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teblete centaloing beta-lsctose appeared to dissclve more readily, This
difference is consistent with the feet that bete<lsctoss is more than
twise as soludle #5 laotose (18),

All hand mwlded hypodermic tablet: menufsotured did not alwaye dissolor
pnd besome less soluble, Gemerally, hypedermic tablets aéataiming asltas
of morghine were the prime offenders, with the Sehlesimger tablet requiring
greater siudy then the others.

The diffieulties of diseoloration and slow selubility hawe been
reported in the litersture., Hnlpaes (2) outlined the methods of stteek
on the problems sonfronting the phsrmegeuticsl worker engeged in tablet
recssrch,. He rovowmmended that rezearsh ushampered by the econtrel laboratory
or production staff wes the only means of makinmg real progress in the
improvenent of this importest form of mediostion. At the tinme of hie
investipzations, he found & dearth of litersture on the subjset., The literw
ature i still seanty, probzbly bessuse mosd menufseturers are umwilling
to publish teehnigques which, since they were learnsd at an sxpense of both
time and muney, ore tressured among thelr trade secrets,

The present study was underteken in en effort to deviae 2 teehnigue
for prspsring hypedermic tablets oovteining morphine salte in sweh a
manuer that the tablsts wonld be eteble in color snd resdily seluble in

wolor,
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the evolution of the tablet, His pesper prasents Faller sz the sriginstor
of the tablet triturate, althouzh Fiffard (8), » conkenporary, firsi
recorded the compression of triturster into eonvenient desea,

Paller's first peaper (1) desoribed "soluble tsablots,” “tablet
triturates® mnd "teblet ssturates,” His "eoluble teblets were swde by
diluding the drug with lsetose, moirbening the mimture with «lechel eor
water snd molding it inds & forms He prepared "tablet ssturates” in a
wapney ¢imilar to the one weed by the homwopathie pharmaciat,

His next psper (7) was an amplifiestion of the work desoribed
enriier with & deseription of snother form of tablet mold,

The term, hypodermiec tablet, as it will be used in this pager, 1s

defined ss s hand molded beblet ef'@atur.saluk&a ingredients, s solution
of whieh iz intended for injection. Sperandio and DeKay (8) reported
that sompression of & completely water soluble tablet iz possibles They
usred smincecetie asid ae the dilvent end found 1t to be satiefectory for
moet hypodermie teblets, Aeccerding to thelr work, powdersd borie eaesid in
12 per eemt copcentration wes o satisfactory lubriesting sgent for
sminosedtie asid prenulations econtelning verious medicetions,

The informetion foumd in the literature for the preparstion of
hypodemie teblete left many of the details to the individusl worker,
Bower {8, 10) investigeted the factors esusing vartetions in tablet yisld.
Bs reported that finemess of diluent, charseter of excipient snd physieal
condition of the workwen all influenced tablet yisld.

Snithers (11) contributed s study of the mamufseture of heand molded
tavistse Fe made & survey of the methods in the litersture and in the

texts and studled in the laborztery the offset of wvarietion oI the slochol
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strength of the molding solution. Us slse detemined the solubility of
tablets molded with slochel solutions of the following strengthe: 28 per
gent, L0 per cent, TE per cent end 20 per oeat, s tablet triturates
sonsisted of laetose with smmll gusatities of setive ingredient, Iz all
sases white tablets were obiteined, but the yield, consisteney mnd soluw
bility wveried, The yield was influensed by the volume of sslutlon used in
molding the tablets, PThe vonsistenay of the tablets was most satisfeetory
when molded with 25 to 60 per eent aleshol {v/v), but 50 per scent slechol
wus oSt sulteble sipoe the tablets made with this coneventration of slechol
dried more guicklys Aloochol somtent of molding =olullen and tempersture
of drying the tablets affected the solubility. ©Emithers sonoluded thst a
low drying tempereture, l.e. 48 o 80°C,, wae the most desirable for a
gatisfretory tablet,

The genersl outline of the methed for prepering tablet triturates
ie well tnown, but deteile vary in differemt stenduerd texte (4, 12, 13).
Apparestly the process for making heand molded teblets lias changed very
litile since its lneception, There is agreement theat the tallet should
permit (o) almost inmediate disintegrstion, (b) emmpiote solubility and
{¢) 2 perfeetly elear solubtion,

