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is M s ts  somiaisitiig testa-la# toss mpp*mm4 to  41#sol w# m&rm read* ty* This 

S if f s r s s s s  t*  e o a s is tsa t irtth th s  t m t  th a t  testm-iastos# i i  «ar* tti**a 

fwts# as sslttfcl* m  Is s ts s s  {10}»

i l l  h*&6 m !UM typsSsm is tafclst* asatifwsturati *114 not always S is s s ls r  

*»4 te##om# lo ss •*Intel*# '#ssstrsily# tyjMMtsmls tsh is ts  ooatsiatag sa lts  

of isor|fei»» w*r* Ife# prims «ff«adt*rs# with tetes f i^ t is s is f s r  t s h i s t  r s f itir ia g  

groatsr atenty tlMui ths «rtfe#rs«

Tfe# Stiff iav itla*  o f 41ss©isratio* sad slow solm teiltty hsrs teaaa 

reported i& the  litesmtarw* MaXpass (1) oatlim sd tteo wriiiei® of afttaak:

#® t t s  frotelew s«»fi*@ntetiig the gfc*nMrimtlte*X mwrttsr engmgei la  teahXot 

reseorefe.* Is  rooomsaded that rssssrsh aahsaipored tey t)ie ooatroX laboratory 

or prm&mMm. s ta f f  mm the oaty m m m  o f ask tag real yrogrota im ths 

i»|Mp9s«awsS of tli.is fans of wsdioaiioa* i t  tfcs fciao of h is

iw ssstigstisttSt he found a doarhte of literatu re on the sateJest* the lite r *  

after# i s  s t i l l  sssatyt proteatety teeaaes# a ss t  jaamstfaftterer* im  sw atlltag  

to publish. teeeinaif**## whiete* s i  mm they m m  learned at a® eajNws* o f hath 

tin® sad s s t i  are trsssara i sues®, th e ir  trad# s#tr#ft«»

ths preaeat s ts ty  was tm, mm o ff  art to dewiae a t##bwl<ga#

for jrapsrlag hyped* ted# tab lets eoataimtag s s r ^ i s i  sa lts  ia  snate a 

sMKBttsr that the tab lets weald few stable la  ee ler  uni readily soluble i s  

water*
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th* a a o la tia a  @t tha  tafclat* «.# pay*? israaaoHn fto lla r a« tha o rig in a to r 

o f  tli# hafclat tH tar& ta* although Htfmw4 (t)#  a aaataaporaiy , f i r a t  

raaardad tha  aa&praatiaa of t r i ta r a ta #  la te  aaswaalajit daaaa*

fo lia r* #  f i r a t  papar (X) daaaribad w#©lmbl# tablata** wt#fel#t 

t r i ta ra ta a *  «*# * tn b la t aatw rataa*" It® *aa labia tablata^w ara m4« by 

d ila tin g  tli© t e g  w ith haataaa* aa iaton ing  tha mtxtara w ith alaohol o r 

wmtar and soldlug i t  iacta a fam * la  praparad * ta b le t  smturatas* la  a 

wannar a t a i l o r  to  tha ©mo nftad 'by th a  hosaaopitth&a pharaaai «t •

11# a»«% |mpmr (?) waa «a ta p l i  f lo a t  ion  of tha wortr daaaHhad 

a # r l ia r  w ith a daaarlftiam  a f  aaatfca* form mi tmblab ital#»

ft#  tarn* hqrpadnmla tabXat* a t  i t  w il l  ba u*od ia . th ia  papar* la  

daflaad aa a baad mold#4. bmbiat of m ta r  toXmbX# ingradia&ta* a aa ln tia*  

of whloh la  i&taadad fo r  imjoatiom* 8-pnrftiidla'and MEay. (S.) rofortnd 

th a t ao«pra«*laa. o f a aaaqpXntoly w atar aalwbla tab  lo t  t«  paaaibln# Dm? 

naad AnXnoaaatla ##14 .a* tfce 411 mm% and found i t  to  to- aa tia fao to ry  fo r 

.moat hypo&anaia tahXota* Aooardimg to  th o tr  worte, pcardarad ho H a aoid i a  

I t  fo r aaa t nanaawtratloa « t i  a a a tla fa a ta iy  lab i’ia a tln g  agoat fo r 

aatlaaanafeia m M  gmmmXmtimm aoataiaXaa’ amriowa aadlaatioaa*

fba ia fo ra a tia a  fa tad  ia  tha X lta ra taro  fo r tha  pwpa ra tio n  of 

by pad* onto tafrXata lo f t  mmay o f tha datalXa to  tha  ladlw ldttal vorkar# 

Sowar <§* 10) inw aatlgatad tha  fmotor# aaoaing, o a ria tio a#  la  ta h la t  y i t l i #  

B© roportod th a t fiaaaaaa of tilm ant# ah araa ta r of axaijdaftt and phyalaal 

aan&ltio* mi tha warkaaa o i l  iaflaonaad ta h la t  f t #14*

to ith a ra  (XX) aanfcribiitad a atudy mi th a  aaaafaatara  of hand moldad 

ta b lo t«* B# mad# a #or*o$r o f tha  aabhoda ia  tha llta ra h n ra  and ia  tha  

ta a ta  and atadlad 1m tha laboratory  tha a f fa a t of w aria tiaa  of tha aXaahal



