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INTRODUGT ION

: Troches are a form of mediéation to be held in the ﬁouth where
thay'sloﬁly;&iséolveg liberaﬁing tﬁe‘mediéinal ingéedients which exert
& des:.red therapeutlc effec“b on ‘bhe ‘mucous membranes of the oral
. eav:rby@ Tnev are not intended to be chewed or swallowed 5. bu't to be
dissolved :{n the ora,l secre’blons 5 where the mucous membranes ars.
tbathed with the resultant solutlon for a considerable perled of tlmeo
Trcches are usually flat and hardg and.may'be round or oval shaped in
formo Thay are generally made to Welgh about 0.6 gramo '

Although there are few official forms of this medicatlon in the .

' @ompendiag they -en,joy wide employment as a proprietary form of
medication whloh combines drugs that elicit anbiseptic, astrlngenﬁg »
or anesthetle actionse '

Two me_thods. are used for making trochess_l The first involves
mmng the ing?e@ie‘n‘bs to ‘fo;fm a pliable mass with a moistening agen‘b;
 The mass is rolled flat and cut into round flat dises. On 3 commercisl
scale, §qﬁeréérivén machﬁné:jr is used for 'bo‘b.‘q the rolliﬁg and cubbting
pmeess'feso;‘ | - |

The second meth@d iﬁvclves'procedufés used in tablet making,
>These trdcheé~ére’méde by:éOmpreésiono ‘This method finds wide apnlicamv_
‘Itlon 1n 1ndustry and 1s the method chosen for thls research study.
| Sugarsg elther granulated or powderedg comprlse the " base of most
.trOChGSe“ Natural gumss acacla and %ragaeanthg as well as gelabins, - |

' are-;neqrporaﬁadnﬁenglve adheszveness S0 the sugar basee The dry



sugars and gums are‘mixedc A binﬁiﬁg égenﬁs usuéiiyJin solutiong‘v
such as a 50 pereent glucose solutlons a 1020 percent solutlon of f
the gums (acacia or tragacanﬁh) or 10m20 pereent gelatlng 1s added”
to the powders 1o form a doughallke mass, The mass is dry enough to
crumble but mclst enou gh to form a lump when pressed in the hando

The damp powders are then forced through a. sereeng spread out on &
tray and placed in an oven to dryo ter the drylng is cozszsple’c.e‘9
~the coarse granules are agaln passed through a screen of a mesh size
- commensurate W1th the size of the troche to be madea The granules
dbtalned after this second . screening operation are then mlxed Wlth a
lubricant (ta139 light mlneral 011 calelumg or’ magne51um steawatesg
eteo) and are ready for the ccmpression into a tablet-fqrm of trochéqﬂr

Producing troches by tabiet:éom§réssiohrmethoés was followed

throughouﬁ usiﬁg’the accepted pfoéeéures for tablet méking with one
:.excebtion, i.e., the élimiﬂation'of’a-disintegrating agent from the
formila for a troches A disintegrating agent is a substance which is
added %o the ;aﬁlet granulation to help bresk the tablet apart after |
administfation or %o hasten S§lution iﬁ,waﬁer;' Starch is usedvforv
thls purpose as it absorbs Waterg causing tablpts to bursto ihe
disintegrabing agent is ellmlnaied beeause it would cause rapld
’breaklng up of the troehe@. Thls Wbuld tend t0~promote solution and
f’swallcwing‘of the resulﬁénﬁ ba:tic}eé with aviqss of the &esiréd
féharacﬁeristid'bf proibngeé‘dissdluﬁiﬁn.of tﬂé mass:ih the mouthe

A balanced formula for oroduclng a good compressed troche must

""fwf possess theSe essenﬁlal properties (1) materlals used should



: : : ‘ , 3
be free flowing to fill the die cavity uniformly;~(2) it should have.
blndlng properties; (3). it should: compress 1nto a hard troche w1thout
sxcessive pressuress: (h) it mnst eJe@t readlly and not stlck ﬁo the
punchese ,

With a formula posse551ng such characterlstles a flnishea troche
should be produced which is vezy hard and possesses uniform welght
and appearanceo The combination of ingredieﬁts that can be processed
to yield the propertles outllned9 should also dlsselve slowlyg release
amy medicament over a longer time period and 1ncrease the V153051ty ‘
of the oral flu1d39b when admlnistered as a,therapeutlc agento- The
increase in‘ViSGOSity 6f the oral secretiéns 6y the éaSe gnhéhces the.
spread of the dlssolved drug in the areas of the noutho'-This-resuits
from the drug?s refaining at the 51te'over a longer‘perldd as the
résis%anee to flow or wash away is_reduCéd by the'incféééé_in visapsity
of the-salivéﬁy secretions. |

‘The cormonly used formulas utilizing sﬁgars; gelatin and .
mucllages for troche bases do not fully meet the requlremenxs ilﬁted‘
aboV639h95 Meuhylcellu_0569 a synthetic gums with 1ts controlled |
v150081ty types and 1nertnessg seemed to possess propeytles for
1mprovement over the usual sugar types. - '

Seven v180081ty types of methylcellul@se"g offlclal in the
Natlonal Formulary IKS possess the unlque propertles of ngxng 8 ;t .
‘unlferm viscous final pr@duct when dlSSQlVed in waber and are sﬁable Tf': }

Love:‘a wmda pH range from_pH 2 to 120 -Methylcellulqse solutions are

. *‘Methyleellulose is available from the Dow Chemlcal Coa;,J
Mldlandg Michlgang as HMethocel®,



-

' neutral, colorless, tasbeless, completely inert5-8, stable to light,

* . heat, and aging,. and retain their v‘iscé;sity over the wide pH ramge . '