Gumeri red from Ameriesn Fharmesy (13), the method is na follows:

The weld used in prepsring these teblets is mede of hard

rubbsr or metal and sonsists of btwo parte. The upper portion,

or the dile, iz s thin plate 1n which hewe been drilled, in

regular allignment, & numbsr of perforetions of wnifors

dismeter, the nuaber varying from 80 %o E00, A% the end of

snch plete, there is ome perforation considerably lsrger then

the others, (n one side of the dle, the edges are beweled,

The lewer portion, or the bese, is & falrly thick plete in

whiech pege sre set somiorming in pattern to the perforations

in the die, For sonvenience in {itting the two pearts of the

apunratus bopether, both the base sand the die have one siuere

and one tapered end,

Fhen the =wld is used, the perforations in the die mre

filled with molstensd tablet meteriel. The die is then placed
on the base with beveled edge down snd with the squere asnd
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the tapered ende matohing. The twe lerge pegs of the bass are
fpserted into the two large perforstions of the dis, Then

the die iz in proper positiom, it 18 pressed down firmly, sud

the pegs displace the tablete from the perforstions. Afber

the teblets heve besome partislly dry by remsining for o few

winetes on the pegs, they ere removed by twalng the nold on

its side snd lightly tapping it on a hard surfece, The tablets

are thon transferred %to & wera plsce and sllowed to dry Lefore

dispensing.

The next atey desoribed in the proevsdure wae the stendardlizetion of
the moid by melding trisl batehes of blank tablets,

The bsse crdinerily used for molded tablebts i» lactose, Uceasionally
powdered suercse in contentret ons of from § to 80 peor cent in inecerporeted
with leotose &8 & bass, The combiostion of the two sugars yialds u firmer
tablet, Lsctome pives & fragile tablet, snd powdered suerose zives a
very hard teblet, The use of the proper ccubinstion gives & teblst of
the desirsd haprduess, introduces asdhesivenese into the mizture end rwsmlﬁa
in & tablet that is resdily ssluble in weber.

In preparing hypedermic tablete, the setive ingredients =2re mixed
with the diluent snd moietened withk the preper molding sgesnt, The choies
of & molding solution ineludes omne that exerte s very slight scolvent
action upon the mixed materisl of the tablet, The wolding sslution most
frequently enecuntersd is dilubed alechols The maount of soluilion wsed is
a8 impertant ss the kind. The powders muet bs thoreughly moistened but
mast not be peety. The maze, when preesed into the mold, muzt be molsd
enourh to hold the form of the meoldas 1t must not show liguid om the.
sarfece, for the wetbter the maes, the more compset end the harder the
finished dry tablet. Then agein, if the imgredients of the tsblet sre not
suffieiently molstened, the teblet will not hold tegether but will erusble
essily.

The setusl molding of the tsblet procesds after the setive inmgredients

and diluent are mixed by the methed of geometrie dilution, the trituratien
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A neeessary ediwet to woriing with nareoties is the consideration
of the U, 5. Treasury Departnent, Burssu of Hersotles, Hegulation ¥o, §,
covering lsborstories using nareotie drugs for the purposzs of researeh,
instruction, or enelysis. 1% 1s required thst such laborotory or inetitue
tion obtaln a olase VI license, Further, records sbhall be kept, whish
shell be spes at all $ines Lo the inspretion of any duly suthorized
officer, empleyes or agent of the Treasury Depsrtwent, This record shell
include date similar to the samples whown in the lollewlns tebles:

TABLE Ia |

BARCORICE %ﬁ,ﬁ

MaEg

mmwiet‘ﬁumnfaa%u#ﬂ
“Tebleb Mﬁnufae%ar;
?ah&&ﬁ Hanul sature

?&h:@t %&amf@mtmvm;

TABLE 1D
IDEETIFTCATION AED DISIONITION OF MAR ULI0 U FUOLULIE
I ¥ *
GATE ! FRODUCE ¢ GUARTITY ' DISIOBITION
t L t
E.8,49 7 H,T, Horphine S04 "% tablets Hardness Tost
Eoigl 7 Be¥, bohlusinmger T %1 teblets ' Loss im M)
Goludl ¥ _&.%y ¥ & A 59 ¢ 32} %ﬁbkkﬁ ¥ Aus .
TeBody ' Mﬂgﬁfﬁﬂrfﬁﬁ : ' o tablets ! Solubility Test

Etandardi sation of the Molds Although the menuf-ostwrer of & tablet

triturats mold usnelly indlertees ite ezpscity, in temms of the welght of
ouns teLlet, this indliestion must be repgarded as sn approximstion., The
capreity of & 20ld is pot an absolute guamatity, but 8 relstive wvelus,

The volume of msterisl in the completely filled perforations ts constant



fe

but the welght waries with the neture of the materisl, It is then necessary
to deternin® the eepecity of 2 mold for eash gombinwtion of substences
whieh is to be zolded.