§ *

atrang th  atf tha noldlJig aalutlon# M® mlm  dataml&ad %hm s a la b i l i ty  of 

t tb la t#  «»U«d w ith a laahal aolwtUma o f t k  followla® t 18 par

«ani# SO par aan t, f l  par aaa t ©and t© par ©#«t* fi|© ta b la t  t r l tu ra ta #  

a<m*t#tad of Iwataaa w ith #»mii o f aa tlaa  tngrad laat#  l a  a l l

#«##g whit# ta h la ta  war# abhaiaad* bmi tli# plaid* aaaalataaay and *alw* 

h i l i ty  w#rlad* tha y la ld  was If' tha tolamo of «©l©%lom aaad ia

at©l&lag tli# tab la t**  tfe# ©Q»si#t«&«y of tfe# tah la ta  mmm moot **ti«f«atory  

wh«e ©oldad w ith IS to  SO par ©out 'ftlaahal (w/V)# hat SO fa r  aaa t alaahal 

w*a aa a t «aitah l«  tin s#  tha  ta b la ta  and# w ith  th l*  to aaaa tra tiaa . of a laahel 

■triad snortr Maohal aoata&t a f w aiting tax a tio n  and taaparatw ra

a f  dsying tha tn h la t*  nffaatad  tha  sa la b ility #  ftn ithars m jm I iM  th a t a 

low drying hawptrrfcara# i#a* 4$ to  40®C *, t t i  tha aaa t daalrab la  fo r & 

aab lsf notary tabjah#

Hia ganaral an tlia n  a f  tha ainthad f a r  prop.,ring ta h la t  tr ib a ra ta #  

ta  w all knowa* hat d a ta il*  w ry  ia  d l f f t r a a t  standard taacta <4, I I ,  1&}» 

Apparwat ly  tfc# praaaa* fo r  ask lag hand noi<i#d tsb iab s  ha* ahaagad ta iy  

l l t t l *  slnaa i t#  iaaapbiaa* fhara  1* ngraaaawt th a t  tha  tn h la t  should 

paralh (a ) a lan a t issnadiaba diaiwteagmtlan* (b) aanplata so lu b il i ty  ©ad 

(a) a parfaahly ale o r solution*

tam rin ad  froas Anariana fh*r»*«y (IS ), th a  aatkod i#  ©« fo lio##»

Tha wold wood in  preparing tha#© ta h la t t  1# mud# a f  hard 
rubbar a r  n a ta l and aoaslst#  of two part## tha wppar portion* 
or tha 41## i s  a th ia  pint# la  ahiah haw# boon d r il l# # , ia  
ra&alar , a m hbar af parfaration*  a f  uatfovw
dtsmatar* tha mimhar wary lag froa  38 ta  too# At th a  and af 
aaoh pinto* thara  i* ©m# p arfo ra tio n  aanaidarafely In rgar thaa  
tha athars* <J» on# alda o f tha 41#, tha adgas mrm hatalad# 
ffe# lawar or t%® m m 0 ia  a f a i r ly  thlok p la t#  i a
whlah |*aga ©r# aa t aaafam lai; ia  p a tta ra  to  tha p arfa ra tiaaa  
la  th a  41a# fo r  aaataai«aaa i a  f i t t i n g  th a  two part# o f tha  
app* rata# tagathar# both tha 'baaa #a4 tha 41a hair# oaa « |m n  
and on# tap#r#4 a©4#

th a  aahA ia  n«#4, tha parfo ra tiaaa  in  tha  41# ara  
f  11 lad w ith -aalatonad ta h la t  a a ta r la l#  fha t l a  ia  than plaaad 
om tha h#-## wi th  hatalad-adaa 4mm. m d  w ith  tha  t | » f «  and



fcfe* t#f®r#d and* mmt&hing • fha tw# largo yoga of tha baaa ara 
iaaa rtad  imi© tha two largo y arfara tlo a*  o f tha  41a* Hfca* 
tha 41# 1# in  frapar pasitioo* i t  1# praaaad 4##®. firm ly , oxtd 
th a  pag* dioplaaa tha ta h la t#  fn m  th# jia rfo ratlaaa*  A ftar 
the tah la t*  haw  p a r t ia l ly  dry by raaainlmg f a r  a few
miwstaa e& tha f*i»# th#y ara r » w i  ty  tw aim g tha maid ah 
i t#  #14# #»4 lig h tly  tapplitc I t  ©a a fear* aarfaea* fha ta b le t#
are them tra& afarrad to  a warn plaoa #©4 #1 laaad to  dry hafav*
diapameisg*

Tha se a t atop daaarihad In  tfe# praaodttra waa its# a toadard laatloa  a f  

the as© 14 by aa ld lag  t r i a l  bataha* #f blank tabXata*

The boa# e rd ltttr lijr  mood fo r  molded ta b le t*  i«  loot©*** O w ttiow iiljr '

pandered *«ar©#e %m eaBeeahrat'tOa# a f  from $ t# 10 |« r  aaa t 1® laeerperatad  