. previously iment:.‘f._onedg It was decided that méfh‘jl@éilﬁlos‘e should be
- investigated to determine whether a prbdueﬁ could be obtained which
would possess ’dhe pr‘oper‘;iés previocusly outlined for an _i'.deal com=

pressed troche base,



. EXPERIMENTAL

Formulétion and Methods of Preﬁarationb‘

The methyieelluloéerused in formuiatib@ of %arioﬁs»troches was
‘iﬁfthé form of a moderately soarse white p6éder (Lo mesh parﬁicle
_size) of the viscoéity‘types'lS‘cpsg 25 cps;.SO épsg 100 cps, 1500
cps andthOO cps;, Each type was a331gned the follow1ng letter -~

d951gnauiams for batch number controlS°

I = 'MbéT 15 . Methyleelluiose_ o 15 cps
o MC-T 25 w 25 cps
a I Me-T S0 - fse | 50 cps
W NG=T 100 om 100 cps
v . Me=T LOO o R TR 40O cps
VI ME-T 1500 E u 1500 cps
"VIi{ Mﬁéf oco . B ‘; - 1000 cps

The Model i Sihgle punch tablet compression machineg using a
kl/2=1nch standard coricave punch and dle assembly'adgusted o make

0.5 gram trochesg was used throughout this stu@yo

. ﬁirect Gompress1on Methodo

The procedure used for dlrect compre531on was to compress each
E methyicellul@se v150051ty que dlreetly in the tablet cempresszon '

lmachlneg after’ Welghed emounts. had been drled in an oven at 38O -

hQO.CO. The;&reche obtained by thls first compressmon,weuld‘be 1n'é‘réﬁgﬁ S

L3 ?owJofStokéS'Ma@hine—@ompanypvPhiladelphia ZOQfPéhnSyI#aniaA



o ‘:E’bormbf‘ tabletrof:““'slﬁgﬁ. 'Ihe "slugs” are then broken down :mt@ a.
- granulat:x.on of um.form s:;.ze ’c.ha,t is 'hhen compressed 1n'to £ini shed
- trochess oy | | . B
Thls procedure was carri ed ou‘b W:Lth the menhylcellulose 'bypes |
'\.1lS‘bed above s 1n'bhou.t the addltlon @f any mo:Lstenlng agent or
'lubr::.can‘n@ , The abOVe procedure Was a,lso ‘attempted W:L'bh the seven

; 'VlSGOSle ‘cypes of methylcellulese Wlth the a,ddlt:.on of several

, _'lubrlcants s ie eo €05 ON- ‘shree dl:ﬁ'fe‘i*ent rtms Wlth 3 percen’b Talc 9

3 percent Galc:.um Stearate a,nd 3 percent Stear:.c ACldo 4 -‘

It was found 'thats with or mthout a lubnoatlng agent rnone of
the batehes ‘could be compressed 1nto a, sultable "slug" ’I-’hey had
: -poor flow charactems’clcs causa.ng bmdg:_ng of the powders in 'bhe

-hopper and shoe (f.‘eed and egectmn mecham_sm of the t.ablet machlne)o :

i It was. apparen‘b tha‘b methylczellulose Was not a,ppllcable to the prem L

,“compress:.on method ci’ tabletingo :

Dlrec't compress:.on was then attemp‘ted usmg 70 percen't methylw

' celluloses 25 percent Superflne Granulated Sugar and 5 percen’s

- Magnes:mm Tmsﬂlca'beo Ihe proeedureg essentlally 'bhe same a.s aboveg

was “used ‘to compress the mz.xture dlrec‘oly 1nto a i‘lm_shed ‘hrocheo o

”he "3’1‘00}195 prepared by this’ formula seemed to be sa‘blsfactoryy - R

as 1nd:_cated in Table Io ,




| TIBIE Io

Characteristics of Gompressmn of Methylcellulose T roche Base Formlas

vBa:téh Nos " Flow : o Cvomp‘ression ‘ Egectlon Appearanee
: S : o " : of Troche
MC<T 15 . Good ~ Hard troche with ' Good  Smooth
o o oo minimal pressure o S A
MG-T 25 Good Hard troche with ~~  Good Smooth -

: ‘ ‘ ' ninimal pressure : ‘

U MB-T 50 ' Goed Hard troche with ~ ‘Good Smooth
- - S ~minimal pressure , L
MGeT 100 Poor Hard troche with Good - Sooth .

maximum pressure

MC=T 40O © . Very poor - Not compressible with Very poor - Rough
o ﬁ maximum pressure ‘
o MCST 1500 Very poor. . Nob compressible with ~ Very poor ~ Rough

_ _ . ' - maximum pressure o

o j‘MG=T',h000 Very poor g }Not corﬁpreésible with  Very poor Rough
ot 0 ‘maximum pressure - 3 R




AJ? wet Granulatlon Methodo.v;

A welghed amount of methylcellulose and powﬂered suger was dr1ed~f7*

" inan oven’ at=38° hOO G for six. hourse Granulatlng solutlons were é;ﬁﬁ:;<”

‘added to dampen thermxxed powdersg u51ng dlstllled water in the flrst i

’serles of ’oa:tohese In subsequenu trlals a 2 percent methylcellulose

:osolutlon correspondlng to the v1sc051ty type used 1n the formnla and L R

ga 50 percant glucose solutlon were used as uhe granulatlng agentso i'::
The m01stened mxxtures were forced throughka Noo 8 mesh screen9 spreadt}»
out in a thln laver and placed in an oven at 350 - 380 Co untll drlede:}
The drled granules were then forced uhrough a Noe 1k mesn screen and |
luorlcatedo Each bauch was then compresaed in the tablet machlnee

