
... • 
rn:11w 1-;vpm, of dls.,p(,l'~t•<l 1.1111>11t onern, 1111d iK r111 1:lfodivo HI nhil iw r fon­
oil , in ,wol\H' u11,11lniot1t,. 

'l "htm.111•.n1lic:11lly, ii. i,, 1,1111,:<I ,1,, 1,1 /111/11 lt1,rnt.i111• i11 1.lw tn,11111111111 ol' 
cl,m,,i,, 11fJ/1~1.i1;vt.ivn , 'J'11k1,11 wi s.11 J or 21{1,11)t1(1,1f11l of'wn1~ir, It. l'm•111:• 
11,:olluidnl ,. .. 1111.iou in t.lw 1111111,r nlh111,11t111·y 1.1•11111; t.hi<i iu1h1tirm l,.,,c:• 
w11l.,ir in ~hi! c.olo11, fonnin1,1,q;,:11.h111. inr:n,11111!11 t.11<1 hu ll, "'"l 11ofl11e!J~ 
11f 1.lw «tool. 'l'hr. f!Ol i1, h lnnil, d1,11111lconl 1111d 11,111irr'ilnl.in1: In t,h,) 
f(t1r11.1·11i11H:r<(,i1111I lrncl.. Om:11 11 non,1111 11(0,1! d«1•<:lop11. th<! dn•t> 
~hcmhl hn r111luc:11fl 1.,1 t1 l,1v,1I 11,k<pllll.1! J',w 11111i111m1r111c1i ,11' fi(1orl 
l\1llcl.io11. All.h••ll1(l1 ii-(.,1lw, 1111 w11t.1:r r,•<11111.h,: y.11,1t.1\1i11l<mlhtnl U·uc!I. 
1111it.1: ri,i1dil_v, 11wt,h)lk11ll11lnk11 lnh lu1K l1r.1v,• ,;01.11mcl f,,,:111 im111wt i1111 
,rnd i,1t,c,i,l,i11nl ,1ha1.1·1wl.io11 wla,11 1-nltNI wi l,h ,1 limil.(,d 11111(111111. of 
w11tur. l l :1lsn is 11110<1 n11 11 t.<1pkal 1Jph1,h11l111 i-, p,·nl"t:l.11111., in I-Im fnrm 
of O.li t.o 1% r1oh1t.i1111 r.o1·vi111: 11K 11rt.ifki11 I h•un, or 11 1·•111hwl• k,1H, 
(«1l\l\in11 npplii!d lo tlu.• mnj11nd.iv11, 1l.O!, In(), I mL JI!. 11 l.im(: , ;I or •I 
1.i111r8 11 dra~• nn t\<>l)tlc,I. 

n11• 0 .. , ... IJ~11a/, /1N luxnl,ivv, I IA> I .II r,, with wn1.nr, ;I, l{I •t 1.i111cm n clny. 
Do,mt(u 1"tn·nm 'l'11lil<>I ": 1101) m11; l)phthn lmi,: 8nl111.inn: 0,!i 

111,d l't..,; .'~yl'\ti,; !i.ll l 1:/:tll ml.. 

Octoxynol O 

l'olyulh~•hme r(ly~ol 111011111;1•·( I, 1,a,:•l•Wl,r1m1r.th)•lh11t.yl)ph,myl) 
1:1.lwr l!l002- !l:l -l]: 11111111hyd1·1\II~ li(luid mi~l-lll't> of lll<m•>·J)"(J, 1,:1,:1-
I.N,1·(1111<!lhylh11 l.~l)1•ho11yl ol-h,m, of p,1l_vc.U1yl,!1ll> 1ilyMlri iu whii:.h 11 
vmiou from /i ' " I(",, 111111 which h,1. mi ,1vm·11g1? mol~c:1,l11r wo•IJ/111 or 
(H'l, Ml'l'"Kl'llluli11,: to 1.h,, J',mm1l11C,~J-l,;:,011, 

l',·11111u·ul,iilll .. ,. By r1!11c\i t11( 11-( I ,I ,!I,:,, l•)U·m1111\,hyllml-~•1)11lurnol 
wit.h ~t.h,1•l,m11 ,1~ itltf nt. u1<,v1\tod u,mporata.irn 111"\ur 1n'cil11111r,) i,1 1.h,, 
1>ro•"ncc: of N,1()1-1. 

J)~,;crh>tlou-.... CJ,•nr, pnt,, ~•(,UO\\•'. vh\,~fH1r; li,1uid. h,,,,iun n f11lnf odor 
rnltl II hill lll' 111~1,:; ~1 •1:11ifi1'. 1:ri1\'il,y ,1lmul l ,()fi,\; \Ill (I in 100 11•111,1<>11" 
,1,1lu1io11l 11h1111I-'I. 

Sol11hlliiy ...... Mi,1:il>lv with watltr, nlcrJhol or 111:.,111111!; 1,11l11hlt• 111 b1111 • 
Y.1.'0C\ or toltu:)W~ in~dh1hlf• in t,;olvtmt. lwxnnc, 

I IHc<11 •-··A n<111ionk d1!(r1ry,cm1., <:m11l,1irior ,mcl 11i11p!!r11ln11 n1c1,11t. II 
i~an in1!l'tH1itml in Nitr,,[11N1,-,1,1<' S11/111im1. He<: /"£,/y1!/l1ylcmr! 01,v· 
('.11/ ,WO (pHrio 1:11:I). 

Olt1yl Alcohol 

11-<'l1•11u.lcc1m· I •111, (½)., Ald,11 ttr. t.'ih,m,xl 

•~:; ·• .. (:11: lr H;-1>,)I• 

1•l:····Clty'(.11, l,,':h, 

(Y,) -O·Ot;tncl(H:Ull·l•OI ('!4!1,?.lJ .. ~l CrnH:,iJ) (~(;l;\.rl8); 11 mixllll'i) or 
1.1111H1l.1.m1t.otl 1111<) 1•01,111·11tr.cl hi1:h-mol(lcul111•--wnii;ht fuU_v nkohol~ 
,xmKiK~illj( chit!n)• or ol!!,yl 111,,ohol. 

1' f llll41 1'fl l lon ...... ()no mlll-h,1d t'Olld\l ¢1.hy) <'11¢111/1 with ,1h11ulul11 
llt,h,11101 n111I nlolulllc:nodium (Ot 1t .'iy11 C<11/ Ill: 1'1'/;\1 l!IM}. 

U1w,,1·IJ)tl1111 ... Clr,nr. 1:ul,11'h•1111 hi ll1:h1. y,,11,M, 11i)~• lit11.1i<I; foin l, ,,h,1M,:-
1m·iH1,i<, 111l01· 1111<I hlr111d 11111(1!; i11!1111~ v11hlll hc11.wi:1:11 i;IJj nod fJO; hy1lr11x:,I 
w,h,e h,11w,!r,n ~,or, 111111?, Iii. 

1ir,h1billty .. :j,1h1hl,1 in ,1lt:ol1t>I, <>1111,r, l•oJ,t<>P)ti !ll(:.,hol m· liuh L 111i11•• 
<,1·nl oil: in1>•>h1bl,, ill wc,101·. 

Un,:11 .. A 1>l111r11uw1mt.i11 uitl (mmtl11i(v i111: 111,<ont or ()n\<>llion t.) . 

Polyvlnyl Alcohol 

l•:1.111: tml, h11llhlJ.lllly111,,1• 

"[':l'lf,~""(jfl .. J-
(.t;J ,. 

Vi1wl 11l,:,ihol 1mlyt1H•1· [H00:~ .. 1;1t1-f1[ (C,~H10),,. 
1•1•u1,111·1,ti<H1 •.•.l\lb•vi11,vl nt'. ti\111,, i1• ,1p111·oximn\11l;v 1111% h~•1h·o­

lyi~•d in II m11l.l11111ol,11wlhyl "wf.nl<l 11,,!11tio11 tmin1: i,11.11<,r miiw1·ul 
11drl m· nllrnll 1111 rl \'.f1t11l.1•,.11., 

l>OKIJl'h11luu .... ,\Vl,i(t! t,, ,,.,,,,llll ' l!ol11l'l!tl p,,w,li,r or' 1c1·,.,1111h•~: 1><l,1fl(i,1)1. 

J>l·IAllMAGl:tJTICAI. Nl;C(iS(ll'fllrn 1io1 

l'.lvh1bl111y ... -F1·,•l'.ly 1111l11ht,, in w11H•r; Hol11(i,m 1,t'fo.-lNI 1t1<m, rnpidly 11(. 
;11 rnwwhnl. dl1v11 I ud Ct~mp,,rut.\Jl'tlth 

llN,!H·····A .~11~p1! tl(li1111 cr11,•11/. ,tnd i,m11/$iffr,r, "i\,hc\l' wlt.h i,r wit-h.-.ut 
l.hci 11irl ofu Hllrl'1wl 11nt. II commonly i11 mupl(lycd Iii! 11 h1hri,:irn11111cl 
prnl.<•tltmt l11 vu1·i,11111 opht.h11lmi1\ 1,ro11111•n1,i,•,i111, ~11d1 flij 1(1!con1111K• 
11111(.K, ""~ifi<.:1<11 fo1A1·1• 1111d <,m11111it.-h11w 1)1·c,du,,1,, <•c1, 1>111\11 IMl:I). 