Teole 11 presents the meld ezpacity of the diluents uged in this svudy.
The avernge welght of one tablet is obtained by averagling ben welghlings of
ten tallwts emsh. Batoh ;4, ueing sorbitol diluent, 1s omitted since

satisfaetory tablebes ware not ohtasined,

BOLD CAFALITY 2TUIY

Bateh number ¥ 1 J ¥ ' 4
, - - —
D1 laent ' LACTOSE * LACTCEE ' RANNITOL
¥ L L]
T ¢ T
Welght of Y J 3.3082 ’
: ¥ 048388 1
Groupe eME BG u D.8112 '
‘e mwt.am@hw M Q.8086 '
of ¥ 5,8888 i D.8087 ¢ |
.mm 03268 ' 03054 ' 0,2408
Ten 'h_ 0.8:8) N I3 G 342880
.M,.w DeS812 ' Oe3088 ¢ D.EE04
Tablets 4 0.3208 : 0,3186 ' 0,2878
] ¥ "
§t, 100 tavlets 1 E.2080 d Sa7086 ¢ %501
Av, %, 10 tab, ¥V .3294 i De3708 ¥ 3,2201
Av, Wit, 1 tab, ¥ 0,088 ¥ DeO8TL ¢ 0.0288

Table III showe that wher e high yleld pecurs, the aversze weight of
the tablet is deeressed., There was e deccesze in weipght varying from
2.28 per eant to 13.2% per gent below the cslsulated theoreticsl welipht.
The tablet welghte listed in this tadle sre the sverape of ton weighings

of ten tableats eagh,
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TADLT LiX

VASIATION sTunY

Sateh gﬁiﬁ& Teblets  Yeight Por Tablet % Weight
Yo, 1sal Adetual =~ Theols Agtual Yaristion
5 1000 1162 0.0281 0.0261 8.70
8 500 522 0.0816 0,0307 2,28
7 £00 560 0.0274 340246 10,22
8 500 526 2.0811 3,0R 79 10,29
ST T e

In his study of a problen similer te the one repertsd here, Sower
{9,10) experienced o signifiesnt veriation in yield of tablets slter
standardization of the molds. It was therefore decided %o express the
assays in terms of per emi of setive eamstituent in the teblet mixiures,
The error due to varistion in the weight of eaet tablet, or of yield, 12
alininated by thiz procedure, providing there iz scomplete digtribution
of the slkaloidel selts throuzh the teblet mizture,

Deterioration Frodusts., Morghine snd its ralts in powder form do mob

deteriorate under normal storspe conditions (14). Deteriorstion does
pecur in the presence of moistuyre mmd under improper sborege sonditions,.
& econsiderstion of the chenmios]l formule of morghine indicstesz thet
dstericration mey W2 attributed to hydretion, oxidation, condensation

or polymerisatione It s generslly believed thet debericrstion takes
place threugh condensation st the phenclie hydroxyl with formstion of
cxydinorphine or pseudemerghins. This form of deteriorstion, whish hes
boen shows o be formed by oxidstion of morphine with EgFe(Cl)g, reguires
the presenew of exygen. Deterloretion in the sbeenee of oxygen sud in
the prevencs of light iz sttributsd e porexidetion or polymerisation

(dimerigation), which esn tare place through the oxygen or the oxide
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Formulation snd Memufseture. The welwwe found in the mold espeelity
study were used s & galde for the manufseture of the medleated tablets.
Teble IV reveals the constltuents of the control end modifientions of the
moryhine eylfste hypodermic tablets,

| TABLE 1V
He Ty Borphine Bulfste

Tablots Lo vontain 49,62 per cant of
Morphine Sulfste, (C)4B35051), HpB0g.6820,

' ' ' '

Laetose, U.5.i., Fowder :sﬂzsa:&.z$¢:a.25e:
Wennitel, Powdar, Atlss Fwd, Gos t : : :3.%@
Asgorbie Aeid, U.5.¢., Powder ' *0.016! :
Sodiua Mebableulphits, Gran.s \ ' 12,016"

¥allinekrods Cham, Wke,

¥ ¥ ?