~ This. general procedure Was then carrled out w1th the seven }'
.vdlfferent V1sc051ty types of methylcellulose u31ng 3 percent 63101um S

Stearate as a lubrlcanto The amount of powdered sugar in thls b331c -

formula was varled at O 25.9 50 and 60 percent for each v1so031ty

typeo

It was found that alT of the troches made by'the wet granulatlon o

method were too softg crumbllng w1th sllghz pressure of'the flngerse
»fThe troches were greylshewhlte in color and none were unlformly |
smoothé It was also found that max1mum pressure of the tablet machlne:*
was requlred to punch these trocheSOA I@ was appareat that the Wet
L granulatlon method did not Seem to be the best procedure for maklng a«'_'
compressed troehe@ S f' : o | | -

Gontrolei ‘ |
' To serve as controls in: the testlng procedures,‘two sugar base

:troches Were produced by uhe same tablet machlne used in maklng the Q



| 9
) methylcéllulose base troches. -The formulas were obtained from two
-éouréesiﬂzgreach utilizing the general sugar base formulas comonly-
A‘é@ployed ét the present time. |
The £irst formulagvdesignated PSG-T 1, consisted ofs
| ‘Powdefed‘Sugar -  U35,0 grams ‘
‘E._SO P6P¢ént Giu@ose Solution QoSo
Galciﬁm Stearate‘v | | -iho5 grams
and was made by forcing the powdered sugar through a Noo LO mesh
: ‘,screeﬁ to break down lumps and remove foreign méttef; The sugér was
wéighedland'dampened with the glucose solution. - The moistenéd mass
Wasrthen forced through a Noo. 8 meéh screen and spréad out in a thin
_1§yef'and placed in an oven at 370 = 390 0, After drying, the coarse
granules were forced through a No, 1L mesh screen and mixed with the
‘ éaleium stearate; it was then compressed.

This fofmﬁla had good flow characteristics. The tablet machine,
.héwevérg required'constant abtention Witﬁ frequént checks and ad-
juétﬁenﬁs toAmaintain ﬁniformity in weight. The ejection pfoperties

- were fair9 indicating the need for more, or a change of, 1ubricgnt
- usedo The finished troche had a smooth glossy surface free of pitse:

The second sugar base troche, SA-T 1, dqnsisted of's

Sucrose - . L465.0 grams
 PowderedAAcaeia o .lsoh grams‘

7?0 peréeﬁt Acacia Solution QeSo ." ~
"Télc S o R 15.h grams . =

wdmsmkjymmm%tmsmwéMpm@md@@M@mmmmgm  m

. - a tumbling mixer for thirty,minuteso The mixbure was then moistened .



| -10.; S

w1th the 20 percent acacla solutlong the mass then forced through a .

ije 8 mesh screen, and spread out in a thln layer and drled A an;_;'_rr

joven ab 370 - 390 C@, The drled granulatlon was then forced through ';g'ft
a ] Noo 1& mesh screen and lubrlcated Wlth the talco The mlxture was ffifﬁ C
':then compressed 1nto ’orochese . f S
The above formulatlon had good flow characuerlstlcsor lef1=i -
:‘ cuitles Were experlenced 1n “the egecclon of the trocheso‘ There was -
:some blndlng and. lamlnatlon after eaeculono- As with formula PSGeT 15{~
constant checklng and adgustment of the machlﬂe for we1ght of the
- troche was found necessaryo The flnal‘appearance o£ bhe-troqhgxwa35 ‘

3'satlsfactony°">



e | EVALUATION s
| The methylcellulose batches Which seemed to mé,ke a‘suiﬁabié
troche by the direct compressn.on method, as shown in Table 19 Were o
MGmT 15, MO= 259 MC=T 50, and MC-T 100, These were chcsen 1o be ; |
evalua’ced against the standard sugar base ‘bypes made by the wet .
granulation ptoceduresd | - | o

The MG=T Loo, MCmT 1500, and MC-T LOOO were not sa’clsfact@ry
and were elimlnated from the evalustion studies to follow,.

Tests included in the evaluabion of the troches were for hard-
ness, release of phenolsu]i‘onph’bhaleins viscosity, and i_:g vitro and
in vivo dissolution biness | |
-Hardness | . ‘

Hardness 'i»siviksﬁe physical property of compressed dosage  forms
wh_ich is a measure of resistance to ehippiﬁgg abrésiona or br'eé.ka,ge
under conditions of storfages, ‘transportation and handling bieforge‘
usageS, The Strong=Cobb Hardness Tes*ber%Q was used to cbtain an
indication‘ of the relé.ti‘t're deg‘reé of har&hess- fof each bé.tch of |
troches. With this instrument, the degres of hardness is measured
-on an arbrbrary scale and is the force required bo break a- 'bableto

The range of ’che ga,uge 1s from 0 'bo 280 A reading near the maximum

-hardness cf the gauge was d‘es:rred for the troches, With this degree B

of hardness, troches cannot be readilyiﬁroken;wi‘bh the fingers or. -

* Strong-Cobb Company- Incorporatem, Glevelaﬁads Oh‘ié-,,\ )



*:,phthaleln whlch had been passed through a No@ 80 mesh screen befor

12
when shaken in a conﬁaineé@ lTﬁis would-séem to indicate thét thev
: tchhestwould be sufficiently hard_tp meetvthe réquireménts as dem
- fined for the property of hardness. 'Thenfesults of ﬁhis ﬁest afe
“‘presenned in Taole II, representlng an average readlng for Lo troches.

