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INTRODUCTION

: Troches are a form of medication to be held in the mouth where 
they slowly dissolve^ liberating the' medieinal ingredients which exert, 
a desired therapeutic effect on the mucous iaenibrane.s of the oral 
cavity® They are not intended to be chewed or swalloweds but to be 
dissolved in the oral secretions^ where the mucous membranes are 
bathed with the resultant solution for a considerable period of time®. 
Troches .are usually flat and hards and may be round or oval shaped in 
foririo They are generally made to weigh about 0o6 gram® -
.... Although there, are few official forms of this medication in the . 
compendia^ they enjoy wide employment as a proprietary form of 
medication which co#»imes drugs that elicit antiseptics astringents 
or anesthetic actionsa ■ ■

Two methods are used for making troches® The first involves 
mixing the ingredients to form a pliable mass with a moistening agente 
■The mass is rolled flat and cut into round flat discs* On a commercial 
.scales power=d2?iveh machinery is used for both the rolling and cutting 
processes# .

The second method involves procedures used in tablet making c 
dteese troches are made by compression* This method finds wide appMoa- 
tion in industry and is. the method chosen for this research study#

SugarSjj- either granulated or powdered^ comprise the base of most 
troches® . Natural granss aeaeia and tragacanth. as well as gelatins®- •
are ineorporated to; give adhesiveness to the sugar base® The dry



sugars and gums are mixed© A blading agent s usually in solutions 
such as a 50 percent glucose solution̂  a 10=20 percent solution of 
the gums (acacia or tragaoanth) or 10=20 percent gelatin̂  is added; 
to the powders to form a dough=like massy The mass is dry enough to. 
crm#)le but moist enough to form a lump when pressed in the hands- 
The datrp powders are then forced through a, screen̂  spread out on a 
tray and placed in an even to drjo After the drying is complete <> 
the coarse granules are again passed through a screen of a mesh sise 
commensurate with the size of the troche to be made© The granules 
obtained -after this second- screening operation are then mixed with a 
lubricant (talê  light mineral oily calcium^ or magnesium stearateŝ  
etc©) and are ready for the compression into a tablet form of troche© 

Producing troches by tablet -compression methods was f ollowed 
throughout using the accepted procedures for tablet making with one 
exceptfoni©e©g the elimination of a disintegrating agent from the 
formula for a troche© A disintegrating agent is a substance which is 
added to. the tablet granulation to help break the tablet apart after 
administration or to hasten solution in water© Starch is used for 
this purpose as it absorbs waters causing tablets to burst© The 
disintegrating agent is eliminated because it would cause rapid 
breaking up of the troche® . This would tend to promote solution and; 
swallowing of the resultant particles with a loss of the desired 
characteristic of prolonged dissolution of the mass in the mouth©
 ̂ A balanced formula for producing a good compressed troche must 
possess these essential properties^5’ (1). materials used should :
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be free flowing to fiH the die eavitj uniformlys (2) it should' hare. 
binding properties| (3) it should, compress into a hard troche without 
©xeessiire pressures| (ij.) it must eject readily and not stick to the 
punches o ■ '

With a formula possessing such characteristics a finished troche 
should be produced which is very hard and possesses uniform weight 
and appearanceo The combination of ingredients that can be processed 
to yield the properties outlined̂  should also dissolve slowlŷ  release 
ary medicament over a longer time period and increase the viscosity 
of the oral fluid^ti when administered as a therapeutic agent0 The 
increase in viscosity of the oral secretions by the base enhances the 
spread of the dissolved drug in the areas of the mouth0 This results 
from the drug’s remaining at the site over a longer period as the 
resistance to flow or wash away is reduced by the Increase in viscosity 
of the salivary secretions*

The commonly used formulas utilising sugarsg gelatin and 
mucilages for troche bases do not fully meet the requirements listed 
abov@3»4s50 Methylcelluloses a synthetic gum̂  with its controlled 
viscosity types and inertnesss seemed to possess properties for 
improvement over the usual sugar types* : . .

Seven viscosity types of methylcellulose% official in the 
National Formulary lZa possess the uhique properties of giving a , 
uniform viscous final product when dissolved in water and are stable 
,over a wide pH range from pH 2 tol20 Methylcellulose solutions are

f # Methylcellulose is available from the Bow Chemical Co*s 
Midlandg Michigan^ as t!Methocel!i o : . ; %



• •neutral,.colorless# tasteless# completely iriert̂ "̂ # stable to. ligbi# 
■Iieats and agings and retain their viscosity over the wide pH range.,, 
previously mentioned o It was decided that methyleellulos e should be 
investigated to determine xiiiether a product could be obtained which 
would possess the properties previously outlined for an ideal eom~ 
pressed troche baseo .
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Forrnulation and Methods of Preparation  ̂ ; •;
The methyleellulose used in forimalation of various troches was 

3s. the form of a moderately coarse white powder (kO mesh particle " 
size) of the viscosity types 15 eps g 25 cps3 50 cpss 100 cpss 1500 
cpSjK and 5000 cps0 Each type was assigned the following letter 
designations for batch nitmber controls s

; (1 ' ' Hb<=T 15 ; Methylcellulose 15 cps ..
. IZ :M0^P 25 * - 25 eps '

,iir • iiê T 5o 5o cps
I? : ; 100 M 100 cps
7 163̂ $ 1(00 « : W O  cps V .