* Eedueed to 100 powdsr befors using,

The ingredisnte were mixed, sieved fiwe times through & J80 sieve
sod four grem porbiosas, sufficient for cnme hundred tablets, were
waizhad, £ D.8& ee., quantity of the meolding scolutien wes sdded to eneh
of there portiors, The powder which remsined frow this molding was
mixed with sufficient of the new mixture to briog the welght to four
grang, Agsin 0.5 ep, of the melding solution wes added. This molding
aud sreh subsequent one resulred from D.1 o T2 eo, 9f the molstening
sslubion e 6ld in ¢ ssooth opecatinn,

The next group of teblets studied eortained morphins and stropine
sulfates, Tebls V presente the proporiioms of eseitive inpgrediesnts,

anbtioxidenta snd diiuents,
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TABLE ¥

H, T, Forpbine snd Atropins Sulfstes
Tabilets to Uontain 45.82 per eont Norphine BSuliste,

SR o

¥ BAYCT NokDiR
g 7 18 ¢ 11 ' 1§

¥ * ¥ 3

Horphine Sulfste, UesBaley Fowder ! 3&,1@5' 32186 8,128' 8,128
) 1 |3 ¥ 1

Asropine Sulfeate, C.8.i., Fowder ' 0,217' O.,217' 0,217' 0.217
. ¥ ) ] ¥
&Qzﬁﬁﬁﬂﬁt_mﬁu%u?ﬁg wﬁ? * RLOBRY gsﬁ?‘i?' B.017*
) [ t + t
Aseorbie Asid, U.i,¢,, Fowder M 0,018 '
[ ] ] ¥ ) ]
Sodlun Betebleulphite, Zran. ' * ¢ '
Hallinchkrods Chone Wke, ' ! ' Uel8'
) ¥ ¥ ¥ +

Henritol, Towder, Atlss fwd, Coe ' N ! ! Gel83

The materisls were mixed by the geemetrie 41lution methods In
tablet £0, the stropine sulfute was first mized with an equel weight of
morphine sulfets, In tablet #10 the mseorbie eoid sand stropine zulfate
wers First homogensously ¥ritursted before ineorporating the merchine
sulfate and diluent. Teblets #11 end #12 were slse mixed by the
geomeirie dilution method.

The third type of hypodermic teblet studied was the Sohlesinger
tablet, The guantities of elinloidal salts, entiexidants and 4iluents

sppesr in Table VI,
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TABLY VI

Sehleningar Terbled
Tablets to aontein 7,15 por gent slkalsids of morphine
salealated ae anhydrous morphine.

BATCL BLub e
L} * L)
* t ¥

0,085 Q088 0,088 0,068
& ¥

¥

T GGLEL LRTE

«f W W BF W

Sﬁﬂpﬂl%m %3’1 el ’?'i foeder

Ltholmorphime MG, Uet.r,., Fowdey *10.884710,384! i@u%*ﬁe 110,884
i A, o N e y o

*
Morphine HCl, M.F,, rowder P ELALTY D417 C.417* 5417
) * ¥ ) [}
Ilacbose, U.i.l'y, Powder ’&5;&3%’13{36&'1&;3%'

) ) * % ] []
Aseorbie Aeld, V.0, ., Fomder * D088 ¥
Sodivmtotabl sulphite, Gran, ¥ ' ot '

Mellinekrodt Chem, ¥Wke,. ' ' O.083¢
¥ v R ¥
KMiW:;-l Fowder, &’Q&l}' wd, Lo ¥ * M *16.215

The "modus operandi” wms the smms for these combinstiocns ss for the
provicus teblete, A hall o, of the solding solution was asdded to four
grems of the m.zture, ths molstened mixture was wassed and Fifty tsblets
moldeds These tablets wers made in molds whieh eversged 0.08 gram mixbure
per tsblet, The previous tsblets of morphine and wmorphinme snd stropine
sulfstes welghed apjroximetely 0,08 gwm“ per tabled,