#4.tit laa taaa  ## # hmrnrnm fit# of tha he# aagart yield* a firm er

tab le t*  jLaataae ft### a f ra g ile  ta b le t ,  mat p@w4«y#d *m*ro*e giw « » 

w ry  hard ta b le t*  fit# ### # f tha proper aaafciiiotiaa gtr«# a ta b le t  of 

th e .d aa lred  hard#*### latr#tw»## adhaatweiieao tatfce th e  mixta re  aed ream I t#  

in. a ta b le t  th a t  i t  read ily  ®©iwbi# in  water#

I n  p r e p a r in g  hyped # r » i#  t a b le t * *  t h e  a e b lw e  in g r e d ie n t *  a r #  mi t e d  

w i t h  t i i#  d i l u e n t  aad  M ata ta a a d  w it h  t h #  p r o p e r  m a ld la g  a goat# . Tha e h a le e  

#T a  m&Mlmg m lw t io m  i a a la d e *  ame t h a t  e » # r t *  a  w r y  s l i g h t  a a iw e ttt  

m o tio n  wpom t h e  mimed m a t e r ia l  o f  tfe# t a b l e t *  The m o ld in g  m i n t  io n  

fre q m a & tly  emeewifchared t#  d i l u t e d  a l o e h a l*  ffe# amewiit a f .a a lw t la m  w eed 1#  

a# la ip a r ta a t  a#  ah #  k in d *  Th# pow der* araat ha t h o r o u g h ly  w©A*h#n#A h a t  

mast mot b# p o t t y *  Tli# an#®, wham p r e s s e d  l a t a  t h #  sold# m m t ha m oist 

en o u g h  t o  h o ld  t h a  form  o f  t h a  am id e*  I t  a a a t  mot #h«w l i q u i d  ®m tha> 

• a r fa a a «  f o r  th a  * a t t # r  th a  » a a # t t h a  .mow a a a g a a t  » 4  t h a  h a r d a r  t h a  

f i a ia h a d  d r y  t a h l a t *  Tbaa a g a in #  i f  t h #  in g r # d i# n t €  o f  t h a  t a b l a t  a r a  n o t  

• m f f i a i a a t l y  a a l« tc n a d #  the# t a h l a t  w i l l  mot hold t a g a t h a r  h a t  w i l l  arm ah la  

• a a i l y *

Tb# mtu&X moMlmg ®f th# ta h l« t praaaada a f ta r  tha aa tla a  imgradiamta 

#m4 d llu a a t #r® alxad by th® o f g«om#tri© iilmtlom# th# t r l t a r a t l a a



«f tn© mtzhvr® m in r  dcme in % aaortetr • Tfc* mixture is !»©lst«u«j<d -with th«s 

prapsr volu52® moldlag molution suad ®oM«4*
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k  *am% to  working w ith  1 m tho eoi»*idor*tloa

of the ’©* ts* tm m m rf  Doporfcaie&t* Bureau of Bdrtotio** to g u lo ti ea. Bo# S# 

oowori&g lohorftborioft ualmg ao roetle  &mi» fo r bit# pur$>o«« of roeooroH* 

ia fttrao tio n , or It to  ro^wlrod th a t saelt laboratory  or .inotttifr*

tloa o tot aim si olooo T1 X loons©* Further# rotord# eh ml 1 bo kopt# wklola 

shall bo opoa mi o i l  bimo# to  tho iaopootios of oay dttly author!sod 

offloop* o*plofO* o r ogo«t o f i&# frooow y Boporhooat# fh to  rooord sh a ll  

laolodo dmtm sim ila r to  th# oootpl#* steowm la  tho follow lag tsh lo o t

f w u t  to
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»

¥*f#4t ifiSrphtat Im iflli' t i¥*§ 1 Si# f S lffo t  Minutmintm
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tmiM m

XBkl-fl'FimtlQS kkif ’ n m  ■:w  Mn c u e  oh r ^ c i m t s

m m
t
t
t

m o w ?
»
♦
»

t
m m n  r t  9 m b im if lo t  

*

JhlUilL'"©#1*49 '

t
«

H*f * Bbrphiao $0̂ .
♦., s?ohio ft laffli.r 

. U+fm M h A #0

*
♦
•

1 bmSlobt^*, Kr£»oo* foot
M  S S ie i#  *TSst la  jS$fwk *" 
sa tS& t® . 1 A««#jr

?*S*4© T* ;E* f* Bor phi at S5S « "*|5 SiSloto ♦ BoloMiiiar foSrS "

Btmadmrdimmtloja o f tbo.Mold# dlthoogh tho ooaof«»otaror of ft to h lo t

trltttrm t*  m>M ttmomlly lad ie rto #  I t*  eopoelty# ia  to m s  of the weight of 

mm t* h lo t# t i l t • iad itab  lorn w o t  h# rogmrdod a t  ma mpprwxiasmtlOB* Vfco 

ompmoiby of m mold i#  ao t ma ohoolato ffu&jattty, hat © rolmtloo w ltat*

Tho volume o f aw torlol ia  tho ooaiploboAy f i l l e d  porformtioao i#  ooaotmvt
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Bsiteh
to*