' selected at random from each bateho
Table II .
Strongdﬁobb_ﬁa&dheSS Tester

Readings

‘ . -MC=T 15 MC<T 25 MC-T 50 MCoT 100 .PSG=T 1 SA<T 1
Percentage - o - o ,
Break of Each . ' , S

Sample at the - 0 0 .30 60 - 100, 100
Average Gauge - ‘ S o . - -
Readlng

- Average Gauge - 28 28 'v25 : 23 16 o 50
Reading. ~ . S X

T has been demnnstrated in Table II that the methylcellulcse troches b
| all Dossessed higher degrees of hardness as compared o the sugar
'base trocheso

V~Release of Ehenolsulfonphthaleln From the Varlous Basesu |

: A colorimetrle procedurelo Was adopted for determlnlmg the amount -
"of phenolsulfonphthaleln released at varlous 1ntervals from ﬁhe differm’
'lent troche bases. Before compr°351ng each batch a W@lghed amount

- (50 grams) of the base was mixed w1th SO mllllgrams Of phenclsulfonw |

- “.welghlngo With the completlon of the cempressxon precedure for each'



o ) »13
Vtype‘bf'the_trpches_madeg a portion of the formula ceﬁtaining the dye
riwes‘then éompresseda Thus, - aeh troche basevcontainiﬁg the dye‘wes
'"cempressed Wlth the sane pressure adJustment of the tablet machlne
ifor each baicho:' o

A eonstant temperature of 37° Co was malntalned by the use of a-
heatlng mantleg regulated by a varlaeo The manile-was secured to a-

:‘mechan1cal shaker“s which agitated the troches placed im a 500 -

l_mlllillter flask held in place in the heatlng mantleo

From prellmlnary testss 1% was determined that for the methyl=
'ceilulose troches a tlme interval of 5 minutes for removing aqueous
samples Wbuld be satlsfac ory for determlnlng the amount ef dye re-
eileasedo It was also determlned that the sugar base trochesg whlch
dlssolve more rapldlyg would require for PSG-T 1 and’ SAcT 19 a one
mlnnte and a hS second time interval, respectively, for eollectlon
.':»of sampless
A_ A random sample of 12 troches was taken from each batch conta1n~
. _ng the 1ncorporated @yeo The sample was placed in a 500 mllllllﬁer
flask to which 30 milliliters of dlstllled Water at 370 Co was addedg
| 4and the_flask shaken for the tine 1ntervalkprev1ously determlned for
'>;theﬁba£ehes; The 370 Co temperature was: maintained durlng the aglt&=;

';tlon'by the heatlng mantleo Thejaqueous portion was drawn off after
_agltetlen,ibr the speclﬁlee time{end treated drop=wise with a 10
ﬁpereeﬁt'éodiumjhydrozide‘solutiOn'untii maéimum red color was

developedo The sample‘was then diluted to one liter with distilled

* Foerbach Corporation, Ann Arbor, Michigan



wa:’cerg mxed thoroughlh and 10 mllllll'bers pla@ec‘{ in a eol@rme‘brlc :

'i:a:{‘oe}J 18 me outsme d:.ameters and resewed i"or subsequent rea,dmg 111. -

The Lmnetron Photoelectm_@ Golcrmetez“" The pr@ced"ore si" addmg 3@
mllllllters of d:r.s*bllled Wa‘berg aglta,ting the s&mples en the mec:han1=
cal shaker . and reservlng %he 10 m:c.lllllter sample in ‘tge Lameumn

tube was con‘t:.rmed unt::.l ‘all ef the ’c.roches Were dlssolVede ‘E‘Zach

A'“,sa,mple was read for pernent tramsmlss:_ong and the ml.lllgra,ms of the '

' dye released were @btamed from a cal:.b:ca,tlon ca,rd o*opos:.te the

readlng fer percent transmssmm - The colorlmeuer was ooerated on AR

ordmary house curren’t stablllzed by means of 110 vclt 60 cyele
voltage Sb&blllZeI‘o V L ‘

A eolorlmeter tube conta,lnmé a. troche ‘dlssolved 1n d:r.s*c:z.lled
tr;ater was used as a blank ‘l:@ a.d;;ust the color:.metera A serles of
5 de'temlnatlons was ‘baLen for each cf the batchaso~ The resul’ss }
were ta,bula‘ced show:.ng ‘the cunmlatz.ve welgh't of phenolsulfenphthalem '
recovered over. the 'ﬁ:.me interval for each sample of 12- troehes for
'vAthe 5 determ:x.natlons of each ba,tchg wn.‘th a_n average Welghz :m mllll~= -
'_grams calculated for one troeheo : The_s;e/ are pressnwd _mTab;es o

III < VIIT inclusives

© ® Model Li00=A, Pljiétpvolﬁ 'Cprpora'bign; N’é}w‘ »York;l NoYo



Table ITI
Batch I\Io@ NG‘=L 15

*'Gumulatlve Welght in Milllgrams of Phenolsulfonphthaleln Released -
m:Durlng 5 Mlnute Intervals for 12 Troches per Sample With a n‘fl

. ‘Cumulatlve'Welght Average for l Troche*

Mlnutes

‘ «vSémble Noo :>, 5 1o - 151‘1 ?Q ' ’255: ‘3OF 2 35} hO: ;, o

I 03 0917 2k 31 38 L3 k6 .
T ) 007 1.6 .201;'_ 2,7 3ol ho bl 500 R
'5nz‘j*> 1;f_%2 3@.VLS.h&gthJSJ,%%kﬂifgﬂ/
W 69 2.2 32 39 hk La b9 sl
T 08 L0 L7 26 3& sO u;hog

CTotal 3.