■ fl : m W  1500 : m 1500 cps
y ' - vii m W  Woo , ; t! ' ■ W o  eps y

The Model single punch tablet compression machines using a 
l/2==lnch standard cone awe punch and die assembly adjusted to make 
0o5 gram trochess was used throughout this studyo :
Direct Compression Method.

The procedure1 used for direct eoiipression was to compress each- 
methylcellulose wiscosity type directly in the tablet compression .; 
machines after weighed amounts had been dried in an oven at 38° «= 
ii0° Co The -troche obtained by this first compression would be in a rough :

* Fo Jo Stokes Machine Gompa^rs Philadelphia 20s Pennsylvania. ■



form of tablet■ or ^slug1̂  The nslugs!} are then broken dotm into. a 
granulation of loniform size that Is then compressed into finished 

: troches* /, ' g/ . 'v-:;' f" gT;- TC
r. This:procedure,was carried out with the methyleellulose types 

listed above a ifithout the addition of any moistening agent or 
lubricant © The above , procedure was also attempted with the seven 
viscosity types of methyleellulose with the addition of several 
lubricants^ ie e®> on three different.runs with 3 percent Tales 
3 percent Oaleium Stearate and 3 percent Stearic Acid®

It was found thatg with or without a lubricating agents none of 
the batches could be corrpressed into a suitable I,slug,<® They had 
poor flow characteristics causing bridging of the powders in the 
•hopper and shoe (feed.and ejection mechanism.of the tablet machine)® 
••It was apparent that methyleellulose was hot applicable to the pre= . . 
compression method of tableting® '

.Direct compression was then attempted using 70 percent methyl" 
celluloses 25 percent Superfine Granulated Sugar and 5 percent 
Magnesium Trisilicate® The procedures essentially the same as aboves 
was used to compress the mixture, directly into a finished troche0

The troches prepared,by thisf formtila . seemed to be satisfactory^ 
as indicated in Table 1* ; b- A f ■ ■•.. ■ . • T
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Characteristics of Compression, of Methylceiltiiose Troche Base Fonmlas

Batch 'Moo ' .Flow

MC^T 1$ Good

EC-T 25 Good .

' ' ' 'MC=T: ;50' :; ; vV ;Good . ;

. mg=t loo ; Poor

H!=T ItOQ - - Vezy'poor 

G'EB-T 15Q0 Very poor

MC^T .iiOOO Very poor

Bard troche with 
minimal pressure
Bard troche with 
minimal pressure
Hard troche with 
minimal pressure .
Hard troche with 
maximum pressure '
Hot compressible with 
maximum pressure
lot compressible with 
maximm pressure .
Hot compressible with 
•maximum pressure , -

Ejection Appearance 
of Troche

Good Smooth

Good Smooth v

Good Smooth ■ ;

Good Smooth .

Very poor Rough

Very poor : Rough

Very poor Rough



Wet Granulation Method. : v. . . - v -z ’
. A weighed amoxmt of methylGellulose and powdered Sugar was dried, 
in. :an .oven’ at 38° - i|.0° C = for sixhours® Granulating solutions were 
added to dampen the -mixed powderss using distilled water in'the first 
series of batches ® In subsequent trials, a 2 percent raethylcellulose 
solution corresponding to the viscosity type used in the formula and 
a 50 percent glucose solution were used, as the.granulating agents©
The moistened mixtures were forced through a No0 8 mesh screens spread , 
out in a thin layer and placed in an :oven at' 35° = 38° Go until dried0 
The dried granules were then forced through a Ho® It, mesh screen and 
lubricatedo Each batch was then compressed in the tablet machine®

This general procedure was" then carried out with the seven ; 
different visepsity types of methylGellulose using 3 percent Calcium 
Stearate as. a lubricanta The amount of powdered sugar in this basic - 
formula was varied at Os" 2.5$ 50s and 60 percent '.for each, viscosity

It was found that all of the troches made by the wet granulation ;; 
method were too softs crumbling with slight pressure of t he fingers e 
The troches were greyish-white in color and none were uniformly 
smooths It was also found that maximum pressure of the tablet machine 
was required to punch these troches o It was apparent that the wet . 
granulation method did not seem to be the best procedure for making a 
compressed trochee . ■ t- '  ̂ ; -
Controls. ' .X;;: i."; ; " : - 1