Povldono 

, · ,;.11c1•,.: i · 

~ •·" N~,. ~;J) ; 

1 L,.J i .. 
I• Vi1iy),:/,, py1'f'Olidh1011t 1)111.Vllllil' [(IOO:J .. :.lfH:ll iC,Jl,,NO).,; 11 11yn ­

th,•t.it: 1111ly111<:r i'.011H iHtin1: of' li1w11r l -vinyl-~-pyrrn li1li11111l1'. 1ir<1111111, 
Uu, d1!1p·~•• ofp11l,1•111v1·i½11l.i1111 of which rnN1illK in \lO l,vmo1·11 ,.if vnrio111., 
m11lm,ul11r w11i1:htK. I I. i~ p 1·r1r.lt1(~1\l ,,omrn<:J·c:h1lly 1111111101·i1,11 of p1·,HI • 
11da h11vi1,1.( 1111:1111 Jll•>l,>t11lllt' w,1i1(hl" 1·,rnf(i11i; fr,1m 111),1111. 10,0UO lo 

:1h(1\ll, 701),0()0, ' l'lw vill('.ONiLy or NCll11l.io1111 c,·,n 1.11i11illl) I.0'Yr, i)t' h•~~ i, 
o~-.1111i11 lly I.ho lllllllP lltl lhnl or \V1)to1·: aoh1l.icu l• 111111'(, ~llll\'.\?111,l'llt.('!I 
1.11ml l lVY., b<1comc, muro vi11(,ll\l,, ch,pt:L1di111.: llf)Oll (.h(! ~onco11t.r11t.i1111 
011<1 I.ht• rn,11t11iul1u· wd1cht.,;ftlw pob•11,c,,• 1rnml. ll. 1'.m1t41i11~ I?. I•> 1:.1% 
Ill' 11i\r(ll!l<ll, 

f>r.ci1,,'1r11 tio11 .... , 1,,1 .. l'\11t.nnmllol l:1 clt:h,11dro1(<\Hill.e1l 1.h1i1•111r1lly wi1.h 
1.lw 11id <>f Mlll'>cr lo 'J' ••h11ty,,1lu,,1.rn10, whid1 iii 1.h1,11 n•11dt•d ,vil h 
Ollllllllllin t.o fnrn1 :>.-)lyt·r,)licli11011,i. /\drlit,ion of ll1t1 l.1UO!r 111111:c•l.y• 
l(,IW y iddH ,•in)·l11,v1·1~11itl i11011(i (monoilrnr) whi i:h l• pvl)lrn11riic1I 
1l1<!1·11111ll~· lu I.Ill' pre•1,1u:c, of hydro,,,11, p(,roxidu utHI 111111111>11i11, 

l>t.,mi•••s,Ut1n ···•\Vhih~ lu 1~r.,,11uy whih•. tHi<nit~~li ;u•wtlor, h.\'1\tn1;c:,,p)t?; 
pM (I in :m 1.11,11,1 i,:11·,J :11.11 '/. 

S11h1l)III I)' · -S,,lnhln in wnrnr. 11 kuhol "r "hli11·nfon11; i11sul11hlc, in 
, 11ht\r , 

liHIIH • .... I\ clix1,,,r~i111t ,rnd ~u~p,mdi,11: 111w,,1. i11 ph,11·m(11'.(,11tk,1 I 
11tvt>nrnt.iu11:;, 

Prn1,ylono Glycol Mo11osloarnlo 

(kt,1d(:t~«11\t•i1: ,1dd. monfW!"1,~r with I .!~,pt,,J,,uw1liul 

.1 ,2-P1·11p1.11u,tl1•1I 1,ion, ,111.,:/lrtll(> I l,;l;!:}.:)O,.:IJ; ,, mietur,) ,.,f the 1)1'<) . 

pyl,111(, t(lycol 1110110 .. ,111•! ,·li1\11l<1 rri ,11' x1.m1ric ond pnl111i1.i,, add:,. It 
1)()111.(linti 11 0(. luKH Uum !JO% of 1llol1111M1•rx M xn1.ura1.t!d f'n\l.y ni:1<111, 
r.hi«fly p 1'01WIM111 1:lyc:ol 11\01lo~1.cm1·111.<, 11:'.111 I 1'.1lh) 1111<1 propyl.,11,, 
11lyt'.<~I mmuipnhui tuu, (C111M:'"O"l. 

l'ro1111r11l.ion ..... H~• 1•,111r.1.i1111 1>r,111ylmm 1;ly(·ol wilh HI 1.mt·oyl d1 lo­
l'i1fo in r, H11it.11hl<! duhyclrndclnrinal.i1111 ••ll\'i1·,111m(,11t. 

l>11H111·i11ll1111-.... Whi< (:, w1,~•1ikt• 1.<,li<I or whit1>, wnx, lil11• 111:,11111 11r 
llnkt•K; 11li1cl11., 111ern1>nhlc, frtU,)' odor 111111 t,111h•: 1:m11;1:nl% 1101 lowc:r 1111111 
•If,•' ; 1idd v1.1ll1(, 1101 111111·1, 1.lm11 :!; unponiikutiva "llln,• I t,r, hl Ji\!.: hy1lr1.1xyl 
vn)u(• 1:)0 l.1\ J?O: jc,din•~ \'Ith" ~ 11uf mrn•1., 1h1m :t 

8ol11hilll.y . J)iHHlllv1;n i11 011,:1111k :;olv1111I• mtd, ,,. ,1l,:11h1\I, mithlr<1I ur 
l'i~1\1I 11ik1, h(:IIY,Qll,:, ,,th,,r 111· c1(•.1,lc,11i,; inKulubt,, in w11ii•r hm 11111y lw 
rliKl>r!rkc,d in h,H wulvr with llw uid 11(' 11 111111111 ,1111011111 of 1111c111 or 1i1l1<"' 
t1hi1~·,t ,i(~ !)Ul'fm'n,ndiv,: Hf,(t'UI.. 

UfftUl·· · ... A ~111'(,11:1.,1111.. ll i~ 11111•\.iculnrl)• 111ml'u l ,,~ u dis1wr11i1111 
1\/(r.tll. for p<1rf\1mi, oilo or 1)il-Mnluhlc, 11il111 11 irn, in w111t1r, 1111tl in m:,, 
111c,tic 111·u1111n1l,i011ij. 

Slllcon Dlo>Clde, Colloldal••"'pa(,Je 1326. 

Sodium La,u-yl Sulfoto 

S11lf11ri1'. m:id m,m,ulocl~,:~·l ,1Hlr;r 1w.11l h111111111!.; li'ium; Doprmvl C 
(/)111x111/.); <'.11rdil1nl WA (l>n,ct,11· ,\,\ {h,111/1/,:J 

$odium mm1ork,<lu1:_yl n,1lftl1.<, [1 51-?.l •:l); 11 mM.m(, ol' ~odi11m 
1111<,vl m1lf1111:s tonRi11t.lnl( 1:hi<10,v of1111dh11n lmny) 11\Mnlu. 'J'h(, c(>lll· 
hi11<>II ccmtc111t. of 11odilm1 (:hlr1rid1.• mlrl Hmlium N11lful.11 i» 11,;L 11111r1: 
l.lu111ll%. 

l'1·e1uu·11ii1>n .. , .. 'l'h111'1\U,y nr.irlij 11fC(ICl)llHl,,>il, c,111HiMt11111 chiciflyof 
lnuric 11dd, 1\1'1) 1:nh1l_v~iwlly hydro11111111t1•(I 1.o fortll tlw wri·o~pond, 
in1111l~ohol~. 'l'hc: l11Uor 11r<• l-h1111 OHU,rll'fod with m1l!\irie 11d d <•111-
roi,,d) 11 11,I tho 1·c~11ltin(! mix(-11r11 11f 11lkyl hiH1111\1l~~ (nlk.1•l~t11f111·i•: 
ucich,) i~ ,,011v111·tA1d i11tu n mixtun'. of Kmlim11 ,11111.,., 1/y rc11,'.lilll: wi1-l1 
11H1o!i \11\dCJI' r.onlrollc>il ci11111fitio11(1 tlf pH. 
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1300 CMAPl'lm 00 

l)uNt•rh1tlu.11••·•:'.lt11111l, whlw or lhcht. yr.ll11w ,~ryHh1l11 h11vi111t 11 ~li~hl , 
d111r,wh~rikli(0 ,utor. 

8olul1llltY•··· I Kin JU ml. w uhH\ l,1nui111t 1111 (>p11l1•~<:lllll. 1111h11lu11. 
l11r.<111111ulli>llil.io••····H•:11d11 wleh ,,111i1mfr .v11r/m•1:,m•(itw ''II"'''" 1,it.h 

hh\~ of l\(~uv•ty. tivc,n )n l!iilU:onl r11Uoth~ lfH) 1dW to {~U\rnt• ,>n•ci1>it0Uuu, 
lJnlik,1• ~•m1111, It in ,:,1mp11l.i11l11 wi1.h dil,1(1., 11,:Mn, 111ul 1!t1ld11m Alli m111:111•• 
HHlm ll)lm, 

llN11H-···•t\n emul•i(vint:, ,1«,u:1·1cont.1111d w1:u.in1: 11111.111l i11 ointment,-, 
IAl•i~h powdot,1 nnd Mht,r 1►ht1rt11A1:011t.ic11I prnp11rul.i1.►1lK, 111111 in UH, 
nwl1\l , p111,l,r m1d 11i11u11mt. i11d11Hl.rili11, 8 1.:t C l1111>1.,r,i I fl ,111d /j'/, 

Sorbltan Eelorn 

S11rhit1111 ttaf,<11·~ (r,w1wlow·M.1! IJ:J311,,1H,il; mm1110/cml1: 11a:l~-4:l• 
ill; 111011111111/mitnte li(i206,67-0I; rtwm,Nlm,mu, I l3:l~-41 -6J; ti•iri• 
lr.o/.11 1~11206-58·0); ll'iN!v(//'(llt• l?-tl(lf,~- li),!i]). 

l'rcip1m1tlo11••···$<,rbil~•l h• d¢hy,:lro~d lo form n l1«xit1111 whir.h ie 
Lho11 ll~lurifltd wit.h 1J,~ <hl~ltad fnt.ty 11<\Jd. $(10 Pol_yH11rb11l.!!A, pn110 
J.:JH, whfoh 11r(1 p1)ly1,1.hyhJ11(1 r,Jy,:111 1JlhorH of nnrbilnn fnt.t,y 11ci<I 
<'AL<trff. 