Teblet#
Yheeyeb*
leel

1

mm

Sublets
letuel

rmm iti 
If 109 if f  SI

ought
Sheer*

r

JFer tablet J5 Weight 
Tertetlem

5 1000 1100 o«om 9*0091 O.fO

# 090 900 0«9tU 9+980? 8+88

f .§00 560 0.0i?4 3*0008 I0#ff

9 $00 ooo 0*0811 0+98T8 io#to

la 111* +f * .problem elatler ta tb* <hm* repertftd here* l#-wer

(9»10) e?£p*rl«..aeed ft *lgaifle«Kt ■rsrietion is yield of tftblet* «ft»r 

e headerd1 s* tlea of the meli#* It wee there## re Oeeided to empress the 

ftftftm-y® i» tem* e# far omt of ftehtw* esmrtiteemt ia tfe# te&let mimtaree* 

Use mrmr 4a® to merifttiea ia the « ti|H  of *••& tftblet, or of yield, Is 

ellmlmftfced % this preeedmre, prewldimg there i i  templet® iistrib^tiea 

of the ftltftlottftl emits through--.the tablet mixture*

Q eterierfttiea  frM aoto» Vorjplilfto «t4 i to  ml%9 Im powder form do .sot 

d e te r io ra te  m d tr  aam ftl efeerftge oonditiono (14}» O eberleretloa doe# 

eeeer 1m tfe* pr«##«e of meiebtir* «md omtar improper eberege oomdlt^o&o#

4 oosioidorftticm o f the  -ohegileftl feratttln of merpfeijM! lad le otoo tfeet 

d eb erle rftttsa  nifty to  ettrlfetfted to  byOretieiat eaddfttlea, eomdeaeebiim 

of fo3$m*vl*ftti»xu I t  U  gemermlly believed th a t 4et»rlorfttlom  tehee 

plmm  threegh eemdoasfttiea mb the pfemaeile feydr«yl w ith fo rafttlea  of 

eaydiisorpbiiMi or i^eedeaerj&i&e, Stile form of deter!orfttiee* w&leh he« 

beet* ehewaa. to  bo formed %  oxidfttloa of morphia# w ith  KgPt(Ch)8# require* 

th e  pro tone# of exy&ea* d o to r io 'n tlo a  la  the  »bs®iiee of eeygea « i  la  

t i e  presease of l ig h t  i s  a t tr ib u te d  to  pem tldetiem  or pelymerleetlest 

(4lmorl««tiem)t eh ieh  osm tefee floe# threegh the ^sygea or the oxide
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'» tkm m-ilm® fooAft In  tit* mold oopoolby

ft-tody w f*  m®4 m  a gald# fo r tho moamfoobraro of %hm modloot#4 tab lo t*  »

Tablo IT roooola tfe# eogMtttooata o f tho oo&troX m& modtfieotlost* of tl«

morxMim cmXfoto hppadarttl* tob lo t#  *

tASXS IT

1 , $♦ Xo?phi»o OmXfoto 
fmMoiw b# #o&t*lm 49*62 por oonfc o f

Horphii** itiXfobo*

* la«  8-uifftt*. " f i i . r . J  

L*«to«*, B .S .i . ,  itnrtor

Hnajtlbol* fm ior* Atlo* iwd* 0#* 

Aooorfele dold* Fowdor

Sodtm  fltotft&dOikXfi&ttOi ® »s**
.* ...

T - J

8.2S0

♦ ? ♦  a
*8.126’8.128
I *

9 9

0.0*6*

*8«t*0
*

t
*0*018*
t *

* 1m&m*4t bo #X§0 | « # f  boforo m  la g «

Tho Ingrodlomto wor# six#d, f l w  bimoo through a #S0 olov*

t&4 four g r «  fmrbiomo* omffieiOAfc fo r  0 m# tofclofeo* worm

A 0*1 «©* 4o*sblty of tit# moldlsg solmbl#® was mMm-4, to o&oh 

o f tfeooo portlem#* tha gmt&mr vMaii r«®«iiiod tram tfeio m l4% m  w tt 

mSatod with omffloioab of tho two mlxtoro to brlag tfeo weight to four 

f-rnM. % m|a 0*6 ##* of tho aooXdlag ooXmti#* woo oddod* fh io  moldlog 

oad «*«h oobootoooLt on# m -m tm 4  from 0«l to  0*a «o* of tho m oiotoaiaf 

twXtttiom to  a id  im a onooth #i**r*felom*

tho aoxt gtavtp o f  boblob* otia&lod ##«tai***d aorfhiAO oad atrofdoo 

omlfaitoo* fobX* ? $roooat« .tbo progartioa* of ootloo imgrodloato* 

oatloaeldoato m 4  diXao&ta*



tm m  ?

1# ?# Iforgfotit* m&& i u l f  i t  «s
f&hloto to  Co&talm 49«63l f# r e©mt Morphia* Bui f*to#

#  * w  *A_ —,—  ------------------------------------ -— .-------- j— — ?---------- 1— 1—
Korpaiaa Sulfa t  a. P .3 .I . ,  Fwdef 1 a .126’ 3.186* 8.12f.» 8,188" '1 1 " t M y" rt'""'r"' .........."
M tobUmi Salfitfc*, £ . ? , ( . .  >owd«r ’ 0 « m *  0 .9 IT* 0.31?» 0.I1TwiiiirwtiiiiaiwiMaiimiiiwwimwiinmrMtrriniaî iî^̂imf rrrn -’TmmHHiir- iinfllFiitrwin ff̂i~r~T' ]r'Tirrri7iiiTrir̂ T̂TiTrTrrrftii"̂ r̂ ,"iiiiMifii-!wiititrf|ttrr<pnittiirii»riiiTii>' • i [iirmfihnir 'i~irlii mifiwinttr̂rarnymf .upi ).,« iiwinrr'fiiiiiiiii.iriTifffiT.TUTiriminiiniiiijnitjr.'ii:—ru