To serve as controls- in the testing procedures^ - two sugar base 
troches were- produced, by the same tablet machine used in making the
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Bethyleellulose base troches0 The formulas were obtained from two 
sonrceŝ S'g each utilizing the general sngar base formulas commonly 
esployed at the present time 0

The-first formnlag designated PSG=T ls consisted of s 
■ Pomiered Sugar j*35®0 grams

SO percent Glucose Solution q0So
Oalcium Stearate ■ ko$ grams ■ ^

and was made by forcing the powdered sugar through a Bo*- £t0 mesh 
screen to break down lumps and remove foreign mattero The sugar was 
weighed and dampened with the glucose solution̂  The moistened mass 
was then forced through a No0 8 mesh screen and spread out in a thin 
layer and placed in an oven at 37° •= 39° C» After dryingj, the coarse 
granules were forced through a Ho 0 lit mesh screen and mixed With the 
calcium stearate| it was then compressed® • ,
. This formula had good flow characteristics0 The tablet machine * 

howeverg required constant attention with frequent checks and ad­
justments to maintain uniformity in weighto The ejection properties 
were fairs indicating the need for mores or a change ofs lubricant 
used® The finished troche had a smooth glossy surface free of pits® 

The second sugar base troches SA.-T ls consisted of g 
Sucrose . k6$oQ grams
Powdered Acacia 15®If grams
2P percent Acacia Solution q®s®

.' Talc . . ; ■ f ; l^oh grams , if -; \
and was made, by weighing the sugar and powdered acacia and mixing in 
a tumbling mixer for thirty minutes => The mixture was then moistened '



wrbh the 20 percent acacia solution;, the mass then forced through-a 
No® 8 mesh screen* and spread out in a thin le^er and <#iedAin ah: .
oven, at 37° =■ 39° C® The dried granulation was then forced through • . 
a Noo .  lit mesh screen and lubricated with the talc® The mixture was 
then compressed into troches© ;

ihe - above formulation had good flow characteristics® Diffi= 
culties were experienced in the ejection of the troches® There was - 
some binding and lamination after ejection® As with formula PSG«=T 1* 
constant checking and adjustment of the machine for weight of the 
troche was. found necessary® The final appearance Of the troche was 
satisfactory''® '■ h: L
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' ETALMTIGH , ;:/■
The methylcellulGse batches which seemed to make a suitable 

troche by the direct compression method.? as shown in Table were 
M0=>T 15S MC=>T 25s ?C»T $ 0 , and MG-T 100* These were chosen to be 
evaluated against the standard sugar base types made by.the wet 
granulation procedures*

The MO-T i|<0Q5 MG-T 15003 and MC-T itOOO were not satisfactory 
and were eliminated from the evaluation studies to follow*.

Tests included in the evaluation of the troches were for hard­
ness s release of phenolsulfonphthaleins viscositys and in vitro and 
in vivo dissolution times0 
Hardness -

Hardness is the physical property of compressed dosage forms 
which is a measure of resistance to chipping^ abrasion̂  or breakage 
under conditions of storagê  transportation and handling before 
usage^o The Strong-Cobb Hardness Tester45, ? was used to obtain an 
indication of the relative degree of hardness for each batch of 
trochess With this instrument^ the degree of hardness is measured 
- on an arbitrary scale and is the force required to break a tablet*
The range of the gauge is from 0 to 28* i, reading near the maximum 
hardness of the gauge was desired for the troches*. With this degree 
of hardness > troches cannot be readily broken with the fingers or- .

* Strong-Gobb Companŷ  Incorporateds Cleveland̂  Ohio.. - .•
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when shaken in a container© this wotild. seen to indicate that the 
troches ■ would be sufficiently hard to meet the requirements as de«= 
fined for the property of hardnesso Hie results of this test are 
presented in Table IIs representing an average reading for i*0 troches 
seiected at random from each batch© i .

v ' ■ ' ■ . '■ Table ;z n  ■ - . V V; . .
Strong^Oobb Hardness Tester 

Readings

MG-T 15. m^T 25; m-T 50 M3«T 100 .PSG-T 1 rSA-T 1
Percentage 
Break of Each 
Sample at the 
Average Gauge Reading •

0 0 30 60 100 ' 100 :

Average Gauge 
Reading..

' 28 28 25 23 16 ■. ■V.5v;:-

It has been demonstrated ih Table II that the methylcellulose troches 
■all possessed higher degrees ©f hardness as compared to the sugar : 
base troches© ' ' / ' %/'c . ' ■'
- Release of Fhenolsulfonphthalein From the Yarious Bases«.