Dt,#erh1Uon••··• Mm111/1111m/,•: Amlu1t, oily ll1111id; mny lil'l~""" h111.y ur 
l'orm 11 ,)f(,r.i}1it.11t.c,; vinrnxil.y nh<mf.4,.li1l 1:1►(•; 1-11 .H 110 ll.11;1,<'ill no '/,0 mux; 
enponifi(•11 tfo1i 111, {Ml u, 1'10: hydroxyl 1111 a:m lo :IMI. A11,m111/,•c11.1•; 
Amh~r liquid; ,,;,..-.,it.y "t,oul HlOO q,11; IU,li 1111 ,1.:l; 11..-id .,,, 3,0 nu1x; 
n1rp1111ifi1•1>1io11110 Hf1 lo I()(); hyl1ruK:,,I IHt Hl:I (o ?.IC\, M111wp11lmitr11,;: 
' I'm,, «r11r,nl11r w,tN>" Holill; HI.II 1111 II.'/; n.:id 110 4 lo 'T.f,: H111>111\ilk111i1111 no 
140 lo l!1(); 1,y<lrt>X)'I n,; ?.'Iii to aor,. Mr1111>$l<•1u·11fo: Cre,11111 ht 111n h~ncls; 
BI ,ll 110 4.'/; meld 1111 r, to ICl; •••111111ifi,:ntio11110 l •l'I 1.v lri'I; hyclr11~yl 1111 2:1!1 
10 :!f«I. Trie,/1•r1111: A111l111r, oll:,, li,iulel; vi11t,11,i1y uh•nll ?.00 ~pn; l'I l,H no 
I.II: 1,,~ld nu lli m11~: KA1>011iri1>1.1lillll ,,., I'/() 11, l!lU: hy1lrnxyl 1111 M> c,1 '/11, 
'l't'i~l1•111'<1I~: '1'1111, WA~Y h~otlH; Ml ,ll no 'l..J; r•dd 110 I 2 1<1 H,: ,11111.-,11ifi,,n, 
lion 110 l'/t; 10 HUI; h)•elrnxyl 110 11r, to l\CI, 

Soh1hlllty•,.,.•Mo110/tmf(el"; $(1\11111<> 111 111<1tht1nl)I ,>f nkohnl: ,li11tmrs• 
ihl1, In di11tilfo<I wnw· 1111<1 hnrcl wute,· OIOO 1111ml; i11;111h1bl~ in hem1 w11ter 
(?,(l,OO<I IIJlill), Mo11,1,:,/~11t1•: Solubfo 11111111~1. 111i1wr1el or v~J(olnbl<' 1)1111; 
1<1i~hlly s11l11hl 1> in .,1(1,,r; di~ll<ll'l11hl,, in w11tor; i111ml11bl(, 111 1,,:01.1>111,. Mv11 • 
111>11lmilc,/1t: [)i•1>orwll>lt• (r,c1•) in di~1.ille,tl w11111r or hurd 1v11t.oe· (200 
ppm); k11luhl(I in ,,1.h:,,I ,u:~l11Jt1; i11~•1h1hle In wl,I <1io1illNI wnl"r vr hurd 
wnl~r (?,{),()1)0 1>1>m). Mm111~(1?11r111<': !:>vluhh, (11hov11 m~l1.i1111 point.) In 
vo~l•lulth, ult~ , ,r mltwrul oil; i11Hnl11hlL• i,i w11tur, 11li:11h,1l 1.111,I pmpylt11w 
nly1,11I. 'l'ri'ol,u,t<•: S1,h11ll<: In miuornl nil, v1•Jtul11blu oll•, nl c,ih,,I ,1r 
,,u~(hfllUJI: humluhil' in wut(\t. 1/'l'tt.·tt!UIV(((•: Hn111hh, 111 h1cn,rnprl 11t,ir), 

h11I: il,,µ,lublc, iii w11t,!i-. 

ll11<•H•··,Nonionic R"1'fnt.'/.c111/ .. r tlrl\ld 1111 ,1mr1/.~ifyi111/ 1111e11/.~ i11 i.h(l 

111•i,1111r11lion of W(1(er •i11-oil omul~ion~. 

St<rnrlc .Acid- page 1312. 

Stearyl Alcohol 

l•(k\,u\11r.1111ol ll li! ,(l;!.:.11 C1~l·l:1i) (?,'/0,C,O); <amh,111~ 11(>11(,>< Ll11111 !lU'JI, 
ol' ~10111·yl nl1:oh1•I, 1110 r1111rni111for ,1.,11~ir1tin11 r.hiefly of tMYl 11k(1he1I 

1c,.1~,,,o 0 ~42.441. 

l 1rormr1\thm·•-'l'hrou~h tho 1·ocllwh11111ctfon oflit.hium 11h1111h11m1 
l1ydri<le) 011 uthyl O((IRrt!\(1. 

l>~ff~~l111l1111 ... ,.WJiito. 11111:t,uo11t1 llok~H or 1cr111111loP h1ivh1u ,1 roinl, 
d111rud11r!nt.ic 1><lllf n111l 111)1(11\d ({lk\h; 111(Jllri Mi '" Ii()". 

l:loh1bllli:t1•···••l11,1,1luhle In Wlllol'; •nh1lM in 11\cohol. chloroform, <)1hnr 
11r VOf(lll nhl11 ,,ii~. 

uijj}Q••· ···" uurfll('.Ct •ll~livo lltJOllt 11110d I\) ,1(1/ii/ii,1 rwllllRitlllR und 
h1crot111<1 tlwir nhility t~, rotnin l111·11u <1111111~ll.lcnofw11t.11r. SouNydr'I)• 
1,hilid)i111,1w11 (pago I :fl 2). Jl)•tlrnf)l1ilic f'1!fm/11t(111r (1111KII I :ill), 
ond Ch,,11ui1\1 HI 1111d f.17. 

8teroull11 Oum•··-POOG 700. 

Traoaonnlh 
(:,,11, 1t•nmncmnl,; Mn,c c;un,: {:w1t'11 Thorn 

. 'l'he clrlod H111111.ny_vx11d11 ~i,)I) from A~/.rugt</11~ ll""1111ifre1• l,nhill,11' • 
d ,e~(!, ()t 01.111,t 1\11,nhc Hll?.<'.I~~ of A~li'(I/IIIIIIN (!•'nm. l'.11,-11ml111W1<,!), 

( ,oll•tlt11011IN·····;~O hJ 101,. ,h11~~0,iu 1111d ;10 111 •11)% ,,,,luhh1 i:11m 
(1.ron111:11/ll/1111). ) he b1lHHm·111 ,1wc,HH i11 l•h<• 1m,11(!t1cc of wot()1' to 
forn1. 11 l{OI OIICl l.rn,i111:11nt.h in f.ot11111 ,1 "ol loidnl 1101111.imt B,l~l!<)rin, 
()l)lll\l•t.11111 of ,:omJ)IOJ\ llHll:hoxrlllled 11<:id,1, tl?H<tmhlt!ll l)<ldin. 'l're, , 
110f.AIJ1,hh1 yrnldH gh1cu1•1n11,, 0,11111111d nrc1binu•11 wh~n hy<lrol;vii11l. 

D'.>11tlrl11tlt(H····· l•'l111:h<t\(\CL llmu,lldh•d. f1rn1muilly ,attl'tlll frAfllllClll• ,ir 

~ln11Mhl.11r 1111,tr•.ll:,, l,w1•tr.d lmmlr ple,:(111 O.f, ,., :U, mm 111 t hit.kur:••: whih• 
1o w~tnk~yoUow m colo~; tr,11H1luc:unt; h,_,,o~· h, tt~)I.C,OJ't!: mlotJu,,,4~ h\tilpid, 
m11nh1,i11w11K l11Hfll, \\ hem 1iow1lored, 11, i, whih} 1,1 wllowiuh whltt\, 
• h~t.1·,whu:,,i,l l1l(o 11'1.1l«r.1.rnr111r.11nt.h ,,l)lr(ti'hK" 1:torl11in 11roporci,111 ,,r 1l111i 

1111111<1, 111,·1•1!• vi•ry 111\ll:!1, ttlld fu)'lm\ n, ij1)1'(. udh1111iw p,,.1,,, t.111. ,1(,(,i:, 11,>t 
1lihH1llv11. It '!U1t11t.,,d 1~1!11 11\l l•~i:11••1111 w,1hn, lhiH 11111111, form~ 11 uolfonn 
mlwt.11.rn; hnt rn 1.t .. , ,,m11·11,1 .ot I o.r :I. <lny,, 1h11 ttt1•n(m· pnr1 "''f'ill'IIIOK, mid i)I 
dc1x11S11.,,,1, .1i11w1~1~ n 11'.1H1,11~ tl1a.,1lv~d m th(, ,;11p11rnn1,mL nuict. TJw 
fi11u11C. """"'''"'' '- nl►(n11l1!d lrom u?'' Wlh)li, ,K \1111 llr /(11/,,• form. :;;,,v111·,1I 
1!11y• 11houlcl ho 1,llull'{1d lor oht,-(111111111 u111r.n•m 1111wilnic1i 11f 11,., • ►• tixl• 
m11m 1101 ntr1m111h. A ccm1111m1 nch,lt,ir,mt. i• 1(111',cl'tl (! 11111 ,,ml 11,,. 
1.181'/NI" hu•.11111,1•ud111:1:tl tm,f,o t,; rlN~('.( ils 1"'';~1111<~1,. ' ' · 