In order %o avold the posuible loss of narcoties, only the aleohol
guzar, menuitol, which presented better workslle miztures sand {iner
sppenring finished tablets, wae used in prepearing the naroctie tadlete.
Rorbitel snd sorbitol and mennlitel in verying retios were used in & later

study, the results of which appenr larther on in this peper,

Drying end Storsszes After the tablets were ojscted from the mold by
the pege, they were sllowed te remain resting on the pegs for & few minutes
sn that some of the moldinmg solution eweporsted, The tablets were resoved
from the pegs by lifting sway the mold, inverting the mold over e plece

¢f zleszine paper, and gently but Mmly tapping the moeld to remove the
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teblets, Heking sertésin thet only s siugle layer of teblets rested upon
the psper, they weres ploeed iz e drying ovesn melnbeined at u temperature
of 50° ¥ 29¢,, snd allowed to dry for two deys. The teblets were then
divided into two eiuel portinns. Ume portion was stored in a eazleius
ehloride desieentor snd the other portion was stared at room sbmosphere.
The tablets were ;lreed in ember colored gless vials hevimg zeurs closurss,
The geuss allowed zecossz of the respective atmoapherss, The sversze room
tempereture wos $0°C. (220.540), During the ecurse of the year of study,
the tsblets stored st room stmosihere wﬁm subjested tu both extremes of
humidity, An pddit omel etudy wes mede of gselh tablet wuder eenditions
of neeelsreted aging. Yenples of teblets were stored for one ma&h et
BOPC, both at rocm atmophere - smd im & dry stmsephere., The original
group of tebletz wes ssanyed ot the beglmning of this etudy sad subse~
guently &t the tersiostion of thres months’, six monthe', and nine
monthe! storsze. Solubllity spd meecroseopioel studies were performed ab
the sams time, In the csse of the merphine sulfsbte Ledbleis, ssupler were
plaesd in 8 S0%. eoven for one month efter their previcus agiag st room
temperatare for nine months. The teblets subjected to the secelereled
aping wore in most instences sssayed suly alber one sonth's etorsge, but
in some oasss elus afber two months® storege.

Solubility Determination, The method for determining the solublliky

ef the hypoderanic tablets wes & medilicetion of the teehnigue used by
Smithere {11)e His method 1z 28 folleows:

In order to compors relabtive ease of solubility, the
following test was devised., Ten ce, of waler was poured
into & tsst tube, 4 inches irn length by a % inch in dismegen
The tedblet was droppsd into the test tube from the top of
the tube end dirsetly the tublet resched the botbtom of the
tabe, the latter wes inverted, sad wae reinverted every
time the teblet settled to the botitom. The mumber of
inversions noeessery before somplete solution was sffested
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wes uoteds The grester the mmber of ilaversiona nsceesary,

the less soluble, ebviouely, wes the tzblet.
tur medifiestion of thiz method utilized = grester number of (eblegs §a
the sess volume of weter, Ve used s serew gapped vial having the same
dimensions deseribed above., The visl wee atteshed to the circumierence
of & conting pan heving ¢ dismsber of 30 ems The pan weez osused to rotabe
st a speed of 40 RelwMe The length of the vilal wes pleced so ar %o travel
in the direstion of rotetion. This systen sllewed the teblets to $rsvel
twiee the lempth of the visl duriaz enck eomplste revelution., Tem go. of
disti lled wuter, 3t romm tompercturs, wers pleged in the vial sod ten
tublets were introducsd, immedistely the viel wes capped snd the eoating
pen seot in redotion. (Hote: The time required to pub the gep in plece
end the pen 1in motlon, newer more %hm m sosonds, was o constend
condition cecwrring in 8ll solublliity Yests and wes therefore slimimated
in the Tinsl time esleulstions) The number of revolutions mede by the
winl containing the waler and tablets necesenry for complete solubtion of
the takletr was recorded, Using the angular spesd of the systen Sogether
with the nuwber of revolubtions recorded, the selubility time was erloulated
in secunds.

This method pemitted solublllity velues whieh are more reedily
reproduelble than the valuss obtained by Gmithers® procedure.