A colorimetric, procedure!^ was adopted for determining the amount 
of phenolsnlfonphthalein released at various intervals from the differ” " 
ent troche bases© Before compressing each batch a weighed amount 
(50 grams) of the base was mixed with gO milligrams of phenolsulfon»
. phthalein which had been passed through ̂  mesh screen before,.;
weighing© ;With the completion of the compression procedure for each:



type of the. troches made/ a portion of the formula containing the dye 
was then eompressedo Thuss each troche base containing the dye was 
'compressed,'with the same pressure adjustment of the tablet machine 
-fpr each batcho^ ■ ■ ■ ■ ' ' : : ...
. i, constant temperature of 37° Go was maintained by the use of a 
heating mantlê  regulated by a Tariado The mantle was secured to a - 
mechanical shaker"""s which agitated the troches placed in a, 500 

- milliliter flask held in place, in the heating mantle o
Worn preliminary tests s it was determined that for the methyl^ 

cellulose troches a time interval of > minutes for restoring aqueous 
samples would be satisfactory for determining the amount of dye re» 
leased* It was also- determined that the sugar base trochesj, which 
dissolve more rapidlŷ  would require for R3CHF l and SA=T !<> a one 
minute and a U5 second time intervals respectively^ for collection 

. of saspleso
A random sample of 12 troches was taken from each batch contain­

ing the; incorporated dye* The sample was placed in a 500 milliliter 
flask to which 30 milliliters of distilled water at 37° Co was addedg 
and the flask shaken for the time interval previously determined for 
the batches® - The 37° Go temperature was maintained during the agita= •• 
tion by the heating mantleo The aqueous portion was drawn off after 
agitation for the specified time and treated drop~wise with a 10 
percent sodium hydroride solution until maximum red color was 
developed* The sample was then diluted to one liter with distilled

#)erbach Corporation,, Ann Arborg Michigan



wateay mixed thoroughly2 and 10 milliliters placed in-a*eolerimetrie" 
tubes 18 mm® outside diameter̂  and reserved for subsequent reading in 
the Lumetron PhotoeleetrieGolorimeter^o The procedure of adding 3© 
milliliters of distilled water9 agitating the samples on the mechani­
cal shaker and reserving the 10 milliliter saraple in the Lumetron 
tube was ebntinued until ;&ll of the troches were dissolved© Each 
.sample, was read for percent transmission^ and the milligrams of the 
dye released were obtained from a calibration card opposite the 
reading for percent transmission®■ The colorimeter was Operated on 
ordinary house current stabilised by means of 110 volt 60 oyele 
voltage stabilizer a . ’ ; ' ' ' ' 1; -h

A colorimeter tube containing a troche dissolved in distilled 
water was used as a blank to adjust the colorimeterA series of 
$ determinations was taken for each of the batches 0 The results 
were tabulated showing the cumulative weight of phenoisulfonphthalein 
recovered over, the time interval for each sample of 12 troches for ' 
the 5 determinations of each batehs with an average weight in milli­
grams calculated for one trocheo These are presented in-Tables 
III VIII inclusive^ ; ■ ;V;.; . :',y'

Model hOO-Aj, Photovolt Corporation̂ , lew York9 10T»



. ; : Table III-
BaMi So®:

Cumulative Weight in Milligrams of Phenolsulfenphthalein Released
During S Minute Intervals for•12 Troches per Sample With a :':;-
Cumulative Weight Average for 1 Troche*®

■ /; - . \ Minutes - -' - .

Sample Ho® .■ - 5 10 is V 20 S g 30 3S 1|0

0o3 GoP : lo? 2®k 3=1 3=8 : 2i=3 . 1|=6 : V
; II . : - ' - 0o7 lo6 2 ok 2=7 3=1; ; L o koh S=o S
' - in S '" '1=1 2®2 3 d 3=8 ii-oll 1|=9 S=2

; 17 ■ 0o9 .2s2 3o2 3=9 4oit h<>7 Aa- Sol' \ /
0®S; 1»0 lo? 2=6 ■ 3 oil koO L 8

Total ' \ : 3oS 7=9 12>1 : iS4t: is®? 21@k 23=3
Cumulative 
Average Weight 
(mg®) for 1 
Tioche

0o06: 0®13 . 0o2C) 0=26 -0=33..0=36 . 0=39 0=lil

. Bach troche contained approximately QoS milligram
P&emoisalfonphthaleiao ' :■
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Table 1? 
Batch MOo M0"T 25

€umula,tive. Weight in Milligrams of Phenolsulfonphthalein Released
Dariiag 5 Minute Intervals for 12 Troches per Sample With a
GumlatiVe Weight Average for 1 Troche'̂ o

- -Minutes ■ ‘
Sample Mo0 ■ 10 20 25 . 30 35 i;i|0

t / fl- , . 0o7 lo 7 2o8 : 3o7. lio6 .5®3 '■ 5o5 :5o7; '

’ II 0o6 l:«j 2®6 3 oil. li®2 ito8 5e2 :5.5 V:-:/-
■ , III \ 0„6 lo8 • 2®8 ::3o7 :; ii®6 5o3 5.8 6o0

H  ; o®5 1®5 2ph : 3o3: w W 5.3 5o6

. V 0®6 1»7 v 2o8 3o7 iios; 5o2 ' 5® 8. 6.0 V.