« t t ”

tmntomn, &*$*?•* Wmtimr * %*m%% S»Q1?» e»017’
4»i4U l̂ r lsr  * f 0»Olf * *■»' rifflrinfr -if-ifiri ,J ir-inr *•-—rtnj<m»»a»ri»̂wM̂>i»iMM'nWM»'<»mii«<Wwni»«irtwnw»rNriri ■Mwiiiiiiwfĉwliwini'iO'ni—i.iiiiwiiir|ft~1̂''iWiri1 nownnij'ifcOTiiii

i * I ' *

So&iusn &»t%3»i«alphlt«* Qrm* 1 * * *
.»q ilatiarw l» Vbmm» W*am f ’ 1 O.OU.Vrt™r",r1Mt” 'I I ........

iw4» <fo« 1 ., *   * * l»:0il

ttm  wo**# a£**4 %  *lr» 41£«§&«» s»tho4* In

tm tio t #i* th* mtrogim® wm  f l « t  w ith ** woight of

■•rphia# aulfftt** Im #10 t t o  nooorht* ««14 and n tm p im  m lin tm

w  f t r * t  iMmgttotfflMtly $;«i«#rp»rfttt»g th# m r& hlm

sulfmtm mm& 411u««t# foblot# #11 ®md #Ut w#r# *1«* mix*4 by tfi« 

goo&otri© 44 lu tio a  it* t  ho 4 .

Th# third tyf* of |}.|f«>4fml© liliil *t«4l#4 wm* tho ffohlooliigor 

tftbOUt* ¥k* $K*8fciti** o f *lfc*l«14*S « # ltf , fu&l4tt£4*Ht« *ad d iluent*  

Ih T&bl® f t »



14#

Sofclootsigor tmhlofc 
foblot* ta  ooato ia $T«1§ per ooat stlfeftletdo of aorpikiao 

oaloalotod *• flgtiydrooo swrphiao*

I? fWffM

lrf '  0,

mi*    fi1 im.M'̂''̂ ')T'''111̂in -in r.
* ¥ t *

* • 13«93*U0#$$4 * t0*®$4’ 10#«14

M orphia# 161* ftw rior

*    t......................* ............T

* § * 4 1 ? f 6*41**  6 # 4 l t *  § # 4 1 *

ioo.t»o»* g.*a*p»# ftgwdor
t
u s,

Aooorbio Mid# V #*>'# -~. » rowdor

t » #
n$*2 i$u$*2$s '

&Mtia»*otft &ror#
Mollinokrodt Choa* Wk«#

* 0*0$$’

4 tl»$  |M # Co.
i
u s .

fhe **0 daa ©porm-adt* warn the nmm fa r  time# eomMamttoii* *• fo r tho 

prowl oao toblotm# It M llf m *  of tfco n o li lag «o lo tto *  wo# to  fou r

growm o f the a.&turo* th e  aoiotoaod m ister# warn nssmaod #ad f i f t y  tab le t#  

molded* fhom* tab le t#  wore m«4# 1*'«k#14* wfelofe #w#r*g#d 0*0$ gra* a ia ta r#  

per tab le t*  the $rmw%m* tablotm of morphia# mad mtrphUm aaA atropia#  

Oalfate* weighed af|<romiwst#ly 0*0$ grma fo r ta b le t*

1m order to  t w i i  the feas ib le  loon a f  aarest!##* only tbo aIsabel 

magar, flMJU&itel* wtuok pFsmeafeed h o tte r  workable «i*t«roo mad. -flaer 

appearing fin ished  tab lets*  woo mood la  preparing the 'aa ree tt#  tab le t#*  

£ e rb ite l  sad oorM tol modi aaa& itel ia. waryias ro tioo  wo.ro oood ia  a la te r  

«%a%, the ro a a l t i  of afeieli appear fa r th e r  os ia  th is  paper*.

Hrylsy mad btoraflo* A ftor the  tob lo to  worm ejeated  fro a  the mold by 

the  po$o* they were a llseed  to  reaa la  rea tlag  oa the pogo fo r a'few  jsiaotes 

«o th a t meao ©f the tteldlmg e e le iio a  evaporated* the ta b le t#  were raoeved 

from tho peg# fey l i f t  la s  «»ey tho mold, la v o r tla s  *b# Mold oror a pleae 

o f  g la m n ia #  p i p t r ,  mad g e n t l y  h a t  f t i m i y  tapping tint s o i l  to  remove t h e



to b ls t« # Mat.Ing ao rta in  th a t only a nliojgla lmy#r «f tafelot* roots* upon 

tb s  tksy  wars pla#®4 ta  * drying qws maintains* a t  % tsa p sra tu rs

of §#* -  f®0*# asA allows* to  dry for two Asya* lb# ta b ls t*  wsro tksm 

d i^ id s l in to  two #"|ml portions* Cm .portleu was « k?«4  in  a  salslum  

oblorldo dosiesa to r mad th n  otfeor portion i r w  stsrod. a t  room atao*$fc#ro« 