Cumulative - -

. 759. 1251; 1§$hﬁ 18;7 21;&_123§3ﬁ 2h;9:€i!;i

o

' Average Weight

“(mg.) for 1 0,06 0,13 0,20 0,26 -0,31. 0,36 0,39 0.l
' Troche T T L e T T T

"~~ # Emch troche contamned approxlmately 005 m;lllgram
phenolsulfonphthaleino ‘ L



ABatch Noo

Table IV

MC=T 25

Cumulative.Wéight in Milligrams of Phenolsulfonphthaléin Releésed

: Durlng 5 Minute Intervals for 12 Troches per Sample With a

:Gumulablve‘WE1ght Average for 1 Troche” L

Mnu tes - ‘

16

Sample Noo - 5 " 10 ‘15 20 - 25 - 30 3% - EG

I 007 L7 2:8 307 lob 5e3° 505 5oT

T 006  L1o5 206 3ob  ho2 ko8B 5.2 5.5

IIT o&':g&Azﬁ 307 ko6 5.3 5.8- 6.0 N

™ 0o5 15 204 - 303 Lol  LhoB 5.3 5.6

v 006 L7 2.8 37 LS 5.2 5.8 6.0
Total 3.0 8.2 13,4 17.8 22.0 2.k 27.6 26.8
Cumilative . R
Average Weight - S R
(mgs) for 1 0,05 0,1l 0,22 0530 0.3k 042 0ok 0oh8
Troche . ' ' : . o

Eaeh troche contalned approzlmaﬁely 005 mllllgram
phenolsulxonphthalelno ’



a7

Table V

= jBatéh Noo M@:T'So

- Cumulatlve Wéight 1n.ﬁ1111grams of Phenolsulfonphthaleln Released
_Durlng 5 Mlnute Intervals for 12 Troches per Sample With a

Gumulatlve Wélght Ayerage for 1 'I‘zc*’cceb.e'r

- Minutes

SamplérNd;-’ﬁﬁ“>ﬂ§‘{wif.iqﬁjﬁ{_ l5:u ‘ 320 o5 30; -

| 1 S 008109 jjago ~ ha | be9 5.2
I 08 22 3k bS53 59
o v--."’o,;zi";,'”2;0.0", | 32 bk Be3 ., 5.7
- ~']o@9'_ 2.3 _;."308 b9 B é_oo‘
v o L9 31 Ll 50 56

© Total. - 3.9 10,3 165 22,0 26:2 28,2
, Cumulative-;ir PO | o S
'AVerade Weight - <. - e D
(mg.) for 1- 0,06 -~ 0.17  0:,28 0,37 Oolli”  OoL7
Troche ‘ L ’ - ) , '

: ©# Each troche contalned approx1mately 0.5 mllllgram
phenolsulfonphthalelnoﬂ»L ' ,
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“Table VI -

Batéhimog Mﬁ%T 100

Gumula,tlve We:_ght in Milllgrams @f ?henolsulfonohthalem Released A

~Dur1ng 5 Minnte Intervals f@r 12 Troehes per Sample with a

e  Cumulat1ve‘wé1ght Average for 1 Troche &

Ninﬁﬁes'

Sample®o, 5 10 - 15 20 25 - 30
I " 005 Lk éﬁh_f,,_f3os‘r ok Sgé
Cmo o3 L3 2d 3k k3 LB
;07 18 30 &1 Sk B
W e Le T 33 e 535S

' v}?f:~’ 007 2.1 3k _; 7héé“ fﬁ'-so BT

Total S 29 BeE 1h5 20,2 2ho 26,1
,"Gumulatlve | R o o o
Average welght P S
(mgo) for 1 - 0,0h8" 0.1l .- 0s2h 0.3k 0.kl Oukh -
Treche o SR L » ' E T

% Each trgche contained alproximately 095 mllllgram,’
phenalsulfonphthalelno ‘ '



| Table'VII |
Ba‘bch Noe, Psaaw 1. '

Cumulatlve Wélght in nllllgrams of Phenolsulfonphthaleln Released
Durlng l Minute Inﬁervals for 12 Troches per Sample‘%ith 2

Cumulatlve Welght Average for 1 iroche“

) Minutesi’

Saple Noe - - 1. 2 . -3 b

1 e S e T 5.8
o 23 kA ’_  , 5_90  g
o C2a 37 o hé b8
w27 k8 50 59
v 22 e ‘Lg_;”é SRR B

etal 12,0 22 285 265

Cumlative .o .

' Average Weight - - : . ' T s
(mgo) for 1 0,20 0035 . Olh3 Oohily
Troche S c . SRS - :

" ? Each treche contalned aoprox1mately OOS mllllgram
phenolsulfonphthalelno : .



Teble VITE

: Bateh'N¢q SA=T ivﬁn

20

Ecﬁmulativé'Wéight"in Nillﬁgrams ofvPhenOISUlfonphthaléin Released~
| During L5 Second Intervals for 12 lroches per Sample With a

GumulatIVe Welght Average for €L Troche“ :

Segonds—

© Sample Noo - \,h5’~_i'7‘:9oL, : ; _‘11357 180

mows e esg 6o

mroo 23 koo ko9 Sad
W 2k k2 Bl 57

v S @2;."3,?'_:‘ 39 k8 o 5.0

Total - 12 21,2 - 265 2748
Cumulative s , - AU ' | ,
Average Weight P o
(mc ) for. .l o 0921 - 0035 T 'Ool!)-l. o Oa).l.é
Troche o N : ) »

The cumulatxve welght averages of mllllgrams of phenolsul&on=5'-‘

' phthaleln released were pl@tted aﬂalnst the tlme required for com=

plete solutleb of A compressed trocheo _Thgse“are shown in Figures

1 and 2@

._J'

T ‘ Each troche contalnsd approxzmately 005 mllllgram
ZT‘phenolsulfonphthalelno S . ’ ,



MILLIGRAMS RELEASED

RELEASE OF PHENOLSULF ONPHTHALEIN FROM A
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O51-

0.4

o
(&3]

R

(o}

.