Total - ' 3o0 862 13 oil. 17,o8 2?2e0 25ok 27.6 ' ' 2’8s8 .

Cumulative 
Average Weight 
(mg® )-for 1 
Troche . ; • ,

0$05 • Oolia 0,22! ' 0o30 0 ,3 k 0ak2 0ok6 -OAS: ' :

B', '■ Each troche contained approximately 0 a$ milligram ■ 
phenolsixl^opphliiaieinfi : ‘ ^ \  , : - v '
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; Table V
.• Batch NiOo MG-T $Q

CwulatiTe' Weight. in Milligr^as of Phenolsulfonphthaleih Released
During 5 Minute Intervals for 12 Troches, per Sample With a
Cumulative Weight Average, for 1 Troche'”" 0 -

•Minutes
Sample Ho o ■ ' • -10:: : t; A:;i3:- ■ 20 25 30

. I ' Co 8 . w ' 3o0 . ;•ti.l it#9- • ;;3»2-: i-
0o8 . 2o2; •: - j o k y , 3»3 - 5*7 :.

; :r' 2 # : k ik \ . •" ■•3»3 ;
0 .9 ■ 2*3 'i ;:3o8;: . Mo9 V •: 3o7:. 60 0

■ f ' ' " / : ; , :  ; Oo? : io9 ■'■ j a  . k a 5o0 . $  $6 ;

Total - ■ 3,9 1W  ' •16^ :22I 0 ' . 26e2 :'- 28o2 • .
Cumulative ; ■ 
Average Weight: 
(mgo) for 1 
Troche

0®06 0«17 Oo28 Oo37 Ooltij. . 0oU7 '

* Each troche contained approximately 0®5 milligram
phenolsulf ohphthsileino ; •- -' .  ̂ ‘'



Cumulative Weight in Milligrams of Pheno2,sulfonphthalein Released 
tiurteg 5 Mnute Intervals for 12 Troches per; Saraple' Mith a 
Cumulative Weight Average for 1 TroGhe"x'o ■ : ;
: \ . : - .Mimrbes" - ; . :  '

Sample lo® .5 10 > 35 g 20 ': ■ 25 . y -;. 30 .
0o5 loii y 2*  y y -yy'M / y y ■-yyit^_ y g®o

; : II 0o3 w  / -; 2 i ; 3 4s8
• Ill G©7 le8 ; 3®o; ; : it®l ' • 4o8

v'1p9 I ; #  y:g it® y* /" 5® 3 r'v/ 5®5
0# , 2®1:. y y i A  ; :' i+o6 y' ySsS

fotal ; 2o9 y 8o5,' 1W 20 o 2 y: 2ito3 ■26»1
Cumulative ;,\ Average Weight (mgo) for 1- \ Troche r QsQkS Ooik ; 0»2ij. y M it; v yOoiti o® 11

*x' Each troche contained approximately 0a5 milligram.
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; : >TaMe
Bateh PSG°T 1..

Camulative Weight in Hillijgrams of Phenolsiilfonphthalein Beleased
During 1 Minute Intervals for 12 Troches per Sample With a .
Cmulatilre Weight Average for 1 Troche'*o . ' -

. ' , Minutes \ ; ; ■
Sample Wo®. ; i:

; . • : '/■ ;:2o7 ''V' C?. 5o6 5'o8 • :
- vir ■ 2o3 : :: r %*l, 'z •; . -
: III ■ ■ . ;;2ol . . : 3*?" . . %6: M  '

• 17; - ̂ * ito8 ■ : ; 5*7 ' 5 o9 . •

' 7 ' 2*2 . 3*9 \ it®6 ' :. ito8.