frfe« tab  lo ts  w#r# pi asod in  eol&rsd. g lass wiala bawiag gam# «#l®s«r®s*

tbs gowso alios?#* oosos* of %fe# rsspootioo otawipagoros* fho aoorago room 

bam gsm tsw was * (ff®-»S4e )* During tJw® tour## of tfe« yoor of study# 

tii# tab io t*  #%®rs4 a t  room atmospfeor* war# sob^ostod to  both oxtromo* of 

humidity* As aAdlbi.omal stody wmm mdm o f oaob toblot-.wailor ooisulikioma 

of sooolorotod aging* SoapIs* #f tsb lo t*  wars a tsrsd  fo r  #»# » » b h  a t  

§i% * b o th 'a t  ro«o atm®phere : out tm a dry atwsapharo* th# o r ig in a l 

group of tab io t*  was assays* a t  tb s  bsglimlmg of th is  stady and saboo* 

tu o a tly  * t tho tsrsim * M em of thro# meaths##. aim months ** and s i  a# 

months* atorago* © stab ility  an t maoroosssdoal 's to tio s  woro fwrforawd a t  

th# ass# tins#* In  ih# oaso of tit# msryhlm# s a l fa t o tabiot*# samylo* wars 

flaooO 'ln  a §C3%* swan fo r  sms month a f to r  th o lr  prsrSewa *$!&& a t  roam 

iamjwymtmra fo r  mis# months » Th# tabhats  sob^sotsd to  tb s  aooslorsbs* 

aging war# is. asost l&sianeoa assays* only a f to r  sms month4* storago# bat 

In  *«*« ***#« also a f to r  to® at®rag*#

80lo b li i t jr  SotoraOna.tiom* fb# asthod. fo r d*t*m$ sting; tbo s o lu b ili ty  

o f  tho  hyyodora&e ta b ls ts  was a m*dlfi*ntlo& of tbo t#ohmi$u# osod b y  

Smithors ( 1 1 ) #  11® as# thu d  I s  as f o l i a r * *

l a  ardor to  ooMjyars ro la t is o  saso of so lu b ility *  tb s  
fo lio# lag  ts '* t was dswiaod* fba so* of w stor was fourod 
ini® a t# s t  tub®, 4 tasks# ia  loagtb by a § iasb  la  diaas%sm 
f i#  ta b lo t  was 4 r# fft4  in to  tb s  to s t  tub# fro a  thm top  o f 
tlis tub# and d ir s s t iy  tb s  tab 1st rsaobsl tb# bottom of tt.s 
tabs* tb s  l a t t s r  wa» iaso rt«4# and was rsiaoo rtod  ovory 
tlia® tbs ta b lo t oo ttlod  t® tb s  bottom* Tbs mimbsr of 
Ittforoioao asooasary bafors osmyiot# so ln tlo a  #*« sffootod



I f *

mm neted* th* g rea te r  the Bomber #f la re re ie a e  aeeaeaary, 
th#  tmm m  lubi«» ebwtoaiily,. mm® the  ta b le t*

0mr « 9 AUU&ile8  e f  bhi# a® the* u t i l i s e d  •  g rea te r em ber af' ta b le t#  la

th a  *«*# weJh*®# a f  *f*t#r# l a  *at*4 a #*r#tr eapy#* wial baviiif th# *«*•

di»#&»io&# desertb®4 ab#w#* fh# #1*1 w ae #bta«h#* t a  th# eirom feran*#

of a aaa t lac P 1̂  tMrrtag a d w w rtw  o f  #0 os* She pm was ****#6' to  ro ta te

a t a speed of 40 l*f*M* ffe# length <*£ th# wial wtj plaeed ©■© a# t© tr* f# i

la  the f ir e e t le a  o f rebatlea* thl# *jr«h#Bt all#*#* tfe# ta b le t#  to  tra ta l

te le*  th# length c f  tha wlal during #a#b-.'#«epi«*e rewelattea* f«a ##• e f

d is t i l le d  water* «ft room. temperature, went plowed i s  th* *1*1 *ad tea

ta b le ts  war# is^redaeed, la n i l l t t f t ly  the  #1*1 # 1 1  #*pp#d and th# #**tiag

pan *#i im robotlea* (hebei th*. iim* r#*#lrad to  -pit th* tap la  pi*##

# s 4  th #  pan .im sagfelem* m 'm r  m ore thm *  t e #  **«em d «, w as *  e e a e ia m t
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mmr^ilmm hydroohlorido w ith em patnm im  h^robrw&td© s s l  othylsxorfhisto 

%4r©©hl©ri<t« w ith »©©p*las»l&o hydrobreotdo wor© t i l  pro po rod to  oootolsi 

4f#iS fo r  ©ont tJf bh© roofootiw© ww\phi a* oolb* Th© tob lo t#  ©f ooopeloMtai 

hydrobrosiido woro- p*®p*tr©4 to  ooato&a t  por tout- oottoo logrodiost*  Bio 

tob'ioi© ooatoLoi&g th© oontiftKtloR o f morphia© ©ad ©thy3aft©rpht»© hydro** 

©Hlerldo* wort ffoporod t© oootoln §f #1§ fo r ©asst aorpfeia© ©Ifcblold© 

ool©wl*bod o t oaikydfou* aorffeiao#

ffei# ©orto© of to tlo to 'w o o .|f*poro4 ste iim r to  bfe® prowioi*© botohoo* 

s:flt# ©cus* c|Guuktitio« of molding ©a# s© lia tie t»  w«r© at®#* fbo M»#

©©**4. i s  th© vumfft©tttfo of tfcos© si*  ioblot# wsi lost©#©*

f l it  t a b le t s  o o s to ia io f , tfe# morphia© *©Xt» w ort ©o©ity©4 ©«©©r4i»£ to  

