mo., as DEQUEST® 2010; amino(tri(meth 
ylenephosphonic acid)), (N[CH2PO3H2]3), available from 
Monsanto as DEQUEST® 2000; ethylenediamine[tetra(m 
ethylenephosphonic acid)] available from Monsanto as 
DEQUEST® 2041; and 2-phosphonobutane-1,2,4-tricar 
boxylic acid available from Mobay Chemical Corporation, 
Inorganic Chemicals Division, Pittsburgh, Pa., as Bayhibit 
AM; and amino[tri(methylene phosphonic acid)] (ATMP) 
available as Briquest 301-50A: Amino Tri (Methylene Phos 
phonic Acid) (ATMP), 50%, loW ammonia from Albright & 
Wilson. 

[0077] The above-mentioned phosphonic acids can also be 
used in the form of Water soluble acid salts, particularly the 
alkali metal salts, such as sodium or potassium; the ammo 
nium salts or the alkylol amine salts Where the alkylol has 2 
to 3 carbon atoms, such as mono-, di-, or triethanolamine 
salts. If desired, mixtures of the individual phosphonic acids 
or their acid salts can also be used. 

[0078] Preferred sequestrants for use in compositions With 
an E-form binder include an organic phosphonate or an 
amino acetate. Organic phosphonates that are useful in the 
E-Form hydrate of the invention include, for example 1-hy 
droxyethane-1,1-diphosphonic acid, aminotrimethylene 
phosphonic acid, diethylenetriaminepenta(meth 
ylenephosphonic acid) and other similar organic phospho 
nates. Amino carboxylic acids, such as amino acetates, that 
useful in the E-Form binder include, for example, N-hy 
droxyethylaminodiacetic acid, an hydroxyethylenediamine 
tetraacetic acid, diethylenetriaminepentaacetic acid, nitrilo 
triacetic acid (NTA), ethylenediaminetetraacetic acid 
(EDTA), N-hydroxyethyl-ethylenediaminetriacetic acid 
(HEDTA), diethylenetriaminepentaacetic acid (DTPA), and 
other similar acids having an amino group With a carboxylic 
acid substituent. Preferred cleaning compositions With an 
E-form binder include about 01-70 Wt. %, preferably from 
about 5-60 Wt. %, of a chelating/sequestering agent. 

[0079] Builder 

[0080] Detergent builders can optionally be included in 
the solid carbonate cleaning composition of the present 
invention for purposes including assisting in controlling 
mineral hardness. Inorganic as Well as organic builders can 
be used. The level of builder can vary Widely depending 
upon the end use of the composition and its desired physical 
form. 

[0081] Inorganic or phosphate-containing detergent build 
ers include alkali metal, ammonium and alkanolammonium 
salts of polyphosphates (e.g. tripolyphosphates, pyrophos 
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phates, and glassy polymeric meta-phosphates). Non-phos 
phate builders may also be used. These can include phytic 
acid, silicates, alkali metal carbonates (e.g. carbonates, 
bicarbonates, and sesquicarbonates), sulphates, aluminosili 
cates, monomeric polycarboxylates, homo or copolymeric 
polycarboxylic acids or their salts in Which the polycarboxy 
lic acid includes at least tWo carboxylic radicals separated 
from each other by not more than tWo carbon atoms, citrates, 
succinates, and the like. Preferred builders include citrate 
builders, e.g., citric acid and soluble salts thereof, due to 
their ability to enhance detergency of a soap or detergent 
solution and their availability from reneWable resources and 
their biodegradability. 

[0082] Surfactant 
[0083] The surfactant or surfactant admixture of the 
present invention can be selected from Water soluble or 
Water dispersible nonionic, semi-polar nonionic, anionic, 
cationic, amphoteric, ZWitterionic surface-active agents, or 
any combination thereof. Anionic and nonionic agents are 
preferred. The particular surfactant or surfactant mixture 
chosen for use in the process and products of this invention 
can depend on the conditions of ?nal utility, including 
method of manufacture, physical product form, use pH, use 
temperature, foam control, and soil type. Preferably, the 
cleaning composition comprises a cleaning agent in an 
amount effective to provide a desired level of cleaning, 
preferably about 0-20 Wt %, more preferably about 1.5-15 
Wt %. A typical listing of the classes and species of surfac 
tants useful herein appears in US. Pat. No. 3,664,961 issued 
May 23, 1972, to Norris. 

[0084] Nonionic surfactants useful in cleaning composi 
tions, include those having a polyalkylene oxide polymer as 
a portion of the surfactant molecule. Such nonionic surfac 
tants include, for example, chlorine-, benZyl-, methyl-, 
ethyl-, propyl-, butyl- and other like alkyl-capped polyeth 
ylene glycol ethers of fatty alcohols; polyalkylene oxide free 
nonionics such as alkyl polyglycosides; sorbitan and sucrose 
esters and their ethoxylates; alkoxylated ethylene diamine; 
alcohol alkoxylates such as alcohol ethoxylate propoxylates, 
alcohol propoxylates, alcohol propoxylate ethoxylate pro 
poxylates, alcohol ethoxylate butoxylates, and the like; 
nonylphenol ethoxylate, polyoxyethylene glycol ethers and 
the like; carboxylic acid esters such as glycerol esters, 
polyoxyethylene esters, ethoxylated and glycol esters of 
fatty acids, and the like; carboxylic amides such as dietha 
nolamine condensates, monoalkanolamine condensates, 
polyoxyethylene fatty acid amides, and the like; and poly 
alkylene oxide block copolymers including an ethylene 
oxide/propylene oxide block copolymer such as those com 
mercially available under the trademark PLURONIC® 
(BASF-Wyandotte), and the like; and other like nonionic 
compounds. Silicone surfactants such as the ABIL® B8852 
can also be used. 

[0085] Preferred surfactants include nonionic surfactants, 
such as alkylphenol alkoxylates. Alkylphenol alkoxylates 
include condensation products of one mole of alkyl phenol 
Wherein the alkyl chain, of straight chain or branched chain 
con?guration, or of single or dual alkyl constituent, contains 
from about 8 to about 18 carbon atoms With from about 3 to 
about 50 moles of ethylene oxide. Preferred alkyl phenol 
alkoxylates include having a CM2 alkyl group and from 
about 3 to 16 moles of alkylene oxide, such as nonylphenol 
ethoxylates, such as nonylphenol ethoxylate 9.5. 
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[0086] Anionic surfactants useful in the present cleaning 
compositions, include, for example, carboxylates such as 
alkylcarboxylates (carboxylic acid salts) and polyalkoxycar 
boxylates, alcohol ethoxylate carboxylates, nonylphenol 
ethoxylate carboxylates, and the like; sulfonates such as 
alkylsulfonates, alkylbenZenesulfonates, alkylarylsul 
fonates, sulfonated fatty acid esters, and the like; sulfates 
such as sulfated alcohols, sulfated alcohol ethoxylates, sul 
fated alkylphenols, alkylsulfates, sulfosuccinates, alkylether 
sulfates, and the like; and phosphate esters such as alky 
lphosphate esters, and the like. Preferred anionics are 
sodium alkylarylsulfonate, alpha-ole?nsulfonate, and fatty 
alcohol sulfates. 

[0087] Cationic surfactants useful for inclusion in a clean 
ing composition include amines such as primary, secondary 
and tertiary monoamines With C18 alkyl or alkenyl chains, 
ethoxylated alkylamines, alkoxylates of ethylenediamine, 
imidaZoles such as a 1-(2-hydroxyethyl)-2-imidaZoline, a 
2-alkyl-1-(2-hydroxyethyl)-2-imidaZoline, and the like; and 
quaternary ammonium salts, as for example, alkylquaternary 
ammonium chloride surfactants such as n-alkyl(C12 
C18)dimethylbenZyl ammonium chloride, n-tetradecyldim 
ethylbenZylammonium chloride monohydrate, a naphthyl 
ene-substituted quaternary ammonium chloride such as 
dimethyl-1-naphthylmethylammonium chloride, and the 
like; and other like cationic surfactants. 

[0088] Surfactants can be used singly or in combination in 
the practice and utility of the present invention. In particular, 
nonionics and anionics can be used in combination. Semi 
polar nonionic, cationic, amphoteric and ZWitterionic sur 
factants can be employed in combination With nonionics or 
anionics. The organic surfactant compounds can be formu 
lated into any of the several commercially desirable com 
position forms of this invention having disclosed utility. Said 
compositions are Washing or presoak treatments for soiled 
surfaces in concentrated form Which, When dispensed or 
dissolved in Water, properly diluted by a proportionating 
device, and delivered to the target surfaces as a solution, gel 
or foam Will provide cleaning. 