.Total., ; 12*0 ;21®2' 25®9 . 2 W  . ■

Cumulative 
Average Weight 
(mgo) for 1 
Troche

0o20 ; V Oo35: . -v 0»it3 Ooijlt . •

* Bach troche contained approximately 0<>5 milligram
phenolshlfonphthaleirfo ■ ' : : ^
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fable ?ni 
- Batch Noo Sl~f 1

Cumulative Weight in Milligrams of Phenolsulfonphthalein Released
During k $ Second Intervals for.12 Troches per Sample With a
Cumulative Weight Average for. 1 -frochê o

Seconds

Sample Mo® ; . • .■' M ' v . : . ■135 . ; 180 -

: 2@6 . . w  . - ; 6®o . * ' ■ , - .
' - II 268" " . 5o? •

III ■ - 2«3 ho©. H: . hop • • : ^.1/ ; ";:/:y;
' ■/ H :v;: K'v;'.',:;-- \2oh,: .:: lj.,2 . 5 ok , ' "/5,7;::://;

,r- 2,3 ; / ■ 3oS- - / ho8 5,0 / ;

Total 12ah 21,2 26o3:. - 27 08
Cumulative .. Average Weight -- 
(mg®) for 1 v 
Troche /f Q®21 .,;>:Voa33;. ;'•"-/ Oolih 0®h6

The cum.ulati"re. weight averages of milligrams of phenolsulfon- ; 
phthalein released were plotted against the time required for com= 
plete solution of a compressed troche o These are shown in Figures

, . 'x" Each troche eohfained approximately 0a5 milligram - .
; : phenqlsulf onphthaleino _/ ' >
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As shown in Figure 18 the methyleellulose troches released the

phenolsulfonphthalein over a longer period of time® The lower vis^
eosity type3 MG=f 253 lasted lj.0 minutes as compared to the powdered
sugar basess SA=T 1 and PSG=T ls which lasted 3 and 1 minutes
respectively o ; ■ "

The ratio of a methylcellulose troche to a sugar troche for
duration of release of the dyes therefores was at least 10 to ls
comparing the best of each type of troche base as illustrated in
Figure lo ' . '
Viscosity Produced by Dissolution of the Various Troches <=

With an increase in the viscosity of the oral secretions caused 
by the dissolving of a troche basea a drug so released is held at 
the site of the areas being treated for a longer time and a greater 
spread of the drug in the oral cavity is obtained®

Since the change in viscosity of oral fluidA is effected by the 
base of a troches it was decided to make viscosity determinations 
under the same conditions used for the colorimetric determinations® 

The mechanical shaker9 heating mantle and constant temperature 
of 37° G® were used to agitate 50 troches from each batch in 125 
milliliters of distilled water for two and one-half minutes* The 
aqueous solutions were maintained-at 37® 0° while densities were 
determined using a Mohr-Westphal balance o The density readings are 
presented in Table IE* ; '



/ : . ■ : . / Table II . '
Densities for Solntions of Troche Batches and Distilled Water at 
37° Go -  y , :

Batch Mo® ' Densities

m-T 15 0*998
. '- . MG=T 25 ' • 0*9985 ' -

. MG~T 50 ; " 0*999 ’ . \
' M0°T 100 ■ " . ; . lo002

. PSG“T 1 lo057
SA-T 1 1*0575 ■ -
Distilled Water • 0*993 V.

' in Ostwald”Fenske‘Viseosimeter^s D 393? size 300s was used for 
viscosity determinations o A constant temperature (37° Qa) water bath 
was provided with a bracket to hold the viseosimeter submerged® The 
bath was equipped with; glass sides presenting an unobstructed.view of 
the viseosimetero ... ' ' • • V

The viseosimeter was calibrated .by using the known values^ for . 
distilled water at 3 7 ° C*}.the time in seconds for distilled water -
to pass from the-upper mark to the lower mark of the viseosimeter •
was detenidned. Using the formula^

■ * Kiiible Glass Co'«s Toledo s Ohio« ■



. -r. g kdts v • ... ■ \ ;
where v s Tiscositjr of the llqtiid ill sentipoise /

k g specific grWity of the liquid . ; ■ . ;
t. s time in .seconds • • .- -

The yiScosiiaeter constant k for, the viseosimeter used was foiond to he
. ■ k S Oo69it7 ;-:V ' ' 7 . V " “ ' -V' V -  ■' V  ■ -■ , . v ' v :;=-; . y.:. -.v :;,:V;

.. -- x  'v

For the calibratioh of. the viseosimeter 10 milliliters of dis” 
tilled water was used in the instrmnent ® In the subsequent deterrriina- 
tions for the various hatches of trochess identical volumes of 10 . -'
milliliters were used in each testoy Ihe time in seconds for the ■"

. liquids to pass from the upper to. the lower mark of the viseosimeter '
■ was recdrded by. the use of a stop watch0 After, introducing the 10 

milliliters of solution into the viseosimeter^ the instrument was
' lowered- into the constant teisroerature bath and alldwed to remain for 
10 minutes to assure the solutions were at 37° Go . ..A trial series of v , .
time runs were made for practice on each solution tested̂  followed , ; •
by four' recorded funss the average of which was used for the calcula= 
tion Of the viscosity.for each batche The results are shown.in . , ■ 
Table Xo