Assey Yethods. The tablets wers ssseyed sccording te the methods

outlined in the offieisl ceompendia wherever the tablet wames of fielel,
Horphine sulfote tableis were seseyed by the V.l.ie ZIiI {18} methed, 2Two
modificsticne wore mande to thisz method. Firet, the ieblets were pleced
in & 30 ¢c, volunebrie {lank, dlstilled water sdded to volume and an
aligquot removed. Heeond, the aliksloid wae somplotely extrmsted by shaking

the mixbure llrst with 30 ec,., then with 22 cce, 15 0., 10 ¢o., and 6 co.
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partiong of solwent. £ few ge. of the lsst exbrestion were pleced i &
wiore best bubes, 3 eue ¢f 0402 ¥ sullurie eclid was udded snd the solutioa
heated on n waber bath e svapersby bhe selveul smd dissolve any alkeleid
whieh might be gresents, T drops of Thlssr's Tub, was added to the
golutisn remsising aiter sll sslwvent was reacwveds Aboence of « whlte
roelpltete was indleative of campletensse ol extrestion.

Yo rphisme snd swhropine aslfebes teblots wers sssayed aeeording %o the
e Po VI1: {18}s The Ssllets wore weighed, transfovesd e 8 50 va,
volumetrie flask, sufficlent disbilled wabter sddsd %o wolume snd sn
#llguet of this soluilow withdrewn for asesy, The wsee volames of 6o lvent
wors wedd in RIS waGretion 88 AR the jrevicus enve  hgzeln the lask few
sve of Satrseblon were m@t@% for sonplotsnerr of m&m@ﬁ_wﬁ af the
alraloide In this avsny 008 ¥ 2ulfurie a-1d =ud 0,02 ¥ sedive hydroxide
werg used, ook cce of the /50 sulfurie aeid was exleulnied to be
.awiw&ls% to 7868 mpa. of morphine sullnbde.

The fummulstien of the Ushlesinper tablet wes edapsed {ram {ohleaimger

sslution {17)s Impredients snd guentities for the sclution {ellews

Ggopolenine dydrobreaide Ge26
Heorphine Hydroehloride 20,00
Lthylusrghine Hydraohloride 43405

Rasowl Veter ae ad
Horphine Sydroehleride

1% we: deldhylusrihime Hydreokl 4 utaining the setive grimeiplse of sight

100000

minime (0.6 ooe approximstaly) of the Sshlesisger sclutlon,

Soh Jesinger trble s wore sssuyed svsentislly wmessrding to the method ‘
presected tn the U.l, ', for merphine sulfnbe tableta, Ten iablats were
walghed snd trenalerred o & U cvs wolumebtrie 1ok and an alligued #ithe
drsen epalonlent to 100 mgm. of total slkal)oidal selie of serphire, The
Jothe o marthod wae Tollowed from the directiouns "add 2 drops of hydroe

ohlorie 20id® through "using methyl red Y8, as the indiestor.” Jech oo,
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Tsblet #13, containing lectose base, was "discolored” et the completion
of its manufacture, Apperently its discolorstion did not insrease on
extended aging. Tablet 14, with ascorbie acid, 2lse was "discolored”
immedistely after manufseturs, The tadblets stored in the desliceater
presented no more bﬁdﬁﬁut@ discolerstisn after threes, slx or nine months?
storege, The Usbletsstored at room temperature and atmosphere advanced to
the second stage of diseoloration, fhe appeasrance of the tablets eon-
teining nuwwns metsbisulphite and mannitol remsined white throughout the
period of study under both conditions of storsge.

The poteney limits previously estsbliehed allowed Schlesinger tablets
to contein zmot less thean 33,80 per oont end not more than 36,75 per cent
sxhydrous morphine, At no time did the tablets of the Schlesinger formule
fell below or go above these limits, Disecloration gave no indicetion of
the degree of deteriorations HNore consistent assays were obtsmined here,
sl though the tablets were generslly mere discelorad than the other tablete
studisd,

Desiring to detemaine the component or components of the Sehlesinger
tablet respensible for this marked discolorstion, tablets were prepsred
of wveriastions of the ingredients in fhe formuls and slso of combinetions
of each, These veristione would sfford the opportunity for a more sdequete
study of the fectors contributing to the marked discoloration reported

here. Tsble X shows ingredients and the combinet ions used,

TABLIE X
INGUBD 6 T ' - — —
't 17 ' Yoo v o2y v 22
* L) 1 3 * []
Seopolamine BBr, U.t.F. 1 ! ' 0,588 ' 0.086 ' 0,088
o 1 t * [] * ]
Eth lmorphine HC1, U.S.FP. ' ' 8,125¢" ' B.417 ’
L ] ? L4 ¥ L
Morphine HC1l, N.F. ' 8,128 ' ' 2,708' 8,126 !
] [} ]