8ul11bllll~' ··'•l11011h1hltr ill nlwh,11, 

lJK111S•··••II ~11N/)1!11di11J1111/"111 ,n lot.ion•, mix1.111·e,i 1111,I 1•x1<1t11JH•<n-
11111111~ l)l'(lj)\ll'll(.innH 1111cl t>l'l'HCl0ipt i011K, It'" IIKNI wit h tlll\11h1i(\'in1: 
11111ml" l11r,wly to 1,11:1'"''"" <'.•ill1•1~1m1cy 1111d rctord <:1·.,~ml111<, r, j,. 
1,omc~imo unml m, 11 1/c.,11111/1:1111/ 111 Morn thro11t., ,md tlm jl,11:,t,lik" 
11rnch1d. r11rn11:d wlu,11 1.11,11i11m i~ ,1ll11wt1d 1,111wcll i11 wnh,r 111.,r,•1,~ 11~ 11 
bMi~ f1.w oh,1rmocou1.i1:nl j1!llioH, 0111 /o.'tJlwdri,w Slli/u1,, .J,,1/y, 11. 
nlHo IH 1111<,el in v11rim111 1:onl'11f.1.ioncry p1·mh11:tk . In \h11 fot1n ,,r u 
1tlyc1,rit1,, ll h~fi hr.<m UijNI nH 11 ,.,ill 1.•xd1>i1,11t, 

, '1'rn"l1(,u11th M1wil111i,1 ••••.f'Nt/>llmti;,,1: Mix 1:h'~1Jri11 t l ~,:) wieh p111'i• 
(uni wnt\11' ('/f, ml,) i,111 lurticl v1,-11(1I. h,;n(. the, mi~c.un, lo hoil i1111. ,li~r:nn • 
111111a II« n1>11lic:111lon ut' llltnl, ur.l\'.I I.J'J11l>•l:1111th (Ci,:> ,11111 h(1111.,,1t: ru:i/1 (0.?. 
I() 111111111,11:Nt,t•, 1hr. miKC11rn ch11·l11r. :14 hr, 111irfin11111;1'r\1;lnn11lly. ·1•1,~., 
,,,M 11111hli;h 1111rilitld w11cm· h i 11ml11; lh,, ml~hm• wc•itch 10011, ~cir 11,·1 h·,,ly 
1111\.il or 1111iform c1111nl•h111,:Y, 1111<111lroi11 r,,,.dhly throu~h mu,,Hn. /!,,•~: 
A fllU~pc,ndlnsc m;<mt for inn••luhlc: .. ~il)nh, ,h~1·;t\ ii~ inturnnJ n,ixtur,m, I( i~ 
(111'() ,, f)l'b l ('("/ ;,1,.• OJ~•~nc. 

l(,,lir.,I Ui~lt•<>l 

f', hi11h•mvloc1il11r•wd11ht. poly111rnd1aritl1· r,1m1 p,•ml11,,i1d hy 11 
pm1•-ct1IL11r11 forme111!J1Uun of 11 corhohyd1·111 ,, wic.h Xn11tlwn1011t1~ 
,:omp,•~tri~, 1.h1111 p11ril'ic,cl hy roc:m·11Q' with im,11(of1~I ,1k1•h11I, dric1I 
1111d 111illocl; c:ont11i1111 l).1(101;11~11 111111 1>-1111111110111l l)M c.h1! 1lomi11,111t 
lwx,Ku, 1111ll~. 111111111 wit,h 1 ► · 1;J11cur1111 ic lll!icl, 111111 in 1m,pr11·td ,,~ ~11111· 
um, polnMKinm or m1lcii11m 11111!,; yitll,h, ,l ,?, 1,1 ft% of 1:11rho11 dioxld1,. 

J>.-ol)ll\'11tloi. •··•Sr,1J 11hov111\iltl US Pull; :1,4:1:l,'/Oll 1111d a,:111•1,011;, 

Uc,1,irl))ll11u•••·Whih i llr ,,rNllll··COlorNI, 1111•h>l1•1111 ))IIIV<I~, wiU1 (1 !tlird11. 
OJ'(tnni,~ od,,ri ,,nw,,tJr 11ud )\uhHl,)H" 1\lrlhlc, nc 2H" ,,a· l,!~tt; dtH~K not oxhlhU 
1wl:,.•n1<,rphi1,m; 1u1uco,h~ nuhtt ioJ)n m'(' u,!utr,11 lo litrn\lK. 

~,1luhlllty• .... I 1: i11 ul,11111. :, ml. ,,f nle'<lhol; Mol11ltl11111 h11t ur ,,,,hi wnw,. 

Ut111N•····A h:vdrnt>hilic mlloicl t,1 1hi1:k1m, ,111111>mul, 1111111l~ify 11ntl 
11111bill~1! "'nl.or• h,u1cd ~ye11mn,. ' 

()l.hr.r l•:mulNl!'yluU 1111<1 8 11H1111111fin1C t\l(,:11t.11 
C J1undru11 IJr i~h Mm,~: Ci1rM~111!111111l •·· 'l'ho 1lri11d 111111 .IJl\,r111h,,d t>lmll 

111' (.'})e,1t<lr1<s f"i·•/m,v (J.h111M St111:~h1r11. 1, (t,'1101 IN,i111·1 i1w1·,·111•), I /~1•,: 
l'rindp11ll,v, ."~ 110 u111ul11if>·i1111 n111•1H 1,,,. li•111id pr.11·0111111111 111111 l'or n11I 
I Iver 011. IC, 1t1 ,,l,11, 11 111·,11~,:t1ve. 

Moh••··-'I'hu p11rli11lly 11111·mh11111,d ;1rnin of ,,,1~ vi 1n111'l' ,•111·i<11ir.~ u( 
Jlortlc1Hm 0111,:m·•· l1innt; n•·J,m <ir1tmrn•~'h') outl ('.oulniu,, mn,•lol\'t,ic l,d-• 
\/.yintrn, Yullnwh•h e,r un,bt:l'·•c..•olnrml 1ctulrm. hn\·int: 11 d1m·Hd~idwik 1Hl,,.1· 

nntl n »wt~1,1. trat11t,. 'l1h,, evuJ)urnJr,,I ~Htll\l•Hb~ (~~l.t'nd ('.1)ih1tiluuo1 mull 
1,x1.rn,:1. 

Mnll 1,:~, rnot•,.··'l'lw pr1)th,1r1. ohloin~<I h:, e:xt1'11d.iil111111111, th~ p,1rt.it1I• 
ly ,11ul ,irllCll'lolly l\(ll'i\liH(ll,NI f(rllill 11r 11111! or 11\01~• vnriC1li1>~ of ll,w,lt-11111 
1:1,IJl,it••; tJim~(t ( l1'J\01 liNm,fo,fth!}. l ltJl'H: /\11 infr,,c1ucn1tly " "''"' ,~nni111' · 
l'yh11111111•nl. . 
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l'I IAl~MA(,l.;lffrCAI. NECf:SSIY!liS 1900 

Ointment Bases 
O i11t.111e1111J1 ,11·ti /.lt!ll1Ulolfrl prrpn1·11Li 011H f'ur c11t.ur11 11 I ,ippli , 

<=nl,ion l.o tlw ll<)cly. 'J'lw,v llhould bt! of:urd1 t">lll Jlnx ir.hrn i.haL 
l,li(iy 1<1.11'(.(,11, 1ml. not lltl<;c~~urily mtiH., wh(!n npp]i c,rl \,o 1.h,, 
s kin . 'l'h1!rnpm1lfo11lly, oil\1.111.:,n1.~ f'um:l.icJn n11 IJJ'o l.1:div<i:1 
011 11 omollimrw for t,hQ xld11, h11l ,iro 11t1~d primurlly 11:1 vchi ­
d c11 or h11:icis for U1c: t.opi1·11I npplic,1li1111 of' 11\IJ<l idnol ::uh• 
l!l.:111e:ol\. Oi11(,11uJ11t.11 1.11110 muy h (i appli11d t.11 1.Jw cyci or t:yu • 
lidt1. 

ldc,:rlly, 1111 ni11l.11Hm1. h1t11(, Hhl/~lld bo 1;01np11t,ihl.11 wit.h l,hc 
1ik i11 , fif.nhle, 1,uri111,11c11i, llmool.h um.I pli11l,lc, 11()nirrit,nit1ft, 
11111111N111if.l~i11g, iH(l1't 1111d rc11<1ily 11hlt- l o rtlft:111w il11 i1worJ)(l• 
rul.<id 111c:dic,11,in11. Si11c<1 them i:, no 11111,.rh! o i11t.11rn111. b1111<! 

which pci:.~uH,:t~ r,ll l,h<:~c: chm·acLcl'bLit:~. mnt i,111,id 1'\ltll1t1'd1 
in !.hi r. lfold h11i. 1·0111 111,c,d in l.lw d<!VC:lopmcmt of' nu1111•rn1 1H 
11uw h11>1011. J ndncd, oint,l\l1lll l. hM<lll h(W<• bu<:onw ~1.1 1rnmc,1•,. 
111.m ml I.O l'(lljl,>ir(~ IJl}.iRisifient.ion. Alt.l1ou1-ih ni11 tn11in1. bMll~ 

moy ),c, 1:mupocl in :;1:11<'1'11! wn:v~. ii. i"- l(mlcu'ally 111(rMtl I.hut 
t. lwy c:1111 hi! ,:l111111ilfod l)(ls\ n(:(:<Jrd i111i t.n c:olllpoai l ion. 
1-lc:nc.e, l.lrn followit1H fou1· dn~~n11111·,t 1·c?c:og11i~.nd lwrc? i11: olc,-
111: h\ous , u1m1h;ifi11hlo, 111n11 lsio11 111111111., 1111d Wfltc:,• .. sol 11 hl1.' , 

· F'or t:rn11p lc~t!IIO>!i,, s 11b~l1HH'.n11 lll'U in1:hulotl I.hat, all.h ou1d1 
not ,mud 11 101111 "" <1i11Lmo11t h11:-1is1 <~inLribu101Jomu pha1·ma 
,~1)\ll.ic:111 prnp<!rl.y IA> one or moni of 1hc v:1rio11~ hn~t•/1, 

Olt:6'glnous Ointment B11st1s and Components 

''l'ho ,,IM1~ino1w oint.nHml. h1Hm11 il1dudo rixed oihi of v1~1:<1•• 
l~thlo 111·i1(in, f'nl~ ohl~1iuc-:d frmn 11nini11lx 1111<1 81!11\limlid hy• 
drocnrl,111111 obt.nhwd from IH'Lrol1m 1n. T he, v1~(C!l41hlc: Pil:, 
aru \lij(1d chiBt1.v in oint.nwnlh Lo low~r U1c• 11wlf.in1< poi 111, or lo 
sol't.un l>H>l(nl, ' 1')1111;0 o il:1 <.111 11 lw lmud 1\H II hmw in tlwrn~dv,.,:~ 
whM i.1 high l)(H'crmtr1nc! of powdo,• ii; lt11:M1·ior111.1~d . 