.:'A .. . . Tables:: ; :
Viscosities ('Gentipoises) .of Solutions' of Troches After Shaking in 
■ Distilled Water for 2§ Minnies at 37° Co

: ^  i psg^t i sa-t i
%o9?3. 2o295 , 2oil8 170838 ' 0.891 1^080 /:

• The viscosities.of solutions for the several troches made 
indicate that the methylcellulose types all produced solutions of a 
higher viscosity than the sugar base, trocheso •
Dlssoiution- Time for the Various Troches. . , ' ' G - -
• : The approximate- time of dissolution was found by . in vitro and
in vivo: studieso The approximate- time required for the troches to- 
completely dissolve at a temperature of 37° Go was found by using 
the mechanical. shakero.. A: 500 milliliter flask containing a troche 
in 90 milliliters of distilled water was placed in the heating 
mantleo The time was recorded from the start of the shaking opera­
tion until the troche'..was dissolved® The troches were selected at. - 
rahdom from each batch and the average time taken for 5 determina­
tions for each batchy .The results of the dissolving time by 
mechanical agitation are shomi in Table .

■ ■■ . ,  ; ■

Average rTime. in Minutes for .Dissblution of a Troche by Mechanical '
Agitatioh in Distilled Mater at 37° Go . ' ',

m^T . MC-T 25 MG-T ;50 I13-T100 PSG-T 1 " SA-T 1 - .



T&e in vivo study was carried, out with a group of 3.0 students 
who were given samples of the eompressed troche sG Iheyknew mo thing 
of the homposition of eaoh of the samples distributed0 They were 
instructed to place the troche on.the tongue and. allow it to dissolve 
In the group of 30, 5 individuals were testing sables of the same 
type troehe bases 0 Hie author supervised the testing and recorded 
the time"when the troches were completely dissolved® In Table III 
the results are presented as the average time for dissolution of the 
various troche bases tested#:.;. ::h ' ' ' ■ ; ' - ̂

Average lime in: Minutes for Dissolution of a-Troche by Humans
i5x ■ 25'::: m-i 50 -. MGf T im ;. : PSG-I.l

: ./ '5l:: . : y -  : ■ •' 3o"v :: 53.."v " • to 5

' ■ . By coziparing the times " of 'dis splutibn of a' methyleellulos e ■ ; -;
(M5==I 25 ) and a sugar (PSG=T. 1) trochê  in both the in vitro and, 
in vivo studiess it is apparent that the methyleellulose.troche 
lasted 10 times' as, long as a sugar, type troche# "  . ; ' -



DISCUSS JGfr;
A proeedure for the.fflanufaeture of compressed troches with a 

methylcellulose base has been presented0, The method consisted of 
determining by experimental procedures how methyleellulosep in the 
form of a moderately eoa.rse powders should be processed in order 
that a suitable troche could be produced by compression® . ■ • .
: . Of .the seven viscosity types’ of mefhyleellulose useds the 
higher viscosity %pess the lOO epss l^QO epss : and hOQO cps -were not 
adaptable - for compression using the. standardf ormula developed be^ ; • 
cause they did' not possess the property of flowing readily into the 
feed mechanism of the tablet machine and could not be compressed0 '
The lower viscosity types were all found to have .the property of 
flowing in this powdered form0 The problem was to process the :
powders to enable the material- to flow readily from the hopper and 
feed mechanism of the tablet machine into the die cavity2 in the same 
amounts each tlmes to give, a uniform weight of the troche throughout , 
productiono It was required that the material have the properties of 
compressing into a.sufficiently, hard product to.enable it to with­
stand the handling of packing and shipping, as well as to maintain : 
its;form during dispensing"and administration® It was also required 
that the material be compressible without the use of excessive . 
pressures and be readily ejected after compressiono : The final appear­
ance was to be smooth,, even, without surface markings, and free, of 

. adherent powders® , ' y-- : . -



The crystalline nature of sncrose possessed'tke ability of sup", 
plying the. necessary flow characteristic when mixed with the methyl^ 
cellulose powders«, Sucrose produces harder tabletŝ  and as a base 
it will harden with age2o These properties were desirable^ and the 
use of sugars in the formulation was not entirely discarded® It was 
found that the sucrose facilitated the flow and compressibility of. 
the formulations when used as the binding agent for the methyl- 
■ee;llul©s@:d ; . • y