N - ] ]

Lastose, U.5,.:, ' 8,260' 8,250' 16,048 ' 8,250 8,185 ' 8,185
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The tablets of morphine hydrochleride, sthylmerphine hydroohleride,
norphine hydrachleride with seopolsmins hydrobromide end ethylmorphine
hydroskhloride with séagalamimt hydrobronide were sl) prepared o contsin
49.82 per cent of the respestive morphine selt, The tablets of socopolemine
hydrobromide wore prepared to centain Z per eent setive ingredient. 7The
tabiets eontelnling the combination of wmorphine snd ethylmoryhine hydro~
ehlerides were propared to oontein 37,16 per cent morphine alkelolds
enleulsted as ankydrous morphine.

This seriee of teblets wes prepered mimiler tc the previous Latehes,
‘fhe snpe quantities of melding snd molstoping solutisne were ured. The banre
uked in the msaulssture of tharse alx teblets was lactoss.

The tablets contsinimgz the merghine selts were srunyed scoordins o
whe method for Moryhine Sulfste Tebletss, U0, . X171, The asopolaaine
hydrobromide tadlets were esosyed by the ¥.P, VIII method (18). The
slkceloids wers ertracted with sinilar guansities of solvent used in the
yrevicus sxirsctions reported in this paper.

Thn li%ita’afqymriﬁy allowed ses:olavipe hydrobrozide tablets to
sontain sot less than 88 per sent und not more thern 112 per cent of the
lsbeled emount of seopolemine hydrobromides The results of this sdtudy
appeayr in Table XI,

iesnlts in Table Xi. The results of this study indieate that morphine

bydroehloride wan the somponent of the Sehlesinger t:blet whieh wes
resporisible for the discolerstion snecuntersd. The tablets comteining
morphine hydrochleoride with Ilmetoss diluent "discslorsd” immedistely aifter
manufaoturs. 1% did not progress beyond this degres of discelerstion when
subjeeted to acoslarsted aging testim, The teblete whieh did not eontsin

morphine hydroekleride rsmnined "white'throughout the experiment, The
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Er 0 0F o7 BOPC 11 T AL Tab, BoTa T wUBTIT Tt s TiCAL,
i 'y 3 £ S VA LR

B Appsarsncs| 4+ ++ ++ o -+

17
A Aseey 47458 44,28 | 46,01 (47,79 | 48,48 40,83
¢ Appesrence| W ® # # # ®

18 _
B Appearenss| W # L kd ¥ W

19

Assay 2408 2417 Rel? | mxx EXR 2,00

# Aprearanes| 4 b ++ L ot

2o ,
u Asasy 8E 484 35 .22 34,590 (86,21 BlieR® ST 16
B Appesrspen) + +4 44 . e

21 '
B Assey 48,29 48,85 | 46,85 |47,00 | 47.58 49,62
% Appesrance] W W B # ol i

22
- Angny 48485 48474 45,20 145,08 45411 49 82

Hoom Yempersture Storege

A% In Dosloonbor
B 2 Eoom Atmosihers
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¥ S Whitej lupert oo eolor to solaution,

¢ ® Zlightly diseolored; inpert pale strew color to selution,

¢+ % Ulseoloredy frpert straw coulor to solubtlon.
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tablets eontsining both morphine end ethylmorphine hydrochlorides were
initially oaly “slightly discclored,” %hen stored st the higher temperse
ture they became "discolored,” Tablets of scopolamine hydrobromide and

teblets of ethylmorphine hydroehloride did not discelor,

Solubility Study., A further experiment wes condusted to investigate
the solubilities of hypodermmic teblets whieh did not emisin nereoties.
Table XI1 shows the ingredientes and quantities used in the mspufscture of
thece tablets, The solubility and the appesrance of the finished tabls ts
were noted. The results suggested the sultability of these bases for
ineorporstion in other tablets intended for hypodermie injection.