[0089] Metal Protecting Silicates 

[0090] An effective amount of an alkaline metal silicate or 
hydrate thereof can be employed in the compositions and 
processes of the invention to form a stable solid cleaning 
composition that can have metal protecting capacity. The 
silicates employed in the compositions of the invention are 
knoWn in the art. For example, typical alkali metal silicates 
are those poWdered, particulate or granular silicates Which 
are either anhydrous or preferably Which contain Water of 
hydration (5 to 25 Wt-%, preferably 15 to 20 Wt-% Water of 
hydration). These silicates are preferably sodium silicates 
and have a NazOzSiO2 ratio of about 1:1 to about 1:5, 
respectively, and typically contain available bound Water in 
the amount of from 5 to about 25 Wt-%. In general, the 
silicates employed in the present compositions have a 
NazOzSiO2 ratio of 1:1 to about 1:3.75, preferably about 
111.5 to about 11375 and most preferably about 111.5 to 
about 1:25. A silicate With a NazOzSiO2 ratio of about 1:2 
and about 16 to 22 Wt-% Water of hydration, is most 
preferred. For example, such silicates are available in poW 
der form as GD Silicate and in granular form as Britesil 
H-20, from PQ Corporation. These ratios may be obtained 
With single silicate compositions or combinations of silicates 
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Which upon combination result in the preferred ratio. The 
hydrated silicates at preferred ratios, a NazOzSiO2 ratio of 
about 111.5 to about 1:25 have been found to provide the 
optimum metal protection and rapidly forming solid block 
detergent. 
[0091] The amount of silicate used in forming the com 
positions of the invention tend to vary betWeen 10 and 30 
Wt-%, preferably about 15 to 30 Wt-% depending on degree 
of hydration. In one embodiment, the amount of silicate is in 
the range of 12-25 Wt-%; preferably 15-30 Wt-% of a 
hydrated silicate including 5 to 25 % Water. Generally, 
hydrated silicates are preferred. 

[0092] Antimicrobial Agents 

[0093] Antimicrobial agents are chemical compositions 
that can be used in a solid carbonate cleaning composition 
to prevent microbial contamination of instruments, such as 
medical and dental devices or instruments. Generally, these 
materials fall in speci?c classes including phenolics, halo 
gen compounds, quaternary ammonium compounds, metal 
derivatives, amines, alkanol amines, nitro derivatives, 
analides, organosulfur and sulfur-nitrogen compounds and 
miscellaneous compounds. The given antimicrobial agent 
depending on chemical composition and concentration may 
simply limit further proliferation of numbers of the microbe 
or may destroy all or a substantial proportion of the micro 
bial population. The terms “microbes” and “microorgan 
isms” typically refer primarily to bacteria, fungi, viruses, 
and the like. In use, the antimicrobial agents are formed into 
a solid carbonate cleaning composition that When diluted 
and dispensed using an aqueous stream forms an aqueous 
disinfectant or sanitiZer composition that can be contacted 
With a variety of surfaces resulting in prevention of groWth 
or the killing of a substantial proportion of the microbial 
population. Common antimicrobial agents include phenolic 
antimicrobials such as pentachlorophenol, orthophenylphe 
nol. Halogen containing antibacterial agents include sodium 
trichloroisocyanurate, iodine-poly(vinylpyrolidinonen) 
complexes, bromine compounds such as 2-bromo-2-nitro 
propane-1,3-diol quaternary antimicrobial agents such as 
benZalconium chloride, cetylpyridiniumchloride, amine and 
nitro containing antimicrobial compositions such as hexahy 
dro-1,3,5-tris(2-hydroxyethyl)-s-triaZine, dithiocarbamates 
such as sodium dimethyldithiocarbamate, and a variety of 
other materials knoWn in the art for their microbial proper 
ties. 

[0094] Defoaming Agents 
[0095] A minor but effective amount of a defoaming agent 
for reducing the stability of foam may also be included in the 
present cleaning compositions. Preferably, the cleaning 
composition includes about 0.0001-5 Wt-% of a defoaming 
agent, preferably about 0.01-3 Wt-%. 

[0096] Examples of defoaming agents suitable for use in 
the present compositions include silicone compounds such 
as silica dispersed in polydimethylsiloxane, fatty amides, 
hydrocarbon Waxes, fatty acids, fatty esters, fatty alcohols, 
fatty acid soaps, ethoxylates, mineral oils, polyethylene 
glycol esters, alkyl phosphate esters such as monostearyl 
phosphate, and the like. A discussion of defoaming agents 
may be found, for example, in US. Pat. No. 3,048,548 to 
Martin et al., US. Pat. No. 3,334,147 to Brunelle et al., and 
US. Pat. No. 3,442,242 to Rue et al., the disclosures of 
Which are incorporated by reference herein. 
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[0097] Dyes and Fragrances 

[0098] Various dyes, odorants including perfumes, and 
other aesthetic enhancing agents may also be included in the 
composition. Dyes may be included to alter the appearance 
of the composition, as for example, Direct Blue 86 (Miles), 
Fastusol Blue (Mobay Chemical Corp.), Acid Orange 7 
(American Cyanamid), Basic Violet 10 (SandoZ), Acid Yel 
loW 23 (GAF), Acid YelloW 17 (Sigma Chemical), Sap 
Green (Keyston Analine and Chemical), Metanil YelloW 
(Keystone Analine and Chemical), Acid Blue 9 (Hilton 
Davis), Sandolan Blue/Acid Blue 182 (SandoZ), Hisol Fast 
Red (Capitol Color and Chemical), Fluorescein (Capitol 
Color and Chemical), Acid Green 25 (Ciba-Geigy), and the 
like. 

[0099] Fragrances or perfumes that may be included in the 
compositions include, for example, terpenoids such as cit 
ronellol, aldehydes such as amyl cinnamaldehyde, a jasmine 
such as C1S-jasmine or jasmal, vanillin, and the like. 

[0100] Anti-Redeposition Agents 

[0101] A cleaning composition can also include an anti 
redeposition agent, Which can facilitate sustained suspension 
of soils in a cleaning solution and preventing the removed 
soils from being redeposited onto the substrate being 
cleaned. Examples of suitable anti-redeposition agents 
include fatty acid amides, ?uorocarbon surfactants, complex 
phosphate esters, styrene maleic anhydride copolymers, and 
cellulosic derivatives such as hydroxyethyl cellulose, 
hydroxypropyl cellulose, and the like. A cleaning composi 
tion may include about 05-10 Wt-%, preferably about 1-5 
Wt-%, of an anti-redeposition agent. 

[0102] Rinse Aid Functional Materials 

[0103] Functional materials of the invention can comprise 
a formulated rinse aid composition containing a Wetting or 
sheeting agent combined With other optional ingredients in 
a solid block made using the hydrate complex of the 
invention. The rinse aid components of the cast solid rinse 
aid of the invention is a Water soluble or dispersible loW 
foaming organic material capable of reducing the surface 
tension of the rinse Water to promote sheeting action and to 
prevent spotting or streaking caused by beaded Water after 
rinsing is complete in WareWashing processes. Such sheeting 
agents are typically organic surfactant like materials having 
a characteristic cloud point. 

[0104] The cloud point of the surfactant rinse or sheeting 
agent is de?ned as the temperature at Which a 1 Wt. % 
aqueous solution of the surfactant turns cloudy When 
Warmed. Since there are tWo general types of rinse cycles in 
commercial WareWashing machines, a ?rst type generally 
considered a sanitiZing rinse cycle uses rinse Water at a 
temperature of about 180° F., about 80° C. or higher. A 
second type of non-sanitiZing machines uses a loWer tem 
perature non-sanitiZing rinse, typically at a temperature of 
about 125° F., about 50° C. or higher. Surfactants useful in 
these applications are aqueous rinses having a cloud point 
greater than the available hot service Water. Accordingly, the 
loWest useful cloud point measured for the surfactants of the 
invention is approximately 40° C. The cloud point can also 
be 60° C. or higher, 70° C. or higher, 80° C. or higher, etc., 
depending on the use locus hot Water temperature and the 
temperature and type of rinse cycle. 
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[0105] Preferred sheeting agents, typically comprise a 
polyether compound prepared from ethylene oxide, propy 
lene oxide, or a mixture in a homopolymer or block or 
heteric copolymer structure. Such polyether compounds are 
knoWn as polyalkylene oxide polymers, polyoxyalkylene 
polymers or polyalkylene glycol polymers. Such sheeting 
agents require a region of relative hydrophobicity and a 
region of relative hydrophilicity to provide surfactant prop 
erties to the molecule. Such sheeting agents have a molecu 
lar Weight in the range of about 500 to 15,000. Certain types 
of (PO)(EO) polymeric rinse aids have been found to be 
useful containing at least one block of poly(PO) and at least 
one block of poly(EO) in the polymer molecule. Additional 
blocks of poly(EO), poly PO or random polymeriZed regions 
can be formed in the molecule. 