hfc© woth©# .for Storffeiao imlfwfe# T ob lo to , ! I » s u .  XU I*  fh#  *oopol**liio 

hydrobrwmid© tob lo to  wor# ©soayod by th« l * f # f i l l  aoifeod {!§)* fteo 

*De*lot4© w©.r© f s l w c I M  w ith  s im ila r  qvoitfeibto© o f  oolwoot wood l a  ih #  

frow&ouo o t tro o t lo f t i  roporfcod im t h i s  popor#

Th© l im i ts  of p a rity  ollowod ooopoiowitto b j4 ro tro « li#  to b lo to  to  

ooatslo  aot loss hhoat $$ p©r ooot o©4 ao t i s r t  thorn I l f  fo r ©oat o f bb© 

Imbmtmi mmmtk of *oo$wloati8© hydroferomldo« fho rooolt#  o f bhi© oto^f 

oppoftjr im tofelo 11#

ftoouito la  Tablo I I  « fhm rooolto of th is  ©hadjr In&iooto th a t  ©orpitlaO 

hydro©felor 14# wm* bis© ©©mfoasMb of tfe# §©M#si.»g©r t tb lo t  orhioh woo 

poopoi&oibX© fo r  tfc© diooolorotloifc ©aoowahored* Tho to t  lo ts  oimboixilnc 

aorphiso hydroohlorldo w ith lootooo dlXoomt "dlooolorod?* taaNOdtot©!? ©Itor 

©Mtaiifftotar©* I t  41# mot proggx*©*© km^m.4 th io  dogro© o f d looolorotloo whoa 

ootjootod to  o©e#lii.rot«4 ogiag tooto« ffeo tob io to  wfeloit 41# so t oootoia 

a»r$fei&o hydro©hlortd© ron&lnod wwMW1 th rfmgtmwt tho oxporiao8%« Tho



k * Im Cottioeotar
B * Room

A&pRtorft&oo

W $ im port no e o lo r  to  « o lo tlo n .
♦ * Slightly <11 ftftolorodt taper* pm.lm t l? »  eolor to ielixtioiu
♦4* * B tsoo lo rod f l>t-.|^rt # t r w  c o lo r  to  «$lutio& «



t a b l e t s  eontaialng both  morphine mad ethylmorphin© hydromhlo rides worm 

I n i t i a l ly  ©sly * a l i g h t l y  dlseelered** When stored, a t tha h i gher tem pers* 

tar©  th ey  bee am© "discolored*** T ab le ts  o f  eaepelamlii© hydro bromide and 

t a b l e t s  o f ethylmarphln© hydrom hlorib# d id  s o t  dIso©lor*

S o lu b i l i ty  S tudy* k  f u r th e r  experiment was eotkduebed to  in v estig a te  

th e  s o l u b i l i t i e s  ©f hypedemle ta b le t*  ©blah did. mot ©outsin  marmotles* 

Tmbia H I  shows tha in g re d ie n ts  mad q u a n t i t ie s  used l a  th© mamufsetur© o f  

the©# t a b l e t s .  Tha s o l u b i l i t y  mad th «  appearand© of th e  f l a t  shad t a b l e t s  

vara  noted* tha r e s u l t s  suggested  tha s u i t a b i l i t y  o f  t has© bmaaa f o r  

imeorpe ra tion  in  a th ©r t a b lo t s  in ten d ed  fo r hypedeml© ln jee tion*

T ab le t #28 required 0*4 mo* ©f tha v o id in g  s o lu t io n  f o r  th© molding ©f 

each ©as hundred t a b l e t s ,  t a b l e t  #24 re q u ire d  0*§ e©« o f  the  molding 

s o lu t io n  p lu s  0*4 ©c* m oisten ing  s o lu t io n  fo r  ©©ah ©a© hundred t a b l e t s * 

Tablat # f i  molded w ith  ®i per eaat a le o h e l was w r y  frag ile*  Formula #26 

p resen ted  s e t i sfaotory t a b l e t s  u s in g  0*2 me* m olding s o lu t io n  mud 0*8 ©«* 

of 96 p e r ©ant *l©oh©l* T ab le t #27 was molded w ith  0*2 #©* m olding 

so lu tio n *  0*1 mo* moletaming s o lu t io n  and 1*6 ©o* ©f 96 p er ©ant alaohal* 

T ab le t #28 re q u ire d  0*6 me* mold lag so lu tio n *  0 .1  mm* m oisten ing  s o lu tio n  

and 0.2 mm* o f  9# per aaat almohol* Sim ilar q u a n t i t ie s  o f s o lu t io n s  were 

in co rp o ra te d  in to  t a b l e t s  #29 through #40* laelualve* In  vhl«ti th #  bases 

were reapeetlvely  id aa tlaa l*

th e s e  groups of t a b l e t s  were observed f o r  s o l u b i l i t y  and physical

appeeraaee a t  th e  beg inn ing  o f  th® experiment* a f t e r  s to ra g e  in  a d ry

atmosphere and a t  room atmosphere a t  8O°0* f o r  on© month and th en  ag a in

a f t e r  two months*

r e s u l t s  l a  Table XI11* The s o lu b i l i t y  d e te rm ln a tio n s  in d ic a te  t h a t  

t a b l e t s  eem talnlxig la a to a a  were meat selubl©  w ith  meant t e l  nex t most