'l'lw 11qt<:toble nib irncl thr. 1111imnl r,1t11 h,w1, l.\v<1 m11rk1~cl 
<l iR111lv11nt11i:ox 1111 ui11tmc:11t h11.sti~: th11ir wnt,cr ,,11;.~orhiii(! Cfl • 

p,u:ity i~ low ml<I tht\Y hnw 11 1-tmrlcmr.y to b11,:c,mr. rnn('icl. 
I n:mfor w, ' 't!l{(1tc1h lo oilr1111·1, c:t111 i:c1·,wtl, WH: :11:cmHI di~adv;(l1• 
t.11110 cno bo ,wmw,nw hy hyd1·011011nt.ion, !l pl'Pl!Ottll which 
mnvnrt.11 ,u,rny fixc,d oil~ inl.o whi to, 111mli8oli<l fhl.~ 111· i111.o 
hnrd, nlmnx~ ht'iLUn, w11xe11. 

Thu hydroc:nrbon hHt1<Ji; tiomprisc 11 f?l'O\lf' c,I' 1111h,;t1111<:l':1 
wll.l1 u widt! r11111t,ll M l\\(1lti11 1~ point·~ NO 1.1ml. 1111y d1111fr1Jd 
cmH;iijltHH:y 1111<1 mc:ll.11111 point. m11.v be: l)l'l'.p111•cd wit,h r<'r1r(I .. 
11<1nt11I iv11N n l' (.hi~ ~mup. ·1·1wy ,u-11 i1l11 hln, liland, 1:ho111k11lly 
inert. und IVill mix wi l,h virt111jllv onv c h(l111i(:1}f :;11hi.tnnc,1. 
Olcn11inow1 h11111m :u·e: t)X(:( i ))(H) \, C)l;ltlllionti;. 

White Olntmonl 

Oiu:.,11,,111 I J~I' XI; S l11111lc Oi111.1111•111 

Whitn WII): , , • •• •• , •• , , • , , , , •.. . , . • , , , , , • • , , . , .•. , IJO If 
Whh \11'~irol11 111111 ,,,,, . . . .. .. .... . . . .. ....... , . .. Q50g 

' l'o n,11ko , , • , . , ... , , • , , • , , , . , , . , . . , , , , , , .• , .. . , .. l 000 i_: 

M:ilt. thu whtl11 w11x In 11 ,1Hit<11Jh, ,.(i11h ull 11 11•11\1!1· h11Jh, 111lol l,h., whih\ 
~•<•tr11IM11111, w11r111 •111iil li,111,1fi,,1l, 1h~1\ di:•r1111(,i1lt1f: ih(, l1t,(11,in11. 11111l 11(ir 
1J11• ouixlor., unt il ii h1~:i1111 lo L~IIIN••lol. It ii, 1i11nl\ f,iij jl,l1• tn V(lry 111<1 
ll•~l))(ll'li.)11,1(wnx 1,1 oh1 11i11 ii 11ui(11l1I\· ~'(111••~11·111:y 11( Iii,• oinlll\\111~ 1111, IM 
diffi,n,,,1 i:limiil k ,1,m11ili111111. 

YDIIOW Olnlrnont 

Yullow W,,x .... •. .... ... . ... . , • . .• . , .. . .. . . • . •. . . t1(1g 
1'11t1·ol111mn •. ,, .. , . • , . ... . . .. .•.. . . • , , . . . . , . . , , , • !J.~11 JC 

'l',1111111:c , •• , , , .••.. , , , • • , , , , . , •• , .... , , , • •• .• ... I 000 r: 
M<,11, J,h◊ y1;ll1,w w11x in 11 »11l111hlo lllah 1111 11 "\tmm lmt.h, nd<I th1, 

111·1roh,111111, wnrm 11111.II H'lur,fi~d, 1.hu•l ,li,,·,111lil1111) 1h11 lw1nin11, and 111 i1· 
1hr 111l•111r~ Oll(il ii IH•Jtin ~ lo ""•1:1,r.l. II Ii, t•·•111ii,,ibl11 l o vur),' lho• 
ll'Vlll•rl hlll 111' w,1x to) ,,l)tnin n ~uit11hlt1 ,·11n.-in111111·i· or ~h. ui11lmu,1l \llld N 
cllfh,-,.,;nt d imn(.ic: c,11111li1.f,·m,,. 

lJij(l~ •J\11 C!lllt11'.i<1nl. M1cl voh idn for olh1:1· ,1i 11l m(111t,,. lloth whilu 
urn I yt1ll11w ui1111no11~ nro knm,•n 1111 " 11,111p1t, •~Ill lll¢l1l." Whit<, o illl· 
11Hlll l 11hnnld IK, ll~l•d lo pt111»11·11 whii,,, ni11 t11im1l11 and )'(1fl11w oint­
mcn\ 11 ~hould hco 11~1id 10 IH'o1111rn c:ol11r11tl pinl nwnf.:• wlwn 11i mplc 
oi11l-u1t!ll l, i, llrflK1'<r1l1<1,I, 

Cotyl F.ston. W.ix 

/I 111ix1.11ru c:,11,.•i~l illK winrnrily of c::swr.• or ~tt~orolr.d fnfl.v nlrn 
h11h, (C.:1.1 Lu G1Ml 111111 1,n l.11rnlt•d fnl.t.,Y 11d1ii, (C 1 ◄ It\ C1x), I(. h,1,.1 ,1 
~npooifi.,111,i1n1 v11lwt ol' I(!!) f<, I :m nnd 1111 11d1I rnl1111 nf 1101. nw1•c, 1.111111 
l•. 

l>u1;c:<i1J \lo11 Whil,, 1<1 ul( whil.u. 1,v111(•Whal c rn11,lu1, •nl (1 11k,•• : ,·r\'~· 
u1lh 111• w~m~l11ru 11ml Jl('llrll' hhll<'r wlwn, 11hod; ,.,in1 ,ulor nn,I 11 1,1,,;~1. 
mild 1,u,h•: .. ,.,,,, l'r,,111 r111wi,IH 11: ,;pm;1(i,: ,cril\'i\\' 0.111.0 lo 1>J-U() Il l, t,(l''; 
i11rli110vn'. 1111 1101111m'f., t.h,m I: ,'1whu •t: l 1.1, 4?'' . • 

$11l11 hlll1y----•ln~ol11hl1• in "'"'"t; 11r11c:llrn1ll.v ;,,,.,.lt,h!., i,1 ,:oihl nh-,,111,I; 
m1lnhh• in h11ill111; 11loa1hu!, c,t.hllr, d1loro(11rm m· lh ,·d MI\I eolr11 ilu 11i16: 
:;fir.hfl.1• !111lo1hl1• iu 1"~11 nulv,,,11 hvXttllt'. 

I.I,,,,,,.·· -/I ''"i> 111,~c• 111011 t l'<lr :1p1,m101·.<,l,i ur.<,d Io 1<i ,·o 1.i1111i,11.1•11,:~· am'. 
1.<,~c.,u•<1 l,i,11.1l 11 l,ntN11~, 1111, (.'u/rl C:1•1•111111111,l J(,),,,_, W111111· Oi11/t1r, •11I. 

Olelc Aolcl 

Olr.lc 11!:icl (t ll-!•!Jll-ll 11t11ni11c•tl from 1111Jow ~1111 ,11hc!r fnl,. . n11<J 
""""i,1lk d 1iutly of (½Hl-1idmln<:<-1111i1· 1wi1I (:!l.\?..-1./l , Olt'it: 11t:i1I 11~1•.'. 
in prn1,111•111.i1111,, ru,· inl.on111l ,1<1,11in it.i.r(1t ion i~ <1,11·i1•1,1I r,·11111 l\dihl~ 
><Oll((.ch, 

h 11~011lly 1·1111tai11, ' 'lll'i11hlo ,11111111111~ of the 111,111•1' 1',111y 111,i,J~ 
pror,1;111-in 1.i1IJ1J\Y ~th:h IIH li1K1l11ui1• nnd ulonrir 11r,1l 11. 

Pro1>11r,1Liun-.. ,OhL111i11<cl II!; n hy-11rml 11ef. in tlw 111111ncrm:1u1·1: ur 
th•! MJlid 111.1,nri c· nnd fJ11'.mi1-k ncid:, llll\\d in Lho 11u1l\llf11ct.111·1• 111' 
1:11111ll1!H, H\Cnl'ltl,(:$ nntl (11,lwr prn1h11•l 11, 'l'hl< ,,.·,11lc ulc: ic nc-i1'. i,, 
lcn()wn 11~ "n:1t 11il," I he, Klc:nril!<111d 11ohni(.i,· m:i11t1 lmi u11 :11,pnr,H~cl Ii~• 
m1olir111, 

DoH111·h1l.i11 1l ··· •ColMlcH1, l\i 1n1 lt, yoll,1w, 11ily li,11.1id: lnrd -lilw mlur 11111( 
111111.,:,; •t,c,dlk 1mwil,y ll.llflil ,,, IJ,8!111: ., ,1wu1li 11\ 11 t1:1111i1ir1,i,.1r1, 1>0t,nhi1l'i! 
I 11°; '""'' ru:1,1 11,1'.i1l if'it•~ 111, ,1•: oil ~1.11111,11l11irfo 1m•Hm11·1• ii. 1!t:1111111111•~~:• 
whon h,v,1"'1 nlflll lu HNI'':"" (IXJ\l):o\ll't• , .. 11ir ii 1:nulv1,ll.1• 11111. ,rh,1 oxr1:1•11, 
du r.h 11, nlltl clrv,•lopi, ,, rn1ll'id nolor, 

Solubilhy l'1•11r.1.imllv i111111lo1h11• in w,11,,,: 111i11dl1l11 wi1 h 111l'11h11I, 
1:,lol11nifm m, 1!1,h11r, h1111'l.tHi1• •1r t'iK1,d ,uui v.1)0 1il1• oilH, 

l1!1\1lll"U)111\1Jllhitl~ -" n"tt(II II wilh 11/11111/,.•11 h i form HO>ll)h, /frrw,1· /twl · 
rtlN ,uirl m1li.','10H 1,11/tt. form in1toluhlu olc:rtlPN, /wl,',u, 1wl11limi,; ,1r1~ dtwc)I, 
ori~ccl h.1' (orm111i1111 of llu- ov1ll111• c,ilil it •111 ,,,mpu11111I o( th" ,,..;,t, II i~ 
\)X.itfi~A·d to vw•i1')\lft cl•~rl,1111 h•,u1 lay ,,,'tr/t 111'1•,1, f>h1t,.i11ll,n, /Jf'Jm<m1m1wl ,• 
1ol1l uH1u1• nw.1 m,,. 