[0106] Particularly useful polyoxypropylene polyoxyeth 
ylene block copolymers are those comprising a center block 
of polyoxypropylene units and blocks of polyoxyethylene 
units to each side of the center block. Such polymers have 
the formula shoWn beloW: 

(E0)n_(P0)m_(E0)n 
[0107] Wherein n is an integer of 20 to 60, each end is 
independently an integer of 10 to 130. Another useful block 
copolymer are block copolymers having a center block of 
polyoxyethylene units and blocks of polyoxypropylene to 
each side of the center block. Such copolymers have the 
formula: 

(P0)n_(E0)m_(P0)n 
[0108] Wherein m is an integer of 15 to 175 and each end 
are independently integers of about 10 to 30. 

[0109] The solid functional materials of the invention can 
often use a hydrotrope to aid in maintaining the solubility of 
sheeting or Wetting agents. Hydrotropes can be used to 
modify the aqueous solution creating increased solubility for 
the organic material. Preferred hydrotropes are loW molecu 
lar Weight aromatic sulfonate materials such as xylene 
sulfonates and dialkyldiphenyl oxide sulfonate materials. 

[0110] Bleaching Agent 
[0111] Bleaching agents for use in inventive formulations 
for lightening or Whitening a substrate, include bleaching 
compounds capable of liberating an active halogen species, 
such as C12, Br2, —OCl_ and/or —OBr_, under conditions 
typically encountered during the cleansing process. Suitable 
bleaching agents for use in the present cleaning composi 
tions include, for example, chlorine-containing compounds 
such as a chlorine, a hypochlorite, chloramine. Preferred 
halogen-releasing compounds include the alkali metal 
dichloroisocyanurates, chlorinated trisodium phosphate, the 
alkali metal hypochlorites, monochloramine and dichloram 
ine, and the like. Encapsulated chlorine sources may also be 
used to enhance the stability of the chlorine source in the 
composition (see, for example, US. Pat. Nos. 5 4,618,914 
and 4,830,773, the disclosure of Which is incorporated by 
reference herein). Ableaching agent may also be a peroxy 
gen or active oxygen source such as hydrogen peroxide, 
perborates, sodium carbonate peroxyhydrate, phosphate per 
oxyhydrates, potassium permonosulfate, and sodium perbo 
rate mono and tetrahydrate, With and Without activators such 
as tetraacetylethylene diamine, and the like. A cleaning 
composition may include a minor but effective amount of a 
bleaching agent, preferably about 01-10 Wt. %, preferably 
about 1-6 Wt. %. 
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[0112] Enzyme 
[0113] The cleaning composition of the present invention 
can include one or more enzymes, Which can provide 
desirable activity for removal of protein-based, carbohy 
drate-based, or triglyceride-based stains from substrates; for 
cleaning, destaining, and sanitizing, such as for medical and 
dental carts, cages, or instruments. Suitable enzymes include 
a protease, an amylase, a lipase, a gluconase, a cellulase, a 
peroxidase, or a mixture thereof of any suitable origin, such 
as vegetable, animal, bacterial, fungal or yeast origin. Pre 
ferred selections are in?uenced by factors such as pH 
activity and/or stability optima, thermostability, and stability 
to active detergents, builders and the like. In this respect 
bacterial or fungal enzymes are preferred, such as bacterial 
amylases and proteases, and fungal cellulases. Preferably the 
enzyme is a protease, a lipase, an amylase, or a combination 
thereof. A suitable cleaning effect can be achieved With 
amounts of enzyme as loW as about 0.1 Wt-% of the solid 
carbonate cleaning composition. In the cleaning composi 
tions of the present invention, suitable cleaning can typically 
be achieved When an enzyme is present at about 1 to about 
30 Wt-%; preferably about 2 to about 15 Wt-%; preferably 
about 3 to about 10 Wt-%; preferably about 4 to about 8 
Wt-%; preferably about 4, about 5, about 6, about 7, or about 
8 Wt-%. The higher enzyme levels are typically desirable in 
highly concentrated cleaning formulations. 

[0114] Solid Rinse Compositions 

[0115] Neutral Solid Rinse C mpositions 

[0116] A major component of the neutral solid rinse com 
positions employed in the present methods is the surfactant 
or surfactant system. The surfactants useful in these com 
positions are generally polyether (also knoWn as polyalky 
lene oxide, polyoxyalkylene or polyalkylene glycol) com 
pounds. More particularly, the polyether compounds are 
generally polyoxypropylene or polyoxyethylene glycol 
compounds. Typically, the useful surfactants are synthetic 
organic polyoxypropylene-polyoxyethylene block copoly 
mers. The surfactant molecules typically have a particular 
stereochemistry Which facilitates occlusion by or With urea. 
As a general rule, the useful surfactants Will have a molecu 
lar Weight in the range of about 700 to 14,000. 

[0117] Certain types of polyoxypropylene-polyoxyethyl 
ene block copolymer surfactants have been found to be 
particularly useful. Those surfactants including a center 
block of polyoxypropylene units (PO), and having a block of 
polyoxyethylene (EO) units to each side of the center PO 
block, are generally useful in the present methods, particu 
larly Where the average molecular Weight ranges from about 
900 to 14,000, and the percent of Weight EO ranges from 
about 10 to 80. These types of surfactants are sold commer 
cially as “Pluronics” by the BASF Wyandotte Corporation, 
and are available under other trademarks from other chemi 
cal suppliers. 

[0118] Also useful in the present methods are surfactants 
having a center block of polyoxyethylene units, With end 
blocks of polyoxypropylene units. These types of surfactants 
are knoWn as “Reverse Pluronics”, also available from 
Wyandotte. 

[0119] Alcohol ethoxylates having EO and PO blocks can 
also be useful in the present methods. Straight chain prima 
rily aliphatic alcohol ethoxylates can be particularly useful 
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since the stereo chemistry of these compounds can permit 
occlusion by urea, and they can provide effective sheeting 
action. Such ethoxylates are available from several sources, 
including BASF Wyandotte Where they are knoWn as “Plu 
rafac” surfactants. Aparticular group of alcohol ethoxylates 
found to be useful are those having the general formula 
R-(EO)m(PO)n, Where m is an integer around 5, eg 2-7, and 
n is an integer around 13, eg 10-16. R can be any suitable 
radical, such as a straight chain alkyl group having from 
about 8 to 18 carbon atoms. 

[0120] Another compound found to be useful is a surfac 
tant having the formula 

0 

[0121] Wherein m is an integer from about 18-22, prefer 
ably 20, and the surfactant has a molecular Weight of from 
about 2,000 to 3,000, preferably about 2,500, a percent E0 
of about 36 to 44, preferably about 40, and Where R is a 
straight chain alkyl group having from about 8 to 18 carbon 
atoms. 

[0122] Certain surfactants have been found to be particu 
larly preferred for use in this method, in vieW of the ease 
With Which they combine With urea to form the solid neutral 
rinse compositions, and for the exceptionally effective sheet 
ing action they provide in rinse compositions. One of the 
preferred surfactants is a block copolymer of the structure 

[0123] Where m is an integer from 1-3 and each occur 
rence of n, independently, is an integer from 17-27, and 
EOPO represents a random mixture of EO and PO units at 
a ratio of E0 to PO of from about 6:100 to 9:100. Preferably, 
the copolymer Will be of the structure 

[0124] Where EOPO represents a random mixture of EO 
and PO units at a ratio of E0 to PO of about 7:93. The 
preferred compound has an average molecular Weight of 
betWeen about 3,500-5,500, preferably about 4,500, and a 
Weight percent of E0 of about 25-35%, preferably about 
30%. 