1 1 1 |

MC-T25

1 1
23 4 5 10 15 20 ¢S 30
TIME 'N MINUTES
FIGURF |.




0.5

0.4

0.1

RELEASE OF PHENOLSU LF ONPHTH ALEIN FROM
METHYLCELLULOSE TROCHES

MC-T50

M C-TI

10 15 20 25 30

TIME IN MINUTES
FIGURE 2.

35

MC-T 25
MC-TI5
40



45 shoun in Figure 1, the methyleellulose troches released the
phenolsulfonphthalein'over a longer period of time. Thébiower vis= -
cosity fype, MC=T 25, lasted 40 minutes as eoﬁpared to the,powdered ‘
Sugar bases,; SA-T l‘and P3G=T 1, which 1as£ed 3 and L minutes | |
respectivelyé

 The ratio of g'methylcellulose troche toka sugar ‘troche for
duration'of release of the dye, therefore; was atfieast 10 to 1,
comparigg the best of eaeh'type‘of trcche»base'as illustrated in

Figure 1o

Viscosiﬁy Produced by Dissolution of tﬁe Various Troches. -

With an increase in the viscosity-of the oral secretions caused
by the diésolving of a troche baseg?a drug so reieaséd is held at |
the site of the areas being treated for a longer time and a.gréaté:
spread of the drug in the oral cavity is obtained. 7 4

Since’thé change in viscosity of oral fluidh is effectéd by the
base of a troéheg it was decided to make viscosity determihations
under the same conditions used for the colorimetric determinations,

Tﬁe mechanical shakef9 heating mantle and constantitemperatufe"_..
of 370 C. were used to agitate 50 troches from each batch 133125
milliliters of distilled water for two and one-half mimubes. The
aqueous solutions were maintainedAat 3?@ G. while denSities were
“ determined using’a MohEQWéStphal EalghCeo The dénsity readings arev

presented in Tébie‘IXg



‘Table IX

‘Densities for Solutions of Troche Batches and Distilled Waber at

379 C,

BatcgnNoo S o .‘ | Densitigs
MC-T 15 S 0098
MC-T 25 B - 09985 -
MC-T 50 04999
Mg-7 00 1,002

| PSeT 1 o 108
saT1 1015
Diétilled Water ' B :; ) 04993

" An Ostwald-Fenske Viscosimeter’, D 393, size 300, was used for - -

© viscosity determinations. A constant temperature (37° C.) water bath -

was provided with a bracket to hold'the<viscosiméter submérged@ The
bath was equlpped with glass sides presentlng'an uncbstructed v1ew of'

the v150051metero

The v1scosmmeter was callbrated by using the known valuesll for ;i‘:'

MdlStllled water at 370 Cos the tlme in seconds for ‘distilled water e
  ,to pass, from ﬁhe Upper mark to the lower mark of the v150931meter L

‘was determlnedo USlng the formul 12 “

% Kiuble Glass Co., Toledo, Ghio.



.,V_z'kdt; | S
where v = viscosity of the liquid in centipoise
k = specific gf{éx}ity of the liquid”
b= tme {if‘i;se;;;oﬁd‘s,l s

The visébsime%er constant,k'fof:the viscosimeter used was found to be

k = 0069h7 o
09937 (Ls6) .
k zVVQQlSl3

For the callbraﬁion of the V130081meter 10 m111111ters of dis= ;

_~01lled Water was, used in the 1nstrumente In the subsequenb determlnam  ;77'

: tlons for .the various batches of trochesg 1deﬁtlcal volumes of 10

: mllllllters were used in each heSbo The t;me in. seconds for the Tf'
'llqulds tc pass from the upper to the lower mark of the V136051meter

‘-was reeorded by the use of—a stop Watchb After 1ntroduclng the lO ‘

mllllllﬁers of- solutlon into the v150081meter9 the 1nstrumen$ Has.

- 1owered 1nto the constant tenperature bath and allowed to remaln f0r

10 mmnubes to assure the solutlons were at 370 ﬁo. A trlal serles of
thme runs were made for oracﬁlce on each solutlon tested followed
i‘by four recorded runss the average of mhlch was used for the calcula=f,j;
1'«L;on,of,the vasq051tygfor each.batche "he rgsqltsvgre shgwmzln -

[i'Table Ko




Table z:_

Vlscos:ubles (Ge‘m,lpo:\.ses) of Solu’clons of Troches Af‘ber Sha:«::a.ng in -

D:st_lled Wa.ter for 2— Mlnu‘tes at 370 Co

- 'fjjmsi' 1'5_'  HOT 25 'MceT 5(3 MGa’I’ 100 PSG-T1  SAT1

10993 ‘p9s’ Cozdas 17, 838 ~ }098‘91“';-,‘{ .08

The vzscosztz.es of solutlons fcr the severa,l ’oroches ma,de -

'_mdlcate tha:i:, the methylcellulose ‘types all produced solut:;.ons o.f." a

L hz.gh.e.;“ v1scosrty tha.n the susrar base trocheso_

: Dlssolutlon Time Ior the Varlous Troches,__j'