UH!\/l····CluHMir.iCd nK 1111 c,11111l~ii•11 11dj111w1., which 1·<•1u:t11 with 11'. lc,, , 
li11 t,, fortn 11111111,1 l h11l f\tnclfon M; 1111111J:lif~•in1111nunl~; it. i• 11•1:d for 
\h~ purp•nn' In K\ICh prc,p11rnl ionK BK lu:111yl IJ1•111111.1/1> ,~11lc111 nn,1 
1.,•r~1,,1 S,Nlf). h "'~" is 11111)11 lo l>l'(IJIU I'(' oh:nl C MIi ~ or l)IIKII•, 

Olivo OIi 

f;"~·••f 011 

'l'h<: fi JC<11I 11il ohtoinod l'i-11m 1J1<, rll)\1 lh 1h ,,r Oh•11 r 11rt1/JC1t•11 I ,i11no'• 
I 1•'11111 Olm11:1:111:). 
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1310 CM/11'1'1:H (10 

Pro1111r11ilo11, .. .. Hy ,,rn,,hinK mrnmtly Gollodoil ripll ollv<•• In II mill 
without bn\,1kinr; I.hr. putnlll(!ll, llw1111H>d(:rntoty J)>'CH~inl{ th<l 1>1.1lpy 
01111110. 'J'hi~ J)f\'l<IUCCK th<• hi11h(t8I, tirmhl oil, know11 11~ vil'llill r)i./, 
"•11 hli1111,oil'' nr " firHl,mcproHHml nil." Th11 mu~n in 1110 lll'l?HH t.Jum iK 
mi~~<l with w111.\n' und u1c11h1 <•x11r1,K~(,d with grea(,(! r l)l'()fi~u fo, 1111 oil 
of ll<l('und <1n11li1 .• v r,,~11ltin11, Any ,,ii r11n111i,tin1; in tho J>l'C>k~ mlw it, 
finully (IMt,r(u!tml with cmhon d iH11lficln, or 1.h1• 1111111• i~ l,hMwn into 
1111·1:~- .;hi!.or11K, mbtti<I with wnu,r 1111d U1r. oil 11llowod (o 11011r1r11tc. 
' l'hiK iK HOlllCl.hll(I~ ,:nll(!<l "l'yrcnn oil," ''bngnHK<l oil" or"h11il1\ <1'1111 .. 
l'cr." Wlwn l,111,11:ht. in hulh or from tml11h1,J~d <:11nt11lncri;, coU,(m• 
1•\\(>d (>ii, cillz11 oil, g1•11pOk(:c,d oi l, :<Cr1n11w oil or 1lthor hl1111d oilH Mu llilt 
uncommonl:v f,1u11<l u11 ~,duh1,i•4111l.ij. I ,Hl'f{(\ <tl•nnt.it.i11~ of thiR oll 111·11 
hnportcd lrom ltAIY onll oUioi· r.01111U•i1•» h(11'd1>ring the, Ml\ditorrn• 
11(:tlll, nn<l if. iH 11rnd11<:ml l,o II limil,od oxu,111. in 1.1111 $011U11H·11 U:.,, 
chieny i11 C~llfoml(1. 

l).,~1:rl11t11111-- •-l'nh~ yellow or li1;h1. r.r1!1miPh yr.11,i,v, 111ly ll1111i◄I; Hli~hl., 
uhnrn<:ll'riHlfo 11dnr 1111d c,1,1tt1, with ,1 foiu cl,v nr.ri!I 11ft..rt11HI<•; •Jll'"llk 
1,1•11vlty OillO LO O.!Hli. 

8ol11hilit~•• .. ·•Sli11IH,Jy ,1r1t11lllc1 in okolwt; miHr.ihlP. wi1.h 1:~rh,111 dio11l­
fi11<!, d1lornt'orn1 or l\lhrr. 

lJses-----ln mnkinl( c1m1t-11~, oinl-mo11l;i, li11i1llm\lu, 111111 p ln•l-1•1~,. II. 
i• 11 blnnll oil, w11II-H11it.f?tl for 1m1o//i,;;11. p111·1111ijc11 1\lld fm food . If. 
(Ilk<> i• lt•<>d (IB ,m oll\◄)llfonl h1xotJv(\; 1;ufficiolll- n111nf. h~ 1tivo11 HO thnt 
m1m11;h 1mcujl1m ,liJ{l:nf,i<)tl t.c.111111'1,,,n Liu> Hl,ool. 

Ooijo ... ,.'l'hc U('.UI\I dOij¢ iK 30 ml,. 

PnrAllln 

P,wnffi11 Wnx, linnl l't11'11W11 

A 11utifiud mixt.Ltrc or 1101id hydro~11rh111111 ohlninocl fr11m P"'tt'"· 
1011111 . 

l>~Hctl'i111lo11 C11lorl1•~~ 1,1· whito, morn 11r l1:11• l r11n,,h11:<11lt m11,.,, with ,1 
t:r.WlOllitHI 1)tr11r.tm11: kli1,htly ~ri:11~:,- lo t,llf• t.<111<:h; ,,(11,ri,,,, rmd IMl;:lrAn; 
,:,m;i,,olK >17 1,, tJ()" . 

8ol11hlllty-, .. f•'rc111ly Kohthlc in d1lur11Cvt11, , dh~r. 1•,,l,1tilt1 oiln ,1,· tn•mf 
w11r111 fixl\(l l)fl,.,;,.,lir,htl)• ,ot111Jlu i11 dohydmt1:1l ,1lc\lll(II; in,nluhle in wntm· 
,11· ,,11:11)1111. 

Pot,olotum 

Ycll,,w Soft. 1'11rnffi11; 1\111111,r l'111,rnl11tum; YP.lluw Pnl-n•lnl,111•1: 
l'P.1,rnli,11111,)olty; IIA1·,1t'fh1 ,l<!lly 

/\ 11urifiod miKll trll ,,f ~(t1;1inolid hyd1·uc1ll'ho11~ obt"in<•d fr111ll [)~· 
trol~utt\. Jr.11111,v 1~<mti1in (I ~11 il.11hl<> 11l11hillr.(u'. 

Prill►i1~,,1i,m, ... 'J'ho "t•N1ld11um,,:• 11111.hr.y 111·0 (crnwd t.cclmlcolly, 
whid11,r~ nl,h1i1111d by Uw 1liKl,ilh1tinn of fJ1•!lro)1111111, lll'O ))lll'ifiP.Ci by 
molting, u~unlly tronth111 wit.h >11111\n•lc n<:!d nnd \.hon pel';;nlntln,i 
tlm>1111h t'(!(:(u1Uy b1n'1111d Imm, hl11,:k 01• rotlKm·pl.iv~ d11.v•: this rr.• 
move~ l,h~ <11\or 11ml modlflc11 t,ho color. Soltwliw Kr1lv<1111>1 or<• 111110 
11;_111wLimuK umployl!d t•> ,,x1.r,1d i11)J)l1ri llc1K. 

II, hl\t bc(ln fo111id 1,h11\. lh<1 11xuu11. ot' purlfic<,l,io11 rnquircd t.o 
prnd,,,,., r•,,uo/11111111 und l.i///l.l Mi11m·c1/ Oil or officinl qttnlit.y r<•· 
m (,.,~K n11fi<>xl<l11ntu f,hlll 11r(1 ni,~urully prt!Malll-, ml1I 1.lu, 1111rifinll 
1>1·od11ci subsoqulln~ty ho• 11 t o11ch111cy to oxidii.c mid d!?v<)IOI> ,m 
offo1111iv1) o,lor. ThiK iij prnv1mt1,d hy 1.h,, 111ltlitiu11 nf 11 111in11(.o 
<1111111WN tJf <•·•·locophorol, or othor 1mit11hle untioxid1111r., ,1~ (ij now 
pi,rrniH11ihl<1. 

DOH(U'it1i,i1m, -lhwt,,1111J~ 111tl~$ ,1r y1,lfowiRh 10 li11hf, 11mb111' 1:o)nl'; w,c. 
111m·11 th11n n uli11h1. f11101·011r.1111r:c, nJ'u,·r bc,l111t 11w1u,d; 1.rm1~pnrt1111. in thlu 
l11yol'II: fl't•<• ,,1· m,11rly fre,, f>·<.>m ,,.1(., 1111<1 timte; .,,.,cit'iti 1c>•nvlty O.Hrn to 
O.MsO nl (l(I• ; moll11 ho1.w11011:.n1 1111<160°. 