[0125] A preferred combination includes the above-de 
scribed copolymer having blocks of randomly mixed EO 
and PO units, and a surfactant having the formula (PO)(EO 
)(PO)(EO)(PO), With molecular Weight of around 1,800-2, 
200 and a percent E0 of about 25-30%. Preferably, the ratio 
of one copolymer to the other Will range from about 2:1 to 
0.5 :1. Most preferably, the combination Will include around 
50% of each of the tWo copolymers. 

[0126] Another preferred surfactant system includes from 
about 20 to 80% of the copolymer having blocks of ran 
domly mixed EO and PO units previously described, from 
about 1-5% of a nonylphenolethoxylate, and from about 20 
to 80% of a surfactant having the formula 
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[0127] wherein m is an integer from about 18-22, prefer 
ably 20, and the surfactant has a molecular Weight of from 
about 2,000 to 3,000, preferably about 2,500, a percent E0 
of about 36 to 44, preferably about 40, and Where R is a 
straight chain alkyl group having from about 8 to 18 carbon 
atoms. More preferably, the components Will be present in 
amounts of from 45 to 50%, 2 to 4%, and 45 to 50%, 
respectively. 

[0128] The surfactant or surfactant system Will form up to 
about 95% by Weight of the total solid neutral rinse com 
position. Typically, the Weight-percent surfactant Will be in 
the range of about 60-90%, or more preferably, for improved 
rinse composition formation and sheeting action, in the 
range of about 80-90%. 

[0129] Urea 

[0130] Solid neutral rinse compositions employed in the 
present methods include a urea occlusion composition of an 
effective occlusion forming amount of urea and a compatible 
surfactant as previously described. It is believed that the urea 
reacts With the surfactant to form crystalline urea adducts or 
occlusion compounds, Wherein the urea molecules are 
Wrapped in a spiral or helical formation around the mol 
ecules of surfactant. Generally, urea Will form occlusion 
compounds With long straight-chain molecules of 6 or more 
carbon atoms but not With branched or bulky molecules. 

[0131] The solid neutral rinse compositions used in the 
present methods can include up to about 40% by Weight 
urea. Typically, the compositions Will have a minimum of 
about 5% urea. We have found that the preferred composi 
tions, for reasons of economy, desired hardness and solu 
bility, include about 8 to 40% urea. Most preferably, the 
compositions generally include about 10 to 15% urea. 

[0132] Urea may be obtained from a variety of chemical 
suppliers, including Sohio Chemical Company, Nitrogen 
Chemicals Division. Typically, urea Will be available in 
prilled form, and any industrial grade urea may be used in 
the context of this method. 

[0133] Water 

[0134] The solid neutral rinse composition employed in 
the present methods can also include Water, Which, it is 
believed, can aid in the occlusion reaction, by solubiliZing 
the urea. The composition should include sufficient Water to 
solubiliZe the urea. Typically, this requires a Water:urea ratio 
greater than about 1:6. More preferably, for more effective 
formation and performance of the solid neutral rinse com 
positions, the Water:urea ratio Will be from about 1:3 to 1:5, 
and most preferably, about 1:4. Tap Water, distilled Water, 
deioniZed Water or the like may be used. Water is the 
preferred solvent because of its nontoxicity and ready avail 
ability. 

[0135] Dispensing Rate Adjusting Additive 

[0136] Preferably, the solid neutral rinse compositions 
employed in the present methods include an effective dis 
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pensing rate modifying amount of a urea compatible addi 
tive, or dispensing rate adjusting additive. A dispensing rate 
adjusting additive is generally needed to provide for the 
desired rate of solubiliZation, When the solid neutral rinse 
composition is in use. 

[0137] Many factors, or dispensing variables, affect the 
rate of solubiliZation or release of the surfactant from the 
solid neutral rinse composition. Four variables that can 
affect the dispensing rate are the temperature of the incom 
ing Water, pressure of the rinse Water, the length of time of 
the cycle during Which Water contacts the solid neutral rinse 
composition to solubiliZe it, and the presence and design of 
a screen in the dispenser betWeen the solid neutral rinse 
composition and the spray noZZle Which directs Water to the 
solid. While these variables can be adjusted to more nearly 
provide the desired dispensing rate, nevertheless We have 
found it desirable to include a dispensing rate adjusting 
additive Within the composition itself. Use of the solid 
neutral rinse composition Which includes a dispensing rate 
adjusting additive according to the present method generally 
provides acceptable dispensing through the dispenser under 
typical conditions found in institutional use. The variables 
such as temperature, pressure, time and a screen can then be 
adjusted if necessary to obtain more precisely the dispensing 
rate preferred in a particular situation. 

[0138] We have found that Without a dispensing rate 
adjusting additive, the solid neutral rinse compositions 
employed in the present methods can dispense more rapidly 
than necessary or desired. Preferably an effective dispensing 
rate modifying amount (generally up to about 5%) of a urea 
compatible dispensing rate adjusting additive is included in 
the solid neutral rinse compositions. Generally, any organic 
loW molecular Weight Water insoluble additive Which Would 
not interfere With rinse performance may be utiliZed as the 
dispensing rate adjusting additive. Preferred additives 
include lauric acid, myristic acid, palmitic acid, stearic acid, 
oleic acid, alkanolamide compounds such as stearic or 
palmitic alkanolamide, silicone dimethyl polysiloxane com 
pounds, and free acids of organic phosphate esters. 

[0139] A preferred dispensing rate adjusting additive 
includes a phosphate ester of cetyl alcohol often available as 
a mixture of mono and di-cetyl phosphates. This additive is 
generally available as a nontoxic, nonhaZardous solid or 
poWder from Well knoWn chemical suppliers. This additive 
provides good dispensing rate modi?cation and also has 
good defoaming properties. 

[0140] For institutional solid neutral rinse compositions, 
the additive may be used in quantities up to about 5% by 
Weight of the total solid composition. More preferably, it 
Will be used in sufficient quantity to form about 03-10% by 
Weight of the total composition. Expressed as parts per 
million, this dispensing provides a concentration of about 32 
to 85 ppm solid neutral rinse composition in the rinse Water. 
More preferably, the concentration Will be betWeen about 37 
to 48, or around 41-43 ppm. 

[0141] Other Components 

[0142] The solid neutral rinse compositions employed in 
the present methods can also include components such as 
dyes, preservatives and the like, several of Which are 
described herein above for the cleaning composition. While 
preservatives typically are not necessary in the context of 
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this invention, they may be included Where desired. Suitable 
preservatives include formaldehyde, glutaraldehyde, methy 
p-hydroXybenZoate, propyl-p-hydroXybenZoate, chlorom 
ethyl isophthioZolinone, methyl isophthioZolinone, and a 
C12, C11, C16 dimethylbenZyl aluminum chloride such as 
that available as Hyamine 3500 from Rohm & Haas, and the 
like. Suitable preservatives may be obtained from a variety 
of Well knoWn chemical suppliers. 

[0143] Solid Neutralizing Rinse Compositions 

[0144] The methods of the invention can also employ a 
solid neutralizing rinse composition, such as a solid, loW 
foaming, effective rinse composition formulated from com 
ponents described in this section. One preferred requirement 
for a concentrated rinse composition is effective sheeting 
action and loW foam in an aqueous rinse. Such concentrate 
materials can contain a nonionic block copolymer and a 
defoamer composition to provide basic rinse requirements. 
Such materials can contain an ethylene oXide-propylene 
oXide nonionic block copolymer With a high cloud point. 
The nonionic block copolymer can commonly include com 
pounds produced by polymeriZing ethylene oXide and pro 
pylene oxide. 

[0145] Illustrative but non-limiting eXamples of various 
suitable high cloud point nonionic surface active agents for 
these rinse compositions include polyoXyethylene-polyoX 
ypropylene block copolymers having the formula: 

[0146] Wherein X, y and Z re?ect the average molecular 
proportion of each alkylene oXide monomer in the overall 
block copolymer composition. X typically ranges from about 
30 to 130, y typically ranges from about 30 to 70, Z typically 
ranges from about 30 to 130, and X plus y is typically greater 
than about 60. The total polyoXyethylene component of the 
block copolymer constitutes typically at least about 40 
mol-% of the block copolymer and commonly 75 mol-% or 
more of the block copolymer. The material preferably has a 
molecular Weight greater than about 5,000 and more pref 
erably greater than about 10,000. 