TABI3 XII
3Fon~$are©tlc Tat>l«*t«

SIIRATE sotrAWs
ia ^ a S c '
TtUO&m

r UfifRSfc haM i S ml SOftBlfOL

IS 1,0000 15,5543

24

IS

I >0000 

1*0000

13.3645

13,3645

26 1*0000 6,6822 6.6822

27 1,0000 3,3411 10.0234

28 1,0000 10,0234 3,5411

29 0,5000 14,0543

SO 0,5000 14,0645

SI 0.3000 14.0645

32 0 *3000 7,0323 7.0323

m 0,5000 8.5141 10.5504

u 0,5000 10,5604 3,5141

m 1,0000
i

13,5645

m 1,0000 13.3645

57 1.0000 13,3645

St 1,0000 6,6822 6,6822

59 I . 0000 5,3411 10,0234

40 1,0000 10.0254 5,3411

Swab»r* IS through 40, iaoluai** •  B*t«h BuKAb«r»,
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I  * CftMMtrmftioMi a t  Sogixk&iag of E xporlttoat • 
f i l l  m Ofcaorratioa* a f t e r  1 aomtte m.% t4 n p e r* t« re  l a  doo looato r*

IX * Ote**rr»Iioao o f to r  t  m & m th a t  #1*ra te d  tomporotviro n o t In  
4#• io n * to r •

1 * After two moreth* at #i*v*tt6 teeg*m tar*| Sooleoetor#
11 $ X ftor t*o a t  to^^orotarof aa t l a  d#*ieo*tor»W « Wlsi to $ iayart as osier to solution*
#  » S lig h tly  & ooolerodf Im part polo otraw oolor to  oelwttNU



i n

W ing  the recommended q u an titie s  of molding and moistening so lu tio n s, 

the  mixtures perm itted sa tis fac to ry  ta b le ts  to  be molded* there was 

su f f ic ie n t sucrose and water present in  these so lu tions to  hind the 

ingred ien ts and glee the fin ished  dried ta b le t  the desired  hardness* The 

alcohol present in  these formulas perm itted quick drying*

Si©coloration was evident to  a g rea te r  degree when morphine hydro* 

eh l a r i  do was a co n stitu en t of a bypodemle ta b le t*  1% was noted th a t  

incorporating  meanItel or sodium metabis u lp h i te  in to  sueh ta b le ts  

elim inated the d isco lo ra tio n .

The s o lu b i l i ty  t e s t  method p resen ted  h e re in  appears s a t i s f a c to r y  

fo r  a eemparstiwe evaluation of th e  t a b l e t s  s tu d ie d , th e  r e s u l t s  ob ta in ed  

by th i s  method can be reproduced a c re  r e a d i ly  th an  th e  r e s u l t s  o b ta in ed  

by th e  hand in v e rs io n  Method of Smitber® (11)*

Summary* The ensab i© facto ry  s t a tu s  o f  th e  hypodermic t a b l e t  prompted 

t h i s  study* An attem pt was made to  prep®.re a t a b l e t  which would no t 

d isco lo r or decrease in  s o lu b i l i t y  on stand ing*  For comparison, t a b l e t s  

were made- w ith  lastoed as th e  d i lu e n t  and with modifte a t tens in tended  to  

e a r ro o t  t h e ’'wadesira b le  'p roperties onecantered l a  hypodermic t a b l e t s .  A 

melding s o lu t io n  containing a lc o h o l SO p er cen t (w/w), su c ro se  § per ©eat 

( w /r ) a n d d  is  t i l l e d  w a te r  was formulated* A 's»i stem lag s o lu tio n  was In tro *  

disced containing a lco h o l SO per ©eat (w /r)  l a  d i s t i l l e d  w ater*  When s u f f ­

i c i e n t  o f - th e s e  e d i t i o n s  w ere used*; e le g a n t f in is h e d  t a b le t s  w ere ob tained*  

The t a b l e t s  p repared  w ith  jsanaitel *e th e  base d isso lv e d  r e a d i ly  and 

d id  n o t d isc o lo r*  A ll t a b l e t s  s to re d  l a  a d ry  atmosphere re ta in e d  t h e i r  

o r ig in a l  appearance, b u t had a tendency to  be le e s  r a p id ly  so lu b le  on aging* 

Sodium m etebi s u lp h i te  was found to  be an e f f e c t iv e  a n t i  ox id an t fo r  t a b l e t s  

c o n ta in in g  a la c to s e  base*



Tte» ftppfefwnt detortorB ttoa  o f  tii#  tn h lo t«  #tia4t#4 ws# s e t

■to tli#  4#gre# o f d£««o.Xorotloxt* fh * r#  1« ee»«i«lor#1»lo deo&fe w.h * th « r th e  

4at#jriare*le» eseô stteriii i« iht* mark it #l£#.lfS<w«*t» alno* the detertoF** 

lit l e a  #»* e m l l  o f  th e  oo isd itJ erne o f  « tor*g* o r  degfoe o f

41«*oi* r* tion*
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