”he a,ppwox:t.mate 'blme o:i' dlssolu’clon was i‘ound by :Ln v:.’cr@ and

. :m v:c.vo studieso The a.pproxmate tme requlred for‘ the 'broches *bo

o ‘;"eomnle'bely dlssolve a,t a ’Gempera’sure of 370 Co. was f’ound by us:mv

' _ 'the mechanmal shakero A SOO mlllillter fla.sk contalm.ng a 'broche

in 90 milllllters of dlsta.lled water was o.laced in ’ohe heatmg =

' ma,ntleo - The c:me Wa,s recorded from the start of 'the shak::.ng opera,-= . o V

’slon unull the ‘troche was dlssolvede The troches were selected ab.
‘ ?‘*andom from each bauch and 'hhe average mme taken for 5 determ:.na= o
R 'b:.ons i"or each batche‘ The resul‘bs cf the dlSSOlVlng time by
mechanz.cal aglta,ﬁ:x_on are shown 1n Table XIG

Ta,ble XZI

e ?,,_"'Average ‘I’:Lme in Mlnutes for D:.ssolut:_on of a , Troche by Mechameal

&gitatlon in Dn.smlled Wa.ter a,u 370 Co

_Me-T 15 oer 25 _MgeT 50 10T 100 PSG-T1 ST 1
% 35 B 28 3 s




g
- ;l The 1n VlVb study was carrled out with a group o; 30 studenﬁs -
Who were glven samnles of the compressed trocheso: They knew mothlng

1 0£ the comp081t10n cf eaeh of the samples dlstrlbutedo They Werﬁ

;g” 1nstrLched 1o plaue bhe troche on.tﬂe tongue and al~cw lt Bo dlssolve°; B i

“In. the gfoup of 30 5 1ndIV1duals were testlag samples of bhe same

.type troehe-basesp The author superv1sed the testing and recorded =
;ﬁlthe time'when ﬁhe'troches-were completely dlssolveda* In,Iaole AII
the results are; presenﬁed as the average tlme for dlssolublon ef the ;
'varlous troche bases tested@ | ‘ R '

Table XII

r-;»féverage Tlme 1n Mlnutes for Dissolutlon of a: Troche by Humans_i‘

MC"—"L 15 Mﬂw.,, 25 MG::T 50 MGQT 100 : PSG&T 1 s AwT l L

o ;53* G --30' 53 | ,151.;.?5 l;.h i

By comparlng the txmes of dlssolutlen of a methylcollulose
(Mﬁa 25) and a sugSf (PSG=T l} 't.x"oc:"rzte‘9 1n beth the 1n flﬁro and
in vxvo sUud1e39 1t 13 apparent that the methylcellulose‘troche

lasﬁed 10 tlmes as leng as a sugar type trochee ?




_» | DISCUSSION |
: A procedure f@r the manufaeture of compressed trocheS'W1th a
'ethylcellulose base has been presentedo The method con31ssed of
determinlng by experlmenaal prccedures how methyicnllulose9 1n uhe.“
form of a moderately coarse powderg should be processed in ordef ,;'1
N that a. sultable troehe could be Droduced by compr9551on@. -
of the seven v130031by bypes of methylcellulose usedg the -

,uhlgher v150081ty typess the hOO stg 1500 cpss and hOOO cps were not 5

;adaptable for compresolon us1ng the standard formula developed bem‘_fjilili,f o

f’cause they dld not possess the prooertw of flow1ng readlly intc the

B feed mechanlsm of the tablet maehlne and cauld not be compressedo

‘The 1ower v1scoswty types were all found to haVe the prooefty of
.‘f,flowxng in thls powdered formo The prob lem was to process the

powders to enable the " materlal to flow readlly from the hopuer and

feed mechanism of the,table% machlne 1nto “the dle cav1ty9 in: the same :17r

’famounts each tlmes to glve a unlform welght of the trcche throughout

"" v'product1ono It was requlred that the materlal have the properiles of

4 - compresszng 1nto a sufilclently hard broduct to enable it to W1th= ’

vv:stand the handllng of packlng and snxoplng, as well as to malntaln
:tlts form durlng dlspen31ng and admlnlstratlonek It was. also requlred

- bhat the materlal be compre551ble w1hhout the use of exce581ve

pressures and be readlly egected after compre881ono_ “he flnal abpear= _ ;"ﬁ

_ance'was ﬁo be smooth9 eveng Wlthout surxaee marklngsg aﬂd free of

" adherent oowderso 3":“5"“



2
The cnystalllne nature of sucrose‘possessed the ablllty of supm
fgplylng the necessary flow characterlstlc when m1xed with the methyl~
@ellulase powders@' Sucr@se produces harder t&blet89 and as a base
it Wlll harden w1th age2, These propertles were deszrab1e9 and_thef
o use of sugars 1n the formulatlon was not entlrelf dlscarded® It was
"'feund that the sucrose fa0111tated the flow and. c@mpreSSLblllty of
‘the formulatlons When used as the blndlng agent for the methyl=
'7celluloseo ' ‘
The method of prcee551ng==31mplv mlxing welghed quantltles of
methylcellulose and the blnderg superflne powdered sugarg followed
, by the addltlon ef a. lubrlcant9 magnesmum trlslllcate9 with necessazy :
' m1x1ng b0 assurs complete dlstrlbutlon throughout the mlxturewa 7'7_7"
_requlred minimum equlpmento of equal 1moortance was the reduetlon
in tlme and the number of séeps necessary to prepare the mlytures &
_for ﬁhe compre531ng operatlono leflcultyAwas experleneed Wlth<th@
{ sagar base troches in malntalning unlform welght and egectlon of the

troches from the machlneo The sugar base troehes Were both made by

the Wet granulatlon methode Thls method requlred the use of addltionm.f"'

al equzpment and two screenlng operaalons whlch 1gyolves both tlme
V«EEd laboro The method of manufacture of the- me%hylcellulosa base
o trochess 1n addlulon %o produclng a pr@duct comparable in apuearanee »
,;rand other phy51cal eharacteristlcs de51red9 is also favorable in |
‘effect;ng‘sav1ngs 1n,’t:1me9 laborgAgnd equxpmeptvnecessaxy to-produce‘
“a satiéfacﬁory pfédhéto Tt has beén'established that synthetic gﬁﬁsA
. are not sultable for produclng a,tablet form of - medlcaulon utlllzingli?i