[0147] An important characteristic of the nonionic block 
copolymers used in these rinse compositions is the cloud 
point of the material. The cloud point of nonionic surfactant 
of this class is de?ned as the temperature at Which a 1 Wt-% 
aqueous solution of the surfactant turns cloudy When it is 
heated. 

[0148] Rinse cycles in medical cart Washers typically 
employ rinse Water at a temperature of at least about 40° C., 
preferably at least about 80° C. Rinse cycles in medical cage 
Washers typically employ rinse Water at a temperature of at 
least about 40° C., preferably at least about 80° C. Rinse 
cycles in medical instrument Washers typically employ rinse 
Water at a temperature of at least about 40° C., preferably at 
least about 80° C. A surfactant useful in any of these 
methods is an aqueous rinse having a cloud point greater 
than the available hot service Water. Accordingly, the loWest 
useful cloud point, measured using a 1 Wt-% aqueous 
solution, for the nonionics of the invention point is at least 
about 40° C., preferably at least about 50° C., preferably at 
least about 60° C., preferably at least about 70° C., prefer 
ably at least about 80° C., preferably at least about 90 to 
100° C. 
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[0149] For the purpose of this invention, the term “rinse 
composition” includes solid materials that are dissolved or 
suspended in an aqueous stream or volume to produce an 
aqueous rinse. Accordingly, an aqueous rinse composition is 
an aqueous material that is contacted With a medical cart, 
cage, instrument, or other equipment in a rinse cycle. A 
sheeting agent is the polymeric material used to promote the 
even drainage of the aqueous rinse. Sheeting is de?ned as 
forming a continuous, evenly draining ?lm, leaving virtually 
no spots or ?lm upon the evaporation of Water. 

[0150] Defoaming agents (defoamers) include a variety of 
different materials adapted for defoaming a variety of com 
positions. Defoamers can include an anionic or nonionic 
material such as polyethylene glycol, polypropylene glycol, 
fatty acids and fatty acid derivatives, fatty acid sulfates, 
phosphate esters, sulfonated materials, silicone based com 
positions, and others. 

[0151] Preferred defoamers include silicones and other 
types of active anti-foam agents. Silicone foam suppressors 
include polydialkylsiloXane preferably polydimethylsiloX 
ane. Such silicone based foam suppressors can be combined 
With silica. Such silica materials can include silica, fumed 
silica, derivatiZed silica, silanated silica, etc. Commonly 
available anti-foaming agents combines a polydimethylsi 
loXane and silica gel. 

[0152] Preferred defoamers include fatty acid defoamers. 
Such defoamer compositions can include simple alkali metal 
or alkaline earth metal salts of a fatty acid or fatty acid 
derivatives. EXamples of such derivatives include mono, di 
and tri- fatty acid esters of polyhydroXy compounds such as 
ethylene glycol, glycerine, propylene glycol, heXylene gly 
col, etc. Preferably such defoaming agents include a fatty 
acid monoester of glycerol. Fatty acids useful in such 
defoaming compositions can include any C8-24 saturated or 
unsaturated, branched or unbranched mono or polymeric 
fatty acid and salts thereof, including for eXample myristic 
acid, palmitic acid, stearic acid, behenic acid, lignoceric 
acid, palmitoleic acid, oleic acid, linoleic acid, arachidonic 
acid, and others commonly available. 
[0153] Other suitable anti-foam agents include Water 
insoluble WaXes, preferably microcrystalline WaX, petroleum 
WaX, synthetic petroleum WaX, rice base WaX, beesWaX 
having a melting point in the range from about 35° C. to 
125° C. With a loW saponi?cation value, White oils, etc. Such 
materials are used in the rinse compositions of the invention 
at a sufficient concentration to prevent the accumulation of 
any measurable stable foam during a rinse cycle. 

[0154] The solid rinse composition employed in the 
present methods can contain one or more solid Water soluble 

?llers for the purpose of facilitating processing, product 
stability, or dispensing of the composition or contributing to 
other performance characteristics. Many different types of 
?llers may be utiliZed in the rinse composition, including 
speci?cally but not limited to such compounds as a sugar 
such glucose, fructose, sucrose; an alkali metal salt such as 
sodium chloride, potassium chloride, sodium carbonates, 
sodium bicarbonate, sodium sulfate, potassium sulfate, 
sodium acetate, sodium lactate, Water soluble amino acids 
such as alanine, arginine, glycine, lysine, proline; phos 
phates such as tetrasodium pyrophosphate, sodium phos 
phate and others. 
[0155] The solid neutraliZing rinse composition employed 
in the present methods can contain a compleXing or chelat 
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ing agent that aids in reducing the harmful effects of 
hardness components in service Water. Typically calcium, 
magnesium, iron, manganese, and other polyvalent metal 
cations, present in service Water, can interfere With the 
action of either Washing compositions or rinsing composi 
tions. A chelating agent can effectively complex With and 
prevent such ions from the service Water interfering With the 
action of an active component increasing rinse composition 
performance. Both organic and inorganic chelating agents 
are common. Inorganic chelating agents include such com 
pounds as sodium pyrophosphate, and sodium tripolyphos 
phate. Organic chelating agents include both polymeric and 
small molecule chelating agents. Polymeric chelating agents 
commonly include ionomer compositions such as poly 
acrylic acids compounds. Small molecule organic chelating 
agents include salts of ethylenediaminetetracetic acid 
(EDTA) and hydroxyethylenediaminetetracetic acid, nitrilo 
triacetic acid, ethylenediarninetetrapropionates, triethylene 
tetraminehexacetates, and the respective alkali metal ammo 
nium and substituted ammonium salts thereof. Amino 
phosphates are also suitable for use as chelating agents in the 
composition of the invention and include ethylenediamine 
tetra(methylenephosphonates), nitrilotrismethylenephos 
phonates, diethylenetriaminepenta(methylene phospho 
nates). These amino phosphonates commonly contain alkyl 
or alkylene groups With less than 8 carbon atoms. Preferred 
chelating agents include the disodium salt of ethylenedi 
aminetetracetic acid. 

[0156] Certain organic components of the solid rinse com 
position employed in the present methods can be subject to 
microbial or chemical decomposition. Organic materials are 
commonly useful in stabiliZing the mixtures. Preferred pre 
servatives or stabiliZers for the invention include C1-10 
mono, di- and tricarboxylic acid compounds. Preferred 
examples of such acids include acetic acid, citric acid, 
benZoic, sorbic, lactic, maleic, tartaric and fulmaric. 

[0157] Optional ingredients Which can be included in the 
solid rinse composition in conventional levels for use 
include solvents, hydrotropes, processing aids, corrosion 
inhibitors, dyes, ?llers, optical brighteners, germicides, pH 
adjusting agents (monoethanolamine, sodium carbonate, 
sodium hydroxide, hydrochloric acid, phosphoric acid, et 
cetera), bleaches, bleach activators, perfumes, and the like. 

[0158] Solid neutraliZing rinse compositions can be 
formed by incorporating into the composition a casting 
agent. Typically organic and inorganic solidifying materials 
can be used to render the composition solid. Preferably 
organic materials are used because inorganic compositions 
tend to promote spotting in a rinse cycle. Preferred casting 
agents include polyethylene glycol and an inclusion com 
plex comprising urea and a nonionic polyethylene or 
polypropylene oxide polymer. Polyethylene glycols (PEG) 
are used in melt type solidi?cation processing by uniformly 
blending the sheeting agent and other components With PEG 
at a temperature above the melting point of the PEG and 
cooling the uniform mixture. An inclusion complex solidi 
fying scheme is set forth in Morganson et al., US. Pat. No. 
4,647,258. Preferred casting agents include carbonate based 
binders, such as those described hereinabove for the clean 
ing composition. 

[0159] Certain Preferred components of the solid rinse 
compositions employed in the present methods are set forth 
in the table beloW. 
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Solid Rinse Composition Proportions (Wt—%) 

Useful Preferred Preferred 

Nonionic Sheeting 01-50 5-40 10-30 
Agent 
Defoamer 01-30 02-25 1-15 
Thickener 0-5 0-4 0.1-1 
Preservative 0.001-1 0.01—0.5 0.025—0.2 
Solidifying System 0-25 0.01-15 0.5-0 
Diluent Balance Balance Balance 

[0160] Cast solid products can be conveniently dispensed 
by inserting a cast solid material in a container or With no 
enclosure into a spray-type dispenser such as the volume 
SOL-ET controlled ECOTEMP Rinse Injection Cylinder 
system manufactured by Ecolab Inc., St. Paul, Minn. Such 
a dispenser cooperates With a WareWashing machine in the 
rinse cycle. When demanded by the machine, the dispenser 
directs a spray of Water onto the cast solid block of rinse 
composition Which effectively dissolves a portion of the 
block creating a concentrated aqueous rinse solution Which 
is then fed directly into the rinse Water forming the aqueous 
rinse. The aqueous rinse is then contacted With the dishes to 
affect a complete rinse. This dispenser and other similar 
dispensers are capable of controlling the effective concen 
tration of the active block copolymer in the aqueous rinse by 
measuring the volume of material dispensed, the actual 
concentration of the material in the rinse Water (an electro 
lyte measured With an electrode) or by measuring the time 
of the spray on the cast block. 