. The method of processing=»"Simply mixing weighed quantities of 
methyleellulose and the binder^ superfine powdered sugars followed 
by the addition ofTa lubricants luagnesium trisilieates with necessary 
mixing to assure complete distribution throughout the mixture^ 
required minimum equipmentd Of equal importance was the reduction - ; 
in; time and the number of steps necessary to prepare the mixtures 
for the compressing operation = Difficulty was experienced with the 
sugar base troches in maintaining uniform weight and ejection of the 
troches "from the. machineo The sugar, base troches were both made by .. 
the wet granulation method 0 This method required the use of addition­
al equipment -and two screening operations which inrolves both time 
and laboro The method of manufacture of the methyieelluldse base 
trocheSj, in addition to producing a product comparable in appearance 
and other physical .characteristics desireds is also favorable in 
effecting savings in timea labors and equipment necessary to produce 
a satisfactory product0 It has been established that synthetic gums 
are not suitable for producing a tablet form of medication utilising 
the wet granulation methods®^ f b : b b... . ■



The choice of lubrieant for the methyleeliulose troches xraried 
from the chemicals gezierally usede Magnesium trisilieate was ehasen 
for its property of prOTiding greater motility to the mixture of the ' 
methyleellulose and sugar0 The use of this material for a lubricant 
was determined after experimental tests were made using the more 
common.substances5 such as tales stearic 'aeids and magnesium and 
Calcium stearateso Ife.gnesium trisilicate is also completely . 
innocuous when it is taken by mouth-^o

The testing, procedures adopted were devised to compare the ' 
physical "properties of the methyleellulose and presently used-sugar 
troches g The methods j, with the exception of the determination using 
humans for the dissolution times employed mechanical devices to : 
eliminate any bias or variability that may be present when physio­
logical agents are used for.testing.purposes^ All tests were prefaced 
by trial rum to standardise the procedures to insure the identical 
treatment of each.batch of troches as tested by the various methods 
-dbscribddV;:. V;; .. .:V: ’ / ' -i-/  ̂ / ■■■■■'•

Tests conducted for the property of hardness, indicate that the 
■methyleellulose base is capable of being readily controlled to produce 
a product of a desired hardness as tested with the Strong Gobb hard­
ness testero. The:data- collected shows.that methyleellulose troches 
had hardness readings of 23s 25 and greater=than”28 on the gauge for 
the different viscosity type" trocheŝ  as compared to the two sugar 

• base troches' which had hardness readings of 16 and .5o
Preliminary work using this testing machine on commercial 

 ̂varieties of troches showed that the degree of hardness varied with



the manufacturers from hardness readings of■8up to the maximum read- 
ing on the Strong Cobb hardness testero i . ..

The colorimetric deterainat ion to1 ascertain the duration of re-. 
lease of phendlsulfonphthalein shows that methyleellulose bases are 
capable of prolonged: release of the dye (see Figure 2)a The eurfes 
in Figure■1 compare a methylcellulose troche with the two sugar base 
types and show that the methyleeilulose troche released the dye more 
slowly and over a greater period of time® . . . _ .\

■ It is of interest to compare the average time of complete solu­
tion p shown by the in vivo study for the methyleeilulose and the 
sugar base troehes 3 which were h5 and minutes ̂ respectively®
This indicates that one methyleeilulose troche is equivalent on a 
time basis to 10 of the sugar type trocheso ■ The total effect of 10 
sugar troches could be obtained from one methyleeilulose troche^ by 
increasing the concentration of the medicinal ingredient in the



X- . , ' - % . y ' : . ;::yv ■ ' ' :
A method has bean presented for preparing methylcellulose5 as a 

moderately coarse powders for compression into a tablet form of 
troche using a tablet compression machlneo • ' .
■ - Seven viscosity types of methylcellulose were processed for ,
■ making a eoiapres'sed troche using a standard formulae Of the seven 
viscosity types used; the lower viscosity types3.15# 25s 50. and 100 
ops s were compressed into satisfactory products» while the higher . 
viscosity types s i|.00̂ 1^06 and h000 cpss were not coApressiblee

Sugar and sugar=gran base troche types were made using standard 
techniques to serve as controls for comparative tests with the 
methylcellulose troches*' . i v; - ; '

lests for" hardnessduration of. release of phenolsulfonphthalein 
viscosity and dissolution time were made* ' -

In the test for hardness the methylcellulose troches were com- 
pressible to the attainment of maximum gauge readings of 28 on the 
Strong.Gobb tablet hardness tester- as compared to only 16 for the 
hardest sugar base troche« - %  -.‘v. ■ ' i t :

For the test of 'duration of release of phenolsulfonphthalein5 
the methylcellulose troches released the dye over a time period 10 
times greater than that of the sugar troches® ... f y t '

The methylcellulose troches when dissolved in distilled water 
were found to yield solutions more viscous than those of the sugar 
base types9; and in the tests for the time of dissolution using.



in vitro and in vivo methodss the ratio, of aethylcellalose to sugar 
t^e trooheS' was 10 to la . ' " ■ ; - "■
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