‘:’the et granulation methodsos

yﬁ&’\f ot P&ﬁ‘?@ff@ ey
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The choice of lubricant for the'_ methyleellulose ;tfecizes.irarig@ f
from the chemicals generallj'uSede Magnesium‘trisilicete?WHe chosen
for 1ts property of prov1d1ng greater motlllty to the mlxture of the’
‘ methylcellulose~and,sugaro 1he use of thls materlal for a lubrlcant
was debermined afteg eﬁperlmenmal tests were made u51ng the more a
Comon . substances, sueh as taleg stearlc acld9 and magne31um and
._ealczum stearateso Magnes1um trlslllcate is also completely o
1nnocuous when 1t is taken by mouthl3 | o

The testing procedﬁres adopted Were devised to‘compare the
fiphy31cal propertles of the methylcellulose and presently used sugarli'
: trochesau T@e‘methodsg with the exeept;on»of the»determlgaJlon using
Vi'humaﬁs for tﬁeiaiSSOlution £1m39 emplbYed mechaﬁiéél’deﬁiées to |
ellmlnate any'blas or varlablllty that may be preseni ‘when phy31o=.rn
~log1cgl agen&s are usedAfor.test;ng:purposeso All tests were prefa@ed“'
by t%ial'rﬁée tb:standardiie~£he’proeedurés to insure the 1dentleal~-
treatment of each batch of troches as &ested by the various methods ‘
' descrlbedeAif:’ | L N
Tests conducted for the property of hardness indicate that the
-:methyleellulcse base is eapable of belng readlly controlled to broduce.
: ;a produet of a de51red hardness as tested w1th the Strong Gobb har =
' ness testero. ”he data eolleeted shows that methylﬁellulese troches f
- had hardness readlngs of 23, 25 and greater=thana28 on the gauge for
'{the dlfferent V130081ty type troche59 as compared to’the two sugar
rbase troches wnlch had hardness readlngs of 16 and Se |

Prellminary work using tnls testlng machlne on commeeeial

- _varletles of troches showed that the degree of hardness varled w1th
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""f%héumahufaéﬁurer* from hardness readlngs of 8 up to the maximum read= e

*f ing: on the Strong ﬁobb hardness testero

”he colorlmetrlc determlnatlon to- aseertaln.the duratlon of re«;; f:

: : ﬂf_lease of. phenolsulfonphthaleln shows that methylcellulose bases are '

>f“fcavable of prolonged release of the dye (see Flgure 2)@ The curves e

'iln Figure 1 eompare a methylcellulose troche w1th the two- sugar base

types- and show that ‘the methylcellulose troche released” the dye more,_--_w

’,slowly and over a greaﬁer perlod of tlmeQ,

It is of 1nterest ‘o compare the average tlme of«complete solu=r
“tlonmy shown by the 1n V1vo study - for Lhe methyleellulose and the = -
sugar base troche39 whleh Were hS and Lt mlnutesg resoect1VelJ@ o

‘;Thls 1ndlcates that one methylcellulose troche 1s eqp1Valent on a

"A,tlme ba51s to- lO of the sugar type trocheso The total effect of 10

u‘fsugar troches could be obtalned from one. methylcellulose tzc'oc:ha9 by

| . 1ncreas1ng the concentratlon of the medlclnal 1ngredlent in the -

T latiero R



: 321.;.‘-'

SUMIARY
A method has been presented for prepawlng methylcellulosepvas a -
»moderately coarse ocwderg for compre351on into a iablet form of .
troche us1ng a,tablet compre531on machlneeA
Seven v1scos1ty types of methylcellulose were processed for.;‘
G“msklng a compressed troche u31ng 2 standard formula. @f the seven'
‘;*V1sc031ty types usedg ‘the lower V156051ty'type59 15§ 25, Ofaﬁ& lOO:f,f

cps, were‘compressed 1nto satlsfactory productsg Whlle the higher;"f*

" v1scos1ty typesg 400, - 1500 and hOOO s, wefe not eompre331bleo

“Sugar and sugar=gum baSe troche types were made using standard'
_;fechnlques o serve as controls~for comparat1vs testsrw1th‘the
"'methylcellulose trocheso._” _ | )
| Tests for hardnessg duratlon of release of phenolsul;onphthaleln, o
v159051ty and dlssolublon tlme were madee | |
In‘she test.for ha:dness the methyleellulose troches were com=
~7pressible'te'the attaiﬁment of maximum-gauge feadings of . 28’on«thee‘

viStrong Gebb tablet hardness tester, as compared to only 16 for the

o hafdesb sugar base troches IR

. For the test of duratlon of release'of phenolsulfonphthalelng_v
the methylcellulose troches released the dye over a tlme perlod lOAV
_tlmes greater than that of the suoar troches@»‘ |

The methylcellulose troches when dlssolved in dlstllled ﬁater
 were found. te yleld solutlons more viscous than those of the sugar

_base typesg,end in the tests_for the tlme of alssolutlon us;ng_'
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" in vitro and in vivo methods, the ratio of methylcellulose to sugar

type ‘troches was 10 ‘bol@ B
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