[0161] Solid Antimicrobial Compositions 

[0162] The methods of the present invention can employ 
any of a variety of solid antimicrobial compositions. For use 
in the present methods, the solid antimicrobial composition 
must suspend or dissolve in a carrier, such as Water, at a 
concentration high enough to exhibit effective antimicrobial, 
sanitiZing, or disinfecting action. Suitable solid antimicro 
bial compositions can include antimicrobial agents such as 
quaternary ammonium antimicrobial agents, acid sanitiZers, 
and other health care surface compatible antimicrobial 
agents. Certain of these antimicrobial agents are solid at 
ambient temperatures and can be used as is or formulated 
With an appropriate ?ller. These antimicrobial agents can be 
formulated as solids by methods knoWn to those of skill in 
the art. 

[0163] Quaternary Ammonium Antimicrobial Agents 

[0164] Quaternary ammonium antimicrobial agents are 
useful in the present methods, due to their commercial 
availability, easy incorporation into solid formulas and high 
sanitiZing ef?cacy. These antimicrobial agents are also pre 
ferred because of their compatibility to high Water tempera 
tures to the presence of high organic loads, stability and 
broad spectrum antimicrobial efficacy in variable high and 
loW pH Wash systems, inherent chemical deodoriZing, and 
their non-staining, non-bleaching, non-corrosive nature. 

[0165] Suitable agents Which may be incorporated are 
quaternary ammonium salts of the formula: 
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[0166] in Which at least one, but not more than tWo, of R1, 
R2, R3, and R4 is an organic radical containing a group 
selected from a C16 -C22 aliphatic radical, or an alkyl phenyl 
or alkyl benZyl radical having 10-16 atoms in the alkyl 
chain, the remaining group or groups being selected from 
hydrocarbyl groups containing from 1 to about 4 carbon 
atoms, or C2 -C4 hydroxy alkyl groups and cyclic structures 
in Which the nitrogen atom forms part of the ring, and Y is 
an anion such as halide, methylsulphate, or ethylsulphate. 

[0167] In the context of the above de?nition, the hydro 
phobic moiety (i.e. the C16 -C22 aliphatic, Clo-C16 alkyl 
phenyl or alkyl benZyl radical) in the organic radical may be 
directly attached to the quaternary nitrogen atom or may be 
indirectly attached thereto through an amide, esters, alkoxy, 
ether, or like grouping. 

[0168] Illustrative quaternary ammonium salts include 
distearyl dimethyl ammonium chloride, stearyl dimethyl 
benZyl ammonium chloride, coconut alkyl dimethyl benZyl 
ammonium chloride, dicoconut alkyl dimethyl ammonium 
bromide, cetyl pyridinium iodide, cetyl pyridinium iodide, 
cetyl trimethyl ammonium bromide, octyl decyl dimethyl 
ammonium chloride, dioctyl dimethyl ammonium chloride, 
didecyl dimethyl ammonium chloride, dimethyl benZyl 
ammonium chloride, and the like. Preferred quaternary 
ammonium salts include octyl decyl dimethyl ammonium 
chloride, dioctyl dimethyl ammonium chloride, didecyl dim 
ethyl ammonium chloride, dimethyl benZyl ammonium 
chloride, or combinations thereof, and the like. Apreferred 
mixture of quaternary ammonium salts includes octyl decyl 
dimethyl ammonium chloride, dioctyl dimethyl ammonium 
chloride, didecyl dimethyl ammonium chloride, and dim 
ethyl benZyl ammonium chloride. 

[0169] Fatty Acid Sanitizers 

[0170] Suitable fatty acids for the solid antimicrobial 
composition include an aliphatic or aromatic fatty acid, 
either saturated or unsaturated, preferably, saturated, and 
having from about 6 to about 20 carbon atoms and, prefer 
ably, from about 8 to about 12 carbon atoms, as Well as 
mixtures thereof. The fatty acid may be linear, branched or 
cyclic and may contain substituent atoms such as hydroxyl 
groups or ether linkages as long as the substituents do not 
affect antimicrobial activity. Representative of the fatty 
acids contemplated for use herein include caproic acid, 
caprylic acid, capric acid, lauric acid, and octanoic acid as 
Well as mixtures thereof. 

[0171] Other Health Care Surface Compatible Antimicro 
bial Agents 

[0172] Other health care surface compatible antimicrobial 
agents include aldehyde antimicrobial agents; carboxylic 
acid antimicrobial agents; peracid and peroxygen antimicro 
bial agents; oZone; organic halogen, inorganic halogen, 
neutral oxide of a halogen (e.g. chlorine dioxide), and 
halogen releasing antimicrobial agents, such as iodine, 
iodine complexes, interhalogens, chlorine sodium trichlor 
oisocyanurate, iodine-poly(vinylpyrolidinonen) complexes, 
2-bromo-2-nitropropane-1,3-diol, chlorinated phosphates, 
such as chlorinated trisodium phosphate; phenolic antimi 
crobial agents (e.g., pentachlorophenol and orthophenylphe 
nol); surface-active antimicrobial agents, such as acid-an 
ionic, amphoteric and cationic surfactants; nitrogen 
containing antimicrobial agents and polymers, such as alky 
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lamines alkanol amines, nitro derivatives, and analides; 
metal derivatives; organosulfur and sulfur-nitrogen com 
pounds; and the like; and mixtures thereof. These various 
antimicrobial agents are knoWn to those of skill in the art and 
can be employed in the methods of the present invention. 
Preferred antimicrobial agents include chlorinated phos 
phates, such as chlorinated trisodium phosphate. 

[0173] Other Ingredients 

[0174] Chelating agents can be added With any of these 
antimicrobial agents to the composition to enhance biologi 
cal activity and cleaning performance. For example, one 
hydroxy ethylidene-l, one-di-phosphonic acid commer 
cially available from the Monsanto Company under the trade 
designation “Dequest” has been found to assist in the 
disruption of cell structure of the polysaccharide-divalent 
metal ion complex thought to exist in gram negative micro 
organisms. Citric acid is also found to interrupt such gram 
negative microorganism complexes. Other materials Which 
are sufficiently stable at loW pH may be added to the 
composition to impart desirable qualities depending upon 
the intended ultimate use. 

[0175] Alkyl phosphate esters possess some antimicrobial 
activity in their oWn right under the conditions of the present 
invention. This antimicrobial activity also tends to add to the 
overall antimicrobial activity of the present compositions 
even though the phosphate esters may be added for other 
reasons. 

[0176] Concentrate and Use Compositions 

[0177] The present solid carbonate cleaning compositions 
can be dissolved in a carrier, typically Water, to form 
concentrate and use compositions. The solid can be dis 
solved in Water to form a concentrate composition, Which 
can then be further diluted to a use composition. The solid 
can yield concentrate compositions that include up to about 
2 to about 4 Wt-% of the solid carbonate cleaning compo 
sition With the remainder typically being carrier. Concen 
trate compositions can have concentrations of solid carbon 
ate cleaning composition as loW as about 0.3 Wt-%. The 
solid carbonate cleaning composition can also be dissolved 
at loWer concentrations, for example as loW as 0.03 Wt-%, to 
form concentrate or use compositions. Use compositions can 
be obtained directly by dissolving the solid composition in 
about 500 parts of Water or at a concentration of about 300 
to about 8000 ppm. Preferred use compositions include 
about 0.03 to about 1 Wt-% solid carbonate cleaning com 
position. 

[0178] According to the manual cleaning method aspect of 
this invention, soiled medical or dental carts, cages, instru 
ments, devices, or portions thereof are contacted With an 
effective amount, typically from about 0.03% to about 0.8% 
by Weight, preferably from about 0.2% to about 0.4% by 
Weight, of the composition of the present invention. 

[0179] The present solid rinse compositions can be dis 
solved in a carrier, typically Water, to form concentrate and 
use compositions. The solid can be dissolved in Water to 
form a concentrate composition, Which can then be further 
diluted to a use composition. The solid can yield concentrate 
compositions that include up to about 2 to about 4 Wt-% of 
the solid rinse composition With the remainder typically 
being carrier. Concentrate compositions can have concen 
trations of solid rinse composition as loW as about 0.3 Wt-%. 
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The solid rinse composition can also be dissolved at loWer 
concentrations, for example as loW as 0.03 Wt-%, to form 
concentrate or use compositions. Use compositions can be 
obtained directly by dissolving the solid rinse composition 
in about 500 parts of Water or at a concentration of about 300 
to about 8000 ppm. Preferred use compositions include 
about 0.03 to about 1 Wt-% solid rinse composition. 

[0180] The present solid antimicrobial compositions can 
be dissolved in a carrier, typically Water, to form concentrate 
and use compositions. The solid can be dissolved in Water to 
form a concentrate composition, Which can then be further 
diluted to a use composition. The solid can yield concentrate 
compositions that include amounts of the antimicrobial 
composition that yield effective antimicrobial activity, effec 
tive sanitizing activity, and/or effective disinfecting activity. 
For example, the concentrate can include up to about 0.6 to 
about 10 Wt-% of the solid antimicrobial composition With 
the remainder typically being carrier. Concentrate compo 
sitions can have concentrations of solid antimicrobial com 
position as loW as about 0.2 Wt-%. The solid antimicrobial 
composition can also be dissolved at loWer concentrations, 
for example as loW as about 0.01 to about 5 Wt-%, to form 
use compositions. Preferred use compositions include about 
0.1 to about 2 Wt-% solid antimicrobial composition. A solid 
antimicrobial composition can include about 0.5 to about 20 
Wt-% antimicrobial agent. 

[0181] Dispensing Use or Concentrate Compositions 

[0182] The compositions employed in the present inven 
tion can be used in a variety of machines that Wash, rinse, 
sanitiZe, and/or disinfect medical or dental carts, cages, 
instruments or devices. Such machines can be charged 
manually With poWder or other solid forms of the compo 
sition. Such machines can also automatically dispense the 
present compositions. Such dispensing can include dissolv 
ing the solid composition to form a liquid concentrate 
composition, optionally diluting the ?rst liquid concentrate 
composition to yield a second liquid concentrate composi 
tion (that is less concentrated), and diluting the liquid 
concentrate into a chamber to form the use composition. 

[0183] The ?rst liquid concentrate composition can take 
the form of a solution, suspension, or slurry. The ?rst 
concentrate can be fed by gravity or pumped into the liquid 
to form the use composition. For example, the ?rst concen 
trate composition can be formed by running Water over the 
solid composition. The Water can drain from the ?rst vessel 
containing the solid composition through a port. The port 
can be opened and closed by a valve, such as a solenoid 
valve. The ?rst vessel can drain into a second vessel, for 
example a vessel suitable for containing and dispensing a 
liquid cleaning, rinsing, or antimicrobial composition into 
an apparatus. The apparatus typically includes a pump or 
other transfer device for transporting the ?rst concentrate 
composition from the second vessel into the apparatus Where 
it is diluted to a use composition. The use composition can 
be used to immerse or spray the medical carts, cages, 
instruments, or devices. 

[0184] It should be noted that, as used in this speci?cation 
and the appended claims, the singular forms “a,”“an,” and 
“the” include plural referents unless the content clearly 
dictates otherWise. Thus, for example, reference to a com 
position containing “a compound” includes a mixture of tWo 
or more compounds. It should also be noted that the term 
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“or” is generally employed in its sense including “and/or” 
unless the content clearly dictates otherWise. 

[0185] All publications and patent applications in this 
speci?cation are indicative of the level of ordinary skill in 
the art to Which this invention pertains. 

[0186] The invention has been described With reference to 
various speci?c and preferred embodiments and techniques. 
HoWever, it should be understood that many variations and 
modi?cations may be made While remaining Within the spirit 
and scope of the invention. 

We claim: 
1. A method of cleaning a medical cart, cage, instrument, 

or device, comprising: 

dissolving a solid alkaline cleaning composition in Water, 

contacting the medical cart, cage, instrument, or device 
With the dissolved alkaline cleaning composition at a 
temperature at or above ambient temperature. 

2. The method of claim 1, Wherein the solid alkaline 
cleaning composition comprises a solid carbonate cleaning 
composition and the dissolved alkaline cleaning composi 
tion comprises a dissolved carbonate cleaning composition. 

3. Amethod of rinsing a medical cart, cage, instrument, or 
device, comprising: 

dissolving a solid neutral or neutraliZing rinse composi 
tion in Water, 

contacting the medical cart, cage, instrument, or device 
With the dissolved neutral or neutraliZing rinse com 
position at a temperature at or above ambient tempera 
ture. 

4. The method of claim 3, Wherein the solid neutral or 
neutraliZing rinse composition comprises a solid neutral 
rinse composition comprising: 

about 5 to about 40 Wt-% urea 

about 60 to about 90 Wt-% of one or more EO-PO block 

copolymer surfactants; and 

Water to provide a Water:urea Weight ratio of about 1:3 to 
about 1:6; and the dissolved neutral or neutraliZing 
rinse composition comprises a dissolved neutral rinse 
composition. 

5. The method of claim 3, Wherein the solid neutral or 
neutraliZing rinse composition comprises a solid neutraliZ 
ing rinse composition, 

the solid rinse composition comprising: 

about 1 to 25 Wt-% of a nonionic block copolymer 
composition, having the formula: (EO)X (PO)y (EO)Z 

With a molecular Weight betWeen 10,000 and 15,000, 

Wherein x is 30 to 130, 

y is 30 to 70, 

Z is 30 to 130, and 

x+y is 260, 

having a cloud point, measured With a 1 Wt-% 
aqueous solution, of greater than 100° C.; 

about 1 to 25 Wt-% of a defoamer composition; and 
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about 3 to 80 Wt-% of a Water soluble casting agent 
diluent; 

and the dissolved neutral or neutralizing rinse composi 
tion comprises a dissolved neutralizing rinse composi 
tion. 

6. A method for antimicrobial treatment of a medical cart, 
cage, instrument, or device, comprising: 

dissolving a solid antimicrobial composition in Water, 

contacting the medical cart, cage, instrument, or device 
With the dissolved antimicrobial composition at a tem 
perature at or above ambient temperature. 

7. The method of claim 6, Wherein the solid antimicrobial 
composition comprises solid quaternary ammonium antimi 
crobial composition or solid halogen antimicrobial compo 
sition, 

and the dissolved antimicrobial composition comprises a 
dissolved quaternary ammonium antimicrobial compo 
sition or halogen antimicrobial composition. 

8. The method of claim 7, Wherein the solid quaternary 
ammonium antimicrobial composition comprises octyl 
decyl dimethyl ammonium chloride, dioctyl dimethyl 
ammonium chloride, didecyl dimethyl ammonium chloride, 
and dimethyl benZyl ammonium chloride. 

9. The method of claim 7, Wherein the solid halogen 
antimicrobial composition comprises chlorinated trisodium 
phosphate. 

10. The method of claim 7, Wherein the contacting con 
tinues for a time and at a concentration of antimicrobial 
composition sufficient for sanitiZing the medical cart, cage, 
instrument, or device. 

11. The method of claim 7, Wherein the contacting con 
tinues for a time and at a concentration of antimicrobial 
composition sufficient for disinfecting the medical cart, 
cage, instrument, or device. 

12. The method of claim 11, Wherein the solid antimicro 
bial composition comprises octyl decyl dimethyl ammonium 
chloride, dioctyl dimethyl ammonium chloride, didecyl dim 
ethyl ammonium chloride, dimethyl benZyl ammonium 
chloride, or a combination thereof. 

13. Amethod of cleaning a medical cart, cage, instrument, 
or device, comprising: 

dissolving a solid carbonate cleaning composition in 
Water, 

the solid carbonate cleaning composition comprising: 

about 10 to 80 Wt-% of Na2CO3, and 

an effective sequestering amount of an organic phos 
phonate hardness sequestering agent; 

Wherein the solid carbonate cleaning composition 
comprises: 

non-hydrated sodium carbonate, and 

a binding agent comprising hydrated sodium car 
bonate and organic phosphonate; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved carbonate cleaning composition at a 
temperature at or above ambient temperature. 

14. The method of claim 13, Wherein the solid cleaning 
composition is substantially free of a second source of 
alkalinity. 
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15. The method of claim 13, Wherein the solid cleaning 
composition further comprises an alkali metal silicate hav 
ing a M2O:SiO2 ratio of about 1:1 to 1:5. 

16. The method of claim 13, Wherein the binding agent: 

is dispersed throughout the solid cleaning composition; 

comprises the alkali metal carbonate hydrate and the 
organic sequestrant that form a binding agent compris 
ing an organo phosphonate or an organo amino acetate 
and Water; 

comprises, for each mole of the organic sequestrant, about 
3 to 10 moles of the carbonate monohydrate and 5 to 15 
moles of Water; and 

has a melting transition temperature of greater than about 
120° C. 

17. The method of claim 13, further comprising: 

dissolving a solid rinse composition in Water; and 

rinsing the medical cart, cage, instrument, or device With 
the dissolved rinse composition. 

18. The method of claim 17, Wherein the solid rinse 
composition comprises a nonionic surfactant and urea. 

19. The method of claim 18, Wherein the solid rinse 
composition comprises: 

about 5 to about 40 Wt-% urea 

about 60 to about 90 Wt-% of one or more EO-PO block 

copolymer surfactants; and 

Water to provide a Water:urea Weight ratio of about 1:3 to 
about 1:6. 

20. The method of claim 17, Wherein the solid rinse 
composition comprises: 

about 1 to 25 Wt-% of a nonionic block copolymer 
composition, having the formula: 

(EO)X(PO)y(EO)Z 
With a molecular Weight betWeen 10,000 and 15,000, 

Wherein X is 30 to 130, 

y is 30 to 70, 

Z is 30 to 130, and 

X+y is 260, 

having a cloud point, measured With a 1 Wt-% aqueous 
solution, of greater than 100° C.; 

about 1 to 25 Wt-% of a defoamer composition; and 

about 3 to 80 Wt-% of a Water soluble casting agent 
diluent. 

21. The method of claim 17, further comprising: 

dissolving a solid antimicrobial composition in Water; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved antimicrobial composition at a tem 
perature at or above ambient temperature. 

22. The method of claim 13, further comprising: 

dissolving a solid antimicrobial composition in Water; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved antimicrobial composition at a tem 
perature at or above ambient temperature. 
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23. The method of claim 17, wherein the solid antimi 
crobial composition comprises a solid quaternary ammo 
nium antimicrobial agent or a solid halogen antimicrobial 
agent. 

24. The method of claim 23, Wherein the solid quaternary 
ammonium antimicrobial agent comprises octyl decyl dim 
ethyl ammonium chloride, dioctyl dimethyl ammonium 
chloride, didecyl dimethyl ammonium chloride, and dim 
ethyl benZyl ammonium chloride. 

25. The method of claim 24, Wherein the solid halogen 
antimicrobial agent comprises chlorinated trisodium phos 
phate. 

26. The method of claim 22, Wherein the contacting 
continues for a time and at a concentration of antimicrobial 
composition sufficient for sanitiZing the medical cart, cage, 
instrument, or device. 

27. The method of claim 22, Wherein the contacting 
continues for a time and at a concentration of antimicrobial 
composition sufficient for disinfecting the medical cart, 
cage, instrument, or device. 

28. The method of claim 27, Wherein the solid antimi 
crobial composition comprises octyl decyl dimethyl ammo 
nium chloride, dioctyl dimethyl ammonium chloride, dide 
cyl dimethyl ammonium chloride, dimethyl benZyl 
ammonium chloride, or a combination thereof. 

29. A method of rinsing a medical cart, cage, instrument, 
or device, comprising: 

dissolving a solid rinse composition in Water, 

the solid rinse composition comprising: 

about 5 to about 40 Wt-% urea, 

about 60 to about 90 Wt-% of one or more EO-PO 

block copolymer surfactants; and 

Water to provide a Water:urea Weight ratio of about 
1:3 to about 1:6; 

rinsing the medical cart, cage, instrument, or device With 
the dissolved rinse composition. 

30. The method of claim 29, Wherein the solid rinse 
composition comprises about 5 to about 15 % by Weight 
urea. 

31. The method of claim 29, Wherein the solid rinse 
composition comprises about 80 to about 90 % by Weight 
surfactant. 

32. The method of claim 29, Wherein the synthetic organic 
surfactant comprises a polyoXyethylene/polyoXypropylene 
glycol polymer. 

33. A method of rinsing a medical cart, cage, instrument, 
or device, comprising: 

dissolving a solid rinse composition in Water, 

the solid rinse composition comprising: 

about 1 to 25 Wt-% of a nonionic block copolymer 
composition, having the formula: (EO)X(PO)V(EO)Z 

With a molecular Weight betWeen 10,000 and 15,000, 

Wherein X is 30 to 130, 

y is 30 to 70, 

Z is 30 to 130, and 

X+y is Z 60, 
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having a cloud point, measured With a 1 Wt-% 
aqueous solution, of greater than 100° C.; 

about 1 to 25 Wt-% of a defoamer composition; and 

about 3 to 80 Wt-% of a Water soluble casting agent 
diluent; 

rinsing the medical cart, cage, instrument, or device With 
the dissolved rinse composition. 

34. The composition of claim 33, Wherein the casting 
agent comprises a polyalkylene glycol. 

35. The composition of claim 33, Wherein the casting 
agent comprises a carbonate. 

36. The composition of claim 33, Wherein the defoamer 
comprises a silicone defoamer. 

37. Amethod of cleaning a medical cart, cage, instrument, 
or device, comprising: 

dissolving a solid carbonate cleaning composition in 
Water, 

the solid carbonate cleaning composition comprising: 

about 10 to 80 Wt-% of NaZCO3 

an effective sequestering amount of an organic phos 
phonate hardness sequestering agent, and 

an alkali metal silicate having a M2O:SiO2 ratio of 
about 1:1 to 1:5; 

Wherein the solid cleaning composition comprises: 

non-hydrated sodium carbonate, and 

a binding agent comprising hydrated sodium 

carbonate and organic phosphonate; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved carbonate cleaning composition at a 
temperature at or above ambient temperature. 

38. Amethod of cleaning a medical cart, cage, instrument, 
or device, comprising: dissolving a solid carbonate cleaning 
composition in Water, 

the solid carbonate cleaning composition comprising: 

about 10 to 80 Wt-% of Na2CO3, and 

an effective sequestering amount of an organic phos 
phonate hardness sequestering agent; 

Wherein the solid cleaning composition comprises 

non-hydrated sodium carbonate, and 

a binding agent comprising hydrated sodium carbon 
ate and organic phosphonate; 

Wherein the binding agent: 

is dispersed throughout the solid cleaning compo 
sition; 

comprises the alkali metal carbonate hydrate and 
the organic sequestrant that form a binding 
agent comprising an organo phosphonate or an 
organo amino acetate and Water; 

comprises, for each mole of the organic seques 
trant, about 3 to 10 moles of the carbonate 
monohydrate and 5 to 15 moles of Water; and 
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has a melting transition temperature of greater 
than about 120° C.; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved carbonate cleaning composition at a 
temperature at or above ambient temperature. 

39. Amethod of cleaning a medical cart, cage, instrument, 
or device, comprising: 

dissolving a solid carbonate cleaning composition in 
Water, 

the solid carbonate cleaning composition comprising: 

about 20 to about 55 Wt-% of Na2CO3, 

about 3 to about 15 Wt-% of an organic phosphonate 
hardness sequestering agent, and 

about 0.1 to about 20 Wt-% surfactant; 
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Wherein the solid cleaning composition comprises: 

non-hydrated sodium carbonate, and 

a binding agent comprising hydrated sodium 

carbonate and organic phosphonate; and 

contacting the medical cart, cage, instrument, or device 
With the dissolved carbonate cleaning composition at a 
temperature at or above ambient temperature. 

40. The method of claim 39, Wherein the solid carbonate 
cleaning composition further comprises about 10 to about 30 
Wt-% of an alkali metal silicate having a M2O:SiO2 ratio of 
about 1:1 to 1:5. 

41. The method of claim 39, Wherein the solid carbonate 
cleaning composition further comprises less than about 10 
Wt-% of alkali metal hydroxide. 

* * * * * 