Tablet #28 required 0.4 ec. of the molding solution for the molding of
each one hundred tablets, Teablet #24 required 0.6 co. of the molding
solution plus 0.4 ec, moistening solution for eaeh one hundred tsblets.
Tablet $25 molded with 88 per cent alochol was very fregile. Formula #26
presented sstisfectory tablets using 0.2 ¢c, molding selution and 0.8 ece,
of 985 per ¢ent sloohol. Tablet #27 was molMed with 0.2 co. molding
solution, 0.1 ¢c, moistening solution end 1.5 oc. of 96 per cent alochol,
Tablet $28 required 0.5 ec., molding sclution, 0.1 ce. molstening sclution
end 0,2 oce of 85 per osnt slochol. Similar quentities of eclutions were
ineorporated into teblete #29 through $#40, inelusive, in which the bases
were respsotively ildentieal.

Theze groups of tebletr were observed for solubllity snd physlesl
sppeerence at the beginning of the experiment, after storage in e dry
atuosphere and et room atmosphere at 509, for ome month and then agein
after two months.

Results in Table XIil. The solubility determinetions indicate that

tablets containing lectose were most scludble with mannitol next most



TABLE XXI

Yon-Hercotic Tablets
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T STAYCONI B | ASACTINE | ARSERIC LACTOSE | WANFITOL | GURBITOL
HITRATE SULFATE TRIOYIDE

231 1.0000 15,5648
24| 1.0006 13.3845
251 1,0000 13,3646
28 | 1.2000 £,8822 €.6822
27} 1,0000 3,5411 10,0834
z8 1,0000 10,0234 E.5411
28 043000 14,0648
30 03000 14,0846
51 0.3000 14,0648
32 04,3000 7.9528 T.,0328
35 243000 8.5141 10,6504
34 58000 10,6504 3.5141
38 1.0000 13,5846
36 1.0000 13,3646
&7 1.0000 13,3648
38 1,0000 6,6822 €.6822
59 1.0000 5,3411 10,0254
40 1.,0000 12,0254 25411

Funbers 23 through 40, inolusive 8 Bateh Fumbers,
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Vill = Obesrvetions after 1 month st eleveted tempersture in deslecator,
IX = Qbaserviticns sfter 1 month st elevsted tenpersturse not in
degicoator,
X 2 ifter tvo monthe at elevated Sempersture; desisestor,
51 2 After Yoo months ot elevebed teuperaturey not in desiecstar,
W ® Whlte; inmpert no ecolor Yo solutien.
# ® Slightly discolored; impart pels straw eolor to solution,
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Using the rocommended guantities of molding snd wmolstening solutions,
the mixtures peraitted satisfeactory tebletz to be molded, There was
sufficient sucrcee and water present in these solutions to bind the
ingredients and give the finished dried tablet the desired hardnees, The
aloohol present in these formulas perzitted quiek drying.

Dissoloration wes evident to & greater degres when wmorphine hydro-
ehleride wes a constituent of s hypodermic tablet. It wes noted that
incorporating mannitel or sodium metabisulphite into such teblets
eliminated the discoleration.

Tﬁa solubility test method presented herein appears satisleetory
for s compsrstive evelustion of the teblets studied. The results odtained
by this method ean be reproduced more resdily then the resulte cbtained
by the hand inversion method of Smithers (11),

Summarye The unsatisfectory status of the hypodermmie teblet prempied
this study. An attempt was wede to prepere s tablet which would not
discolor or decrease in solubllity on stending. For comparison, tablets
were mede with lectose ps the diluent end with modifiertions intendwd to
sorreat ﬁﬁa:uﬂaaairakaw pkagwrtiea en¢cuntered in hypodermie tabletes., A
molding solution ecntaining slochol 80 per cent (v/v), suervse & per cent
fﬁ]@}*m&df&in%ﬁllﬁdvwakar*wéa forsulated, A wolstening solutien was inkro-
éﬁ#a& eozteining alechol 30 per cent (v/v) in distilled weker., ¥hen suff-
ielent of thers solutlions wers used, slegant finished tablets were obtained.

Eha'tabla%s prepared with msunitol =& the bsse dissclved readlily and
did not diseolor. All tablets stored in a dry stmosphere retained their
original sppesrance, but had e tendency to be lese reapidly soluble om eging,
fodiunm metableulphite was found to be en effective antioxidant for tablete

eonteining a lzetose base,
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The spperent detsriorstlon of the teblete studied wos not related
to the degree of diseglerstion., PThare iw conzldercbls doubt whether the
deteriorst lon execontersd in this work iv sigoificent, since the deterior-
atior weg suell regsrdless of the eondit one of storsge or degree of

discolorst ion,
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