Solubllity .... l11~,il11hl1, in w,11.t1r; ulmo•t i1111olul>lo in <:ol([ (11• hot. ~kohol 
of hi ;1<1ltl dohytl rnf,lld 111t:,1h1ll: fr1);,I:,, Hl)l11hl11 h1 ho111,t11111, ,,11tl)(m lli11111fidc, 
dilomform <II' tun11111fi1i,1 ull; x1)1\11)lc in uthct, •s•1lv<111(. h1,~1111" ,,1• ill 11111•1-
flxod 111111 volnt,lh• oil11, f,hu 1l11Mrn<• nf'•olul,ilit,y in tllo~r: 1J()lv,mt.: v11ryi111t 
will, (.1\1) ClllllllOKitiorl of lh(! Jl~l.1·11!11t11m. 

ll1HIN••··--t\ bMc for vintmolllN. It. i11 ili11hly 11cduijiw om! tlwrnfor<' 
i1111md (lmolli~nt. hul H. nrny 11111. l'e\1111•1: ij(l,n;, dl'ltl!• ,·oudlly. 

Whllo Pt>lrolntul'n 

A p11rlfied llllx{.urQ ol' 110,l'tiHoli<I hy<lrocorhon,: 11h<.11i1111<1 rr,1111 )lo• 
t.r,llN\111, ,md wholly 111• n<•orl~ clocol<11·l·1.(1d. It mny C(>1\111in a Huit, 
11hl~ Kl1lbiliz1,r. 
. Pro1,or,1f.lon--· .. ·.h1 l-1111 ~1n1u nrnm•cr O>J 11111-n,1111,,1111, th~ 1H1,·il'i,:A­

tum t1·(1nlmcnt bollll[ 1:vn~11111t1<l •tnt.11 t.lu, prmlnr.t. i• lll'IU:(foullv n·cu 
fi-0111 yollow colut. · 

. l'>~•11ri11Unn----Whi,t•1 or fni~1tl:,, :,••lh,wi11h •• 11nc:t11i,l\t' nut~ll: (,t•r1,111pnrnnl. 
ui t.h1n li1>1 <•1•(1, (lvc,n 11h.(lr co()lmg t<> o•: w1:c:1fk 1mw,1.y om:; t,, O.IIHO 111. 
1;0• . mP.ltH :111 t.o <IO". 

i.oh1l,llhy-- -- Slmll11r tu thot. d~l1Mlh1,i\ 1111tl111• /'d1•u/i,t11111. 

llHllK---•Similnr t.o yollow 1mt-rolotum hut ofton is ptufm•rnd h,:, 
cnu110 of If.it frctdom froJn ~ol11r. It, in 11111plo~11l "" 11 pl'Ol.(lc\.ivu, ,1 
hn•u fM ,,int11w11t11 n11d ecrntcs 1111d t.o fonn Urn l>1111i11 fur bltrn 
d1·ot1~ill(lij, i-lc:o Pulro/11/wll (/11,m? (pnt(tl '/lit\}, 

6porm11cot1 

A W(IX,V ~•Jhnln11c11 oht.<1l1wd from t-ho hr.11d of I.Im Hpm·111 wh,1l1,, 
l'liy~uf.,;r 11111Cl'<>C<•1>h<,l11.~ l,inn6 (!>'um l1h,vH1.·1erid111!) . 

Cou11t!l.11<•11 t11---A 111ixt1m, of iwvernl connlilu1111l11 of' which ct:f.i11, 
or ,:o\.yl 1>11h11H{1t,1 fC11,li:,,COOC,r.Haal, ))l'Nlomin,11.1,11. Wht!n >'<: • 
c:ryHll\lliY.ml from nkohol, l,1!/i11 i,1 ,)h1.11i11"'.I, whll<i th¢ lll<1t.lrnr li1,111rn' 
1111 (1vnpornlfon ,fopt)l)i(ij 1\ll oil, C(itii1 ,•/m'n, which ,vhcm Ht>)>•>11ili11d 
yiolcl,11:,:1,i11 dui,! oci,I, 1111 ndd tnH(!lnhlillll, hilt. diul.h\(:I, from, 011,ic 
o(:id. 

P1•,111n1·11f.lo11- - l~y pompillll (.h,, olon~inoun 1lrnl<,rinl from t.1111 
h<•n<I M 1-IH• •1><•1·111 1Yh1d(1, ~1•1111r11Un11 lh\1 liquid por1.ion k1mwn llij 
1<pcrm oil 1\11(1 p11ri fyillH 1-114.1 ,·umnlning crud,, ,1,1li<I, whi<1.l1 i., lhi~ 
HllbijlllllCU, 

Dctl<l'IJ)ll()II ·--· Whil-t•, HOIIIIIWllnl t.1·nn,1h1t11))t., ,dir;ht.ly 11110: l,Jum; 

lllt1H•1•11; ¢ry~lnlll110 fr1Wl11rr. tll>d l'(•lll'ly htkfol'; foin( o<lor 111111 11 l1inml , 
mil<I fntto; frOII fnm\ r1111ddit.~•; ~1111dfi1: 11r11,•if .. v 11l11>ltl 0.!/.1: molls •1-f to 
~?,•. 

ijoh1lil1Hy-----h11"1luhl11 in w11ll'r, 1>r11<!1i<'1tll)• i11•olnhl1! in colt) akohui; 
sll11hU)• ~<•luhlu In 1:ol<I 11olw11t h1ixnnu; sol11hl11 in lmili1•1< 11li:11lml, ,!lh,,i·, 
chloroform or fiK<!<l nn,I ,·,1lnlilo ◄>ii• . 

tlH08· •,Ono of r,ho Holid fol.Ly oub,1t1111<1c:< fllrnwl'ly u11111luyod (o 
~ivll collKiKl.e11cy 11111I l«l\l-uro lo i:omt11• i111tl oint.mi!IIIK, 1111 i1> <.'1,/(/ 
C/'(1111>1 ,md /fo~I.! W<1ter Oh11111,mt. 111 f.111, il'llt•l'(,i,t Mwlwlc 1:(,nu<:t·• 
V11lfon, l ,hit, h11x hol,n 1·op l11c1\d h;v r(,/)•I e,;/.(11•• l<!/1.~ {nl~o known "" 
11yntlwlfr ~/"ermnr.tili), 

l>oao ...... f,'1>r c.rr.v.1·11<,I u~,1, l()J>/1.·<tll,1•, IIM 1·<•11uircd. 

Stnrch Glycurllo 

$1,11r<!h . . , ... . . . •.. ••.. • . ... •. . . ... . . . .. . • . , . • . . . . IIJO f( 

lh,•1~0111 i\11id . .. •.. . , . . • . . . . • . . • . • . . • • . . . • • . . . . . . • 21: 
1•,.,.il'iod W11h:1' •• .. . . . . , ..••••. •• ••. .. ••. • • • ••.• , • 200 ml , 
Gh••)11rh1 , •. • . . .•....... .. ..• • . .• ... . • . , . •• •. • , • , . 71111 ml, 

'l'o m,1ke 111)11111 . ••• •••• ••.•••. .• • .• • • • . • . ••• . . . . .• 1ilirn ic 
H11b tllll ,,lurcl. 111111 th,, lllln,.oi,, add wil.h f.ho pnriri11tl wnwr i11 11 

pori:olnin di~h 11111.il II ijlll<ml.h ,11 i•f111•u j,. pt•,111111:t!II, f.lum add l h111!1y1:cri11, 
nnd 111il( w~II. lfout lhu 111i~l11rn on n 11111111 hnlh 111 n lum111:1•11~1tr(, 
ht1l,wt•01l l /40 1111(1 I •14°, wit.h tonullml. hul, ~tmtfo ~l.irril•rc 1111til II l,rt1t1••lt1 · 
1\11111.,Jt•ll~•-lik~ 111011~ 1·<11<11lt11, 1111<1 lh1111111r,1 i11 (,h1·011,:h mu~lin. 

fl ~hould h~ fri!nhl:,o Jll'Ofllll'!1tl. 

tle011----All:hou1ch 111>1.1111 olou~i11m1H bn•o, U1i• •1111,1/li,•111 p1·11pM<1· 
lfon iK Ho111otimt1~ llij\!d /lij II t11h~tit-11t11 for 11 t'11IJ~ oinl.mr.nf.. II. 11hu1 
l111<, lll1M ut1od ll!I II pill en•ipfonl .. 

Do~o-- -/"()/' ,,.1•/.1ir1111I <11<1•, l11pi,x11/,v, na rc1111 irml. 

Whlto Wt1x 

l.ll111111l111tl Bo0Kw11x: Whitu Uuu~wMt: U11°111:h<ott Wnx 

'11h11 prnchrct. of hlcnchinr, and p11rifyi1111 y,illow w11x thnt ia ol•• 
tC1incd from Uw ho1wy,:11mh ol' tho h1\0 Ill pt~ m,•llif,,N, Li1111(, Wn111 
Api<l1l11)j . 

l>.t:01>11rutiou----'l'hc color of :,,nllm~ w,1x In di•chnl'l(Od h)I ('J<fJl>Ki,111 
it. wiU1 ,111 11>:k!lldcd 11u1·foco 1.o 1.h11 r.omhi11,1!1 inMuom:o of ulr, li,<hl 
1111d m<1i.1lmo. hi uno prn<•<•~11 o ~l,l'<'Cllll ofnwllod \Yllx iKdir111:1.~d 011 
,1 r<•volvin,i t1;vlh1d1,1· l11J11t. 1:01111lm1U~• wul, 11111111 whkh it. 1:cm1t1111l11 in 
t.hin luycr~ which 11r~ ~prr,11d mi lim•n 1,l,11.h,, »1.r1,td1cd on frn11w11111111 

FRESENIUS EXHIBIT 1013 
Page 244 of 408 



CXI/OHNI to 1,111, 11fr1111(1 lich1,, ,:or~ ll,:in1i t11lcc11 , u, wuc. 1111c) oc:c,1~iv11,1II~· 
f.11n11.hmn, In 11 !'(•w dny,, f.h(>}· 1lr(• J)11rf.i1.1ll,v hlw1c:hml: h,11. f.0 1'1!mov1, 
lhu colm· c:ompJ1,1.1•ly it in 11111,11:;:mry lo rnpc11l. t.lw whoh, prnccim, mw 
or more, timrn;. Whc•II :a1ffil'ion1.Jy hl.,,wlu,11. ii i:< 111dl(<d 011,t """' 
illl.o ~,1111 ll ,,ini11l1u' ,:ulc<:,:. 

l)n,;1:1·11,n,m ·Ydlowi,;h whi1•:. ll('llrl:-' 1,11,1,,Jt,,,11, hlllllt,Wh11 I (rm,,,,.,. 
c,:nt w,lid: foin1, dHU'fl1:1<,1•iuli(· odm'~ l'r•!1< h,uu r:uu:i,,H.,\'; m,,11,\ "~ h • H!;0

; 

lilU!t~•n,• 1:ru\:il~' ,,huu, ().!~fi. 
Soluhilll)• · •h u111l11lilc in wnrnr: •1mri111:l\' 11uh1hl1, in ,:,,Id ,,l<:uhol: lioil• 

in1; 11kohvl ;li1;m)IV, ~11 I h(, •'"i'1llit! Jll'i( ,mcf 1\ 
1

1A•d \1m ur Iii.\ m)••·foiu, whkh 
11n, 1:<1111:1.i111t•11(J;; 1:c111111)11l.11I~ o;11h1hlu in d1Jnmfon11 , 1•.lh,)1' m' fi~1•1l 1111<1 
V1)l11lilt• oil,,; Jllll'II)' 110l11hl11 in m id lrn1nC11t1 01· mlcl ,·111•b11n cllt111lfid1•: 
,:t1m11l1•t1•l,r ~ul11l1h: in ll11m11li,111i<l11 1,1 11lm111 :10". 

u~,)ij A Hl.iffoninc 111:1•111, ill mrn1y p1·cr>111·111.i,,m; ~•.1t:h u~ l't1rJ\lc1;, 
pn11!1e,, m11I oinl.nwnl><, 

Yollow WIIK 

ll,1011w11x: \'1dl11w ll111•11wn~ 

'l'h,, purilkd w11~ l'wm 1.h(: hmrny,;,11111\ of' tho h~1• , llpi~ 1111•//i(<'l'fl 
Li1111{, 0"11m ll1>i1/111'), 

PHAIIMI\CFlfflCAL NicCli:'lStTII::$ '1311 

ClmMtil.ttmH.ff .. . J\ mixtur.; 111' Chl'l:1, 1.«1lml1111c,,t1: (Jl m)'l'ii:i,1, i11 · 
noluhlc 111 hnlliun r1l,:ohol nu<I ,:m1Ki,1tir111 chiefly uf' myl'ii,y/ p11/mi• 
l(l/.t• l(:.,..ll,;1(C,.:l1:110?.)i und 111,1•1•ic:y/ 11/wl,o/ IC:111H1,10HI: (?,) t,>rill 
or,,.,,,,.,;.- fu.:id IC.;,,,J l1,,:0~I, furn101·ty 1,i1llf:<I 1wri11 wlw11 ohln in1 ... I <111Jy 
in"" it11p,11·1, 111.1111;, whid1 fo di:1~olv1:d h~• h,1ili1111, nh'ohol, h1.1t c1·y~111I · 
li~1lt; 11111. 011<•1)o!i1111111111 (!l) 1.·1,m /m'11, whi,,h l'<!lllHifi>, ,ii"•ol\'od i 11 I Im 
,<,))(J 1111;,,holiv lic1uid. Thu l11 1,1.111• i11 prnhahly n 111i id.111·1, ,1f'f'nU.y 11d1t,i. 

1•1·1,11111·111 Ion .. It hi n naU11·11l ~1•cf1•l.io11 ,1rl11,1;,1, II i~ nhf niuml 1111 
!Im l:il'J:o 0!!1110 hy J'iml 11lis1.1·~c1.i111i !.he lto1Ho)• 1'1'11111 I.he: 1,,,1111ht> l,y 
11h a1•in1: ,,ff Un: 11111111 of' t.1111 <·c•II~. d r11ini111i ,1111! 1.lu,11 pl11d111: 1.lw111 in 
,:,,1111•ifllt:<,1, ' l'ht\ hom!~' i~ rnpicll,v whirlml 11111, wo(◄:t ii, :uld,,,t nnti 
i.h,) wa~ iu "'"''""" th,-,1·,,,1,1i~hl,v ,,,1<1 •111iddy: ii (.h1:11 is uwllc•d and 
:<1.rni1ll'd nnd rnn i11t,! 111,,l,h, 111 1:,1,11 ,1111I 11111111:11, 

l)1~,11~r,1,lidn .v,~um,, 1o Hrt,.\'isl1 hrow1, tH,lid~ Ufff('(iHhll!, IWlt(!\'lill(! 
m.lnri f)d11(. chu rnc·wrh,t.i,; 101,h:t: wh<ttl ,~,>ht i1. i!, :u'>m(~whol hriu.h; 1111..! 
wh1,11 hr11l«•n ii f'l't:M,111,, 11 dt,H. 1:rnn11l11r, 1101WQ'111alli111• f'r:1<·tn1•i,; 1.,, 
(\llllf\!:1 pli11hlc• fnm1 th(• h1101 ,,,. lht: h,11111: 11pc1•irk 10'(1\'ily ,1ho1H 0,!)!1: 
mc,llk hl'IWN!II ll:l and fl/i•. 

~,,lohillt.r • ,u~1ol1.tbh.1 in wn,ur~l1pm·ingl~'1ml11hlc1 i11 t'tlld 11kuhol; eum• 
1•lc1oly ~•>l11hl1, in 1'hlomt'1ll'111, ,•1.li,, r m' f'ix,,d 1111d ">1111 if,, ,1il11; p111·1I)• 
1,oh,l1111 i 11 c:nl<.I h11 1w,u11◄• or ,·nrhm1 dit11111'i1li,; 1•m11pl,!ll!l.1· suluhl,, i11 1111,111• 
liquid~ ;11. :il111111 :111". 

llff{!I' ..... /\ sJ ijfo11l111i <lf((:111. In 1111111y phm,1u11·,,n1i~ttl pr1:pJ1n11.k,1111 
1111d i111:r1.idic,11( •lf' 111111•y pnlbh~:,. 

Absorbent Ointment Bnses 

Tlw tc,rm ,1h~o1·hc,n1. is u:sc:d lum: to tl,moHi Ill!! w11rn1•. 
11haorhinl! or <m111lKifyin11. 1)r,>p1irt.ic8 of t.he.:e hr➔S\l,; ,,,1d 1101, Co 
clt::11:l'ihi•. 1.hc:ir ncl,ion 011 I.ht! :ilcin. 'l'Jw:;ci ha:1eu, :,1111wti1111•1; 
(:t,ll<lrl ,,11111(.~iflab/(! 11i11/.nwnt. li,1,1,•,-, m·t• 1:<•11 1.1r111Jy anh yc.lr1111s 
:mh~1.an<:(lli whi!!h lrnw I.lie 1.11·<>11m·l.y of 11b:;1.1r hi111; (c:11rnl~ify .. 
ing) c1mHkk:rnhl11 qu11111,i1.ic,; of' wul.er n11<1111.ill n,t11inin1; their 
oi11t11w111 ... Jikc, c:0111,i11l.<111cy. Prnpnral.ion~ of thi~ t.yp11 du 111.11. 
1:,int<1in wa1.e1· ,w II c,1m1>01Hml. ,,f t,lwir hn:1k fornrnln, hut if 
wnt<,1' it< i11c:oq,or111.tid, wlwn 1111<1 a!l dti5irncl, a W /0 emu l:<i1111 
r1:~11 lb1. T im following offid11I prnd11,:1.~: ft1II inl.o ~hi~ 1:Mc:1ro• 
ry. 

A11hydro110 Lnnolln 

l,1111,1lin !.11111.,;,,11 t11in:11101. morn 1.hnn n.~r,%,,fwuler. 
C11,1~t.i1.1,m11 ....... c !011111 in~ 1.h<, 1:t,irol ,, (/1tlfo.,1,m,I !Ci1l 1,:/lll J 011d 

11xy1:li11/,ii<l('l'III, 1m w,,ll 111o 1.riLN'Jll!IW 1111d nliphnt,i,: ,1lcoh11I~. Al,,1111. 
'1% off.ht• 11l◄~>hoh1 ntt\ r,,111111 In \.h~ l't'IIL• utlllll, lhu r<1111ain<l1i1· ,11,r•ur , 
l'it11( n~ "~ltll'' ,,r \.h(• lhllr)Wil\1! rull>' ,11,;,1 .. : r111·111111hit, t('l'IJ/i<', /(1111,. 
,:,.,,.;(', fo11111ml111il,fr, 111yl'i.~1 i1: cmd f)lllmi/i<·, H111111• or t h 11~1, (U'C• found 
fruu. 'l'h1! <!m11l~il')•i>11: 1111<1 1:111111ffo111. iu:f.i1111~ of lnnoli11 11rt• rltw l.,1 
1.1111 11lmh,,h; 1.hnl. !lrt\ fo,11111 iu \.lw ,.1n,mp1mifi11hl1: l'r11cl.im1 wlw n 
l1,u,,li11 h, l.t1111t1,1I wil,h 11llc11li. C1>n1;1.i1.11tiu1111 p111•11~itli11l1dy ,mc•ht1lf 
,>f 1.hi~ 1'1·11(:l.j,111 ,mil lrn,>WII a:, /1111,1/i11 1,/,;,i/1,,1/a, 1.h\' l,11.1.ur ii: ,,ulll · 
p1·i,t,id i>I' dw/1:~f11rof (;ltl%) , (<111/tNt.1,ml (:>.Ml,), ,,fto/,,:.~/.urwl (di/Jyi/m .. 
,·li11fo~l11r11/J (;1%), "lfli0$(<1r1,l l:I.%) 1111!1