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This invention relates to a new one-use hand 
cleaning tablet for individual use and particularly 
adapted to give a thorough cleaning to soiled or 
grimy hands. The invention aims to provide a 
tablet so regulated in composition, structure and 
method of fabrication that the tablet will be 

. e?ective in cleaning the hands through attrition 

. and emulsi?cation, Will have suf?cient strength 
prior to use so that it will not disintegrate in han 
dling and transportation and yet will readily dis 
integrate inuse when in contact with water and 
when gently crushed in the hands of the user. 
Throughout the remainder of this application 
these two latter characteristics are referred to 
as “dry strength” and “wet disintegration” re 
spectively. 
We are aware that individual cleaning tablets 

‘ including small pellets or bars of soap, have been 
heretofore known but these have not been satis 
factory products. Further, we are aware that 
tablets, primarily in the pharmaceutical ?eld, 
have been adapted to disintegrate rapidly in: 
water, but the techniques used are notvfeasible 
in producing a rapidly disintegrable hand clean 
ing tablet. . 

Small bars or pellets of soap or non-soap de 
tergents are not satisfactory for individual use 
because in the normal manufacturing process the 
product is so dense that the surface exposed to 
water for effecting solution of the detergent is 
small, necessitating prolonged rubbing by the 
user. Penetration of water into- the interior of 
the bar is negligible. During the rubbing the 
bar is likely to slip from the hands of the user 
and become lost; moreover, the central portion 
of the bar is wasted should the user be able to 
extract su?icient detergent for his hand cleaning 
requirements. To decrease the density of the bar 
to the point where rapid disintegration in use 
occurs is impractical as the product then becomes 
too fragile prior to use. 
In tableting pharmaceutical products the tech 

nique used for effecting rapid disintegration con 
sists of compressing in a mold a granulation to 
which has been added a small quantity (3 to 5% 
by weight) of dry starch or similar substance. 
Upon contact with water the starch swells, break 
ing apart the tablet granules. Effervescence is 
also occasionally employed, the escaping gas serv 

‘‘ ing the disintegrating function. To maintain the 
integrity of pharmaceutical tablets when in the 
dry state a bonding agent is also added in small 
quantities (under 10% by weight). The bonding 
agent is normally of a plastic nature. Bonding 
agents include gelatin, gum tragacanth, con 
centrated glycerin or sugar syrups. The quan 
tity of bonding agent is purposely kept as low as 
.possible for reasons which will presently become 
clear. 7 

In fabricating a rapidly disintegrating hand 

2 
cleaning tablet the techniques employed in the 
tableting art are not applicable. The detergents 
which we have found suitable with regard to their 
cleaning and ‘emulsifying properties are of a plas 
tic nature, that is, they undergo considerable 
plastic ?ow when subjected to the pressures nor 

, mally used byus in the process of our invention. 
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Moisture content increases the degree of plastic 
flow during compression. We normally use a 
granulation which contains approximately 2% 
moisture. Typical satisfactory detergents used 
by us are alkyl aryl sodium sulphonates, and 
cocoanut oil soap. 
To produce an e?ective hand cleaning tablet it 

is necessary that a significant portion of the com 
position be a detergent which as previously indi 
cated is of a plastic (?owable under pressure) 
nature. To produce a hand cleaningtablet in 
which the active detergent ingredient is less than 
approximately 10% of the tablet weight, the re 
mainder being a pressure non-?owable and water 
insoluble filler, is feasible by utilizing established 
pharmaceutical tableting methods ‘as previously 

' outlined. Such a tablet however is impractical 
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since the active ingredient is diluted to such a 
degree that the tablet is cumbersome and in 
effective . > 

We have invented a new and improved one-use 
hand cleaning tablet and the method of making 
same in which the proportions of active detergent 
may be as high as 75% of the weight of the tablet 
while still maintaining the desirable properties 
of dry integrity and rapid disintegration in use. 
The actual percentage of detergent which we use 
depends primarily upon its activity as a cleaning 
agent. In general, the non-soap detergents are 
used in smaller proportions than soap. We have 
used soap and non-soap detergents together in 
several formulations; In preparing a granulation 
for tableting, we may either mix together the 
tablet ingredients in the dry state or in the pres 
ence of water. In the latter case the material 
must be dried prior to tableting. 
The following is a preferred composition. The 

ingredients as listed will produce approximately 
. 100 grams of dry composition: 

25 grams sawdust _ 
25 grams alkyl aryl sodium sulphonate 
50 grams sodium‘ sulfate 
0.8 cc. 1% methylene blue solution 
1.0 cc. ortho cresol in a mixture of 5 cc. ethyl 
alcohol and 5 cc. water ' 

The alkyl aryl sodium sulphonate and the so 
dium sulfate are dissolved in 250 cc. of water and 
the solution is brought to a boil. The methylene , 

When the solution is clear ' blue is then added. 
the sawdust is added and boiling is continued to 
drive oii a part of the water and leave the mate 
rial in the form of a thick slurry. This is placed 



dome faced plungers. 
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in a Shelby ma drying pvenmairitaincd a 
a temperature of 110° ‘C. The material is ‘stirred 
from time to time to prevent’ caking and the > ,7 . 
formation of a detergent ?lm on the surface. 
When the material is dry it is wetted ‘with the 
ortho oresol solution and again dried- The mate 
rial is then broken up, ‘and passed Q‘tlirough‘a 
10 mesh per inch sieve. The moisture __"cd_ntefit 
of the material is brought to_ approximately 2% 
by spraying with water and mixing ‘thoroughly. 
The granulation is then ready for tabletin'g. 
Approximately 1.3 grams of material isuin 

troduced to a die which is 5/8” in diameter with 
V The granulation is com 

pressed to 6,500 pounds per square inch. The 
resulting tablets have ‘a void volume to solid 
constituent volume ratio ‘of roughly 0.5. These 
tablets have excellent dry strength, disintegrate 
readily in use and are extremely ‘effective as 
hand cleaning agents. 7 
We have used a variety of detergents as the 

active ingredient in the hand cleaning tablet of 
our invention. Speci?cally, the following de 
tergents have been used and ‘are illustrative: 
The alkali ‘salts'of palmitio, stearic, oleic and 

linoleic acid. These soaps are present in the 
. wool soap manufactured by Swift & ‘Co. 

Sodium lauryl sulfate, an organic ‘alcohol sul 
fate manufactured by Dupont and sold as Du 
ponol M E Dry. 
An alkyl aryl‘sodium sulphonate manufactured 

by Monsanto Chemical ‘Co. and sold as Santo 
merse D. . 

An alkyl sodium'sulphonate manufactured by 
Dupont and sold as M P I89. Sodium‘ sulfate is 
incorporated in this product as a diluent. V 
A sulphonated glyceride ester manufactured 

by Colgate Palmolive Peet C0. and sold as Arctic 
Syntex M. _ V 

A protein'derived detergent manufactured by 
Kalide Corp. and sold as Lamepon 4C‘. 

_ Obviously other detergents, for example sul 
fated or sulfonated amides, sulfated or sulforated 
amines and quaternary ammonium compounds 
maybe incorporated in the hand cleaning tablet 
of our invention to achieve desired characteris 

' tics. 

“In the process of our ‘invention ‘we'combine 
one or more pressure non-?owable and water 
insoluble solids with the detergentrused as ac 
tive ingredient. This solids material isreferred 
to as the ?ller. It is desirable that the ?ller 
act as an attrition agent when the tablet is in use. 
Other ingredients are added in relatively small 
quantities for imparting color, odor, lathering 
ability and maintenance of moisture content. 
For purposes of description herein, we‘ have con 
sidered as “pressure ?owable” a material which 
'coalesces into a homogeneous mass when sub‘' 
jected to a pressure of 6,000 pounds per'square 
inch and as “non-pressure flowable” a material 
which does not coalesce into or resemble a homo 
geneous mass when subjected to a pressure of 
12,000 pounds per square inch. , 
As ?llers we have used organic and inorganic 

materials and combinations thereof. 
The organic materials used include maple 

wood sawdust, pine wood sawdust, wood ?our, 
arrowroot starch, corn meal, wheat hulls, ground 
leather, comminuted paper, cane sugar and sor 
bitol. Inorganic materialsv include silica gel, 
alumina gel, sand, pumice, kieselguhr, sodium 
carbonate, sodium sulfate and trisodium plios-_ 
phate. 
for imparting speci?c features to the ?nal prod 

Obviously, other materials may “be used‘ 
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uct. For example, sodium ‘silicate ‘may be used 
as a water softening agent. 
We prefer to use as a ?ller a porous hydro 

philic solid with a water permeable structure of 
the ultimate particle. Among the organic ?llers, 
those high in cellulose and/or starch content 
have particular merit. We have found the fol 
lowing ‘to be highly satisfactory: wood sawdust, 
‘weed ?our, cornmeal, silica gel and alumina gel. 
Sodium sulfate is a preferred non-porous ?ller 
‘when using sulfated or sulphonated detergents as 
it is often incorporated as a diluent in commer 
cially available products. 
The particle size distribution of the ?ller is se 

lected in accordancewiththe degree of attrition 
desired in the ?nal product. We have found that 
wood sawdustof screen analysis through 40 and 
on 48 mesh per inch is satisfactory when mild 
scrubbing ‘is desired. If gentle action ‘is ‘desired 
a more ?nely divided ?ller is used. 
We have discovered the tablet structural con 

ditions which must be ful?lled in order to pro 
duce'satisfactory hand cleaning tablets in'which 
the percentage of detergent constituent i's'high. 
We have also discovered, the mathematical ex 
pression which relates the ‘percentage plastic 
constituent in the granulation to the maximum 
permissible pressure to, which ‘the granulation 
may be subjected in the tableting operation. 
Higher pressures than those given by'tlie expres 
sion will produce tablets which "are ii'iisatisfac 
tory as regards wet disintegration in use. 
The expression is: 

Pmax=35,0006"2D 
where 

Pmm=the maximum’ ‘permissible ‘compression 
pressure in pounds per squareinch'to produce 

, a satisfactory hand cleaning tablet. 
D=the fraction by weight of plastic constituent 

in the tablet. The plastic constituent ‘is nor 
mally a detergent. __ h ' 

e is the base of the natural logarithms and has 
the value 2.72. ' ‘ 

I We prefer to produce tablets ,in. :whichthe 
amount of detergent is roughly‘ 0.35'of the tablet 
weight. We ?nd. that they expression vhelds lex 
ceedingly well over the range of plastic constitu 
ent fractions from 0.125 to 0.75. Tablets con 
taining less than 0.125 detergent are “ineffective 
hand cleaners, while those containing morethan 
0.75 detergent have ' the undesirable"characteris 
tics of a solid bar or pellet. _ v 

In developing the mathematical expressio'n're 
ferred to a large number of "tablets were pro 
duced from granulations ‘coh'tainingjvarious per 
centages of plastic constituent. , The granula 
tions were preparedby'eitlier mixing together 
the ingredients in ?nelydivide‘d :dry ‘form or by 
preparing a water slurry of the "constituents, 
drying and screening. I _ > > v w 7 

Each ‘granulation prepared was ‘compressed in 
a die atmvarious pressures to produce; everal 
tablets. vEachtabletjso preparéefwasftej e’dby 
vactually using'it for hand washing. The-char 
acteristic of wet disintegration was ‘particularly 
noted. Each tabletv was ratedlas 'eirc‘eller'it,t good, 
poor and unsatisfactory. The r?esults‘wereplot 
ted and curves drawn for-"each rating The plot 
ted results approximate ianlogar hm-ic'jfunotion. 
The vequation was developed 7fo1 the unsatisfac 
tory tablet data, since pressures higher than 
those given by thatgeguation will not, bei'n'sed. 
The ‘equation developed agrees *elo's'ely with the 
experimental results when plotted on semi-log 
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:55 
graph paper. Compression pressures‘ which are 
greater than those given by the equation yield 
tablets which do not disintegrate readily. ' The 
equation holds over the range from 0.125 to 0.75 
detergent. Below 0.125 plasticconstituent tablets ~ 
may be subjected to pressures considerably higher 
than those given bythe equation. For example, 
tablets containing 0.05‘ plastic'constituent with 
wood flour'as the ?ller have been compressed to 
over 50,000 pounds per square inch and-were very 
satisfactoryas regards wet disintegration. Com 
pression pressure is not critical at low percent 
ages of plastic constituent and may be ‘varied 
over wide ranges, while still producing satisfac 
tory tablets. 
age of plastic’ constituent normally used in tablet 
ing. 1 ~ 

In addition, we have discovered the structure 
‘of a hand cleaning tablet which must be realized 
so that the tablet will have the desirable prop 
erties of dry strength and rapid wet disintegra 
tion. We have discovered that the voids within 
the tablet must bear a de?nite relationship to 
the volume. occupied by solid constituents. ,_ We 
have discovered that the void volume to solid 
constituent volume ratio cannot be below 0.12 nor 
greater than 1.8. We prefer to use in our tablets 
a ratio of roughly 0.5. By void volume we mean 
that volume of a tablet prior to use not occupied 
by a solid or liquid constituent. Normally the 
voids are ?lled with air which is quickly displaced 
by water and causes rapid disintegration when 
the tablet is used. 
Experimental data was obtained by prepar 

ing a number of granulations and tablets there 
from. The tablets were compressed at various 
pressures. Flat faced plungers were used in 
the die. The dimensions of each tablet were 
measured; and each tablet was weighed. The 
total volume of the tablet was obtained by cal 
culation. Tablets for each pressure used were 
subjected to “dry strength” tests and.“wet dis 
integration” tests in use. In these two respects 
tablets were rated as excellent, good, poor and 
unsatisfactory. It is to be noted that a tablet 
rated as unsatisfactory in either respect is not 
suitable as a hand cleaning tablet. Tablets des 
ignated at unsatisfactory as regards “wet disin 
tegration” were, in general, produced at pressures 
higher than those given by the previously re 
ferred to mathematical expression, whereas those 
rated excellent, good and poor were produced at 
pressures below that given by the expression. 
The determination of voids was accomplished 

in the following manner. Dependent upon the 
materials used in a speci?c tablet composition, 
a low viscosity liquid was selected in which all 
constituents were sparingly soluble. For ex 
ample, it was determined that tablets contain 
ing only maple sawdust and Santomerse D, an . 
alkyl aryl sodium sulfonate detergent manufac 
tured by Monsanto Chemical Co., were sparingly 
soluble in acetone. Prior to use the selected liquid 
was saturated with the constituents of the tablet. 
This was accomplished by allowing a large quan 
tity of the constituents to stand in the liquid for 
several days with occasional stirring. Tablets 
of each granulation and of each pressure used 
were then immersed in the selected saturated 
liquid as prepared above. The liquid was con 
tained in a graduated cylinder. The change in 
the liquid level in the cylinder then was inter 
preted as the solid constituent volume of the 
tablets. In the case of 'very dense tablets sev 
eral hours were allowed for penetration of the 

This accounts for the low percent-; 
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liquid'throughout the tablet. ' The void ‘volume 
and the "ratio” of void volume to solid constit 
uent'volume was then obtained by calculation. 
In cerain cases it was possible to check the void 
volume obtained in the above manner by calcu 
lation, utilizing as basic information the densi 
ties of ‘constituents obtained from either. ,ipub 
lished sources or our own experimental data. 
The following examples indicate the struc 

tural characteristics of a few of the many tablets 
of various compositions which were prepared. 

1 Example 1 
Composition : 

1 part (by weight) -alkyl. aryl sodium sul 
phonate ' ' 

" 2 parts-sodium sulfate 
1 part-l-pine sawdust 

. The granulation was prepared essentially in 
accord with the previously outlined procedure. 
The particle size distribution in the granulation 
was “through 10 and on 60 mesh.” ' 

Dry Strength Wet Disintegration ‘Ratio 

Excellent _____ __ -._ Excellent 

DoIIIIIIT'""'"W'IIIII """ Unsatisfactory-I: 
Poor __________________________________ _- Excellent“--. 
Unsatisfactory ........ ._ do 

Example 2 
Composition: 

2 parts—alkyl aryl sodium sulphonate 
4 parts—sodium sulphate 
3 parts-—calcium carbonate 

The granulation was prepared in accord with 
the outlined procedure. The particle size distri 
bution was “through 10 mesh (0.065” screen 
opening) and on‘60 mesh." 

Dry Strength Wet Disintegration Ratio 

Excellent Good o. 433 
Do ________________________________ __ Unsatisfactory._._ 0.118 

Poor- _ - _ _ Excellent 0. 748 

Unsatisfactory. . _ . do 1. 87 

Example 3 
Composition: 

2 parts-alkyl aryl sodium sulphonate 
4 parts-sodium sulfate 
3 parts-silica gel 

The granulation was prepared in accord with 
the outlined procedure. The particles in the 
granulation passed through a 10 mesh sieve. 

Dry Strength Wet Disintegration Ratio 

Good ............ .. 0.550 
Poor ......... __‘.__ 0.204 

Example 4 
Composition: 

1 part-alkyl aryl sodium sulphonate 
1 part—cocoanut oilsoap 
v2 parts-‘sodium sulfate 
4 parts-maple sawdust 

The granulation was prepared in accord with 
the outlined procedure. The particles in the 
granulation passed through 10 mesh screening. 

Dry Strength Wet Disintegration Ratio 

Excellent .............................. .- Excellent ........ l. 0. 657 



‘Having-thus disclosed our inventionfandr de 
scribed in detailcillustrative- embodimentst'them 
of; we. claim as new and desiretov secure‘ by Let 
‘ters Patent: 

1; A'dry'one-use cleaning tablet having‘ adny 
strength suf?cient‘ to sustain it, against breakage 
in‘ transit and storage, and a void content. suffi 
cient to cause it readily to absorb. water and 
rapidly‘ disintegrate in the presence of: moisture, 
consisting essentially of a solid ionic. organic 
detergent and‘ a substantially water insoluble 
solids ?ller mixed together and compressed at 
(a pressure of about that given by the expression 
R=3;5;0o0erm in which D is-the weightv fraction 
of detergent in the tablet and e ish-thebase-of the 15 
natural logarithms and has the valueof- 2.72, 
the detergent being not,1ess'than»0.125 and not 
“greater than 0.75 of the tablet Weight and‘ the 
'tablet having a gas void volume to“ solid volume 
in, a ratiovoyf' notless than 0.24 and-snot‘greater I 20 
than 0:76; the tablet being readily'crushed‘ and 
disintegrated in the palm of a hand when'brought 
into contact with water. 
7 2; The'hand cleaning tablet de?ned’ in claim 1 

in which- the weight ,1 of the detergent-is-bet-ween 
.25: and: .570 of the weight, of. the tablet and the 
filler comprises a‘ granular‘ cellulose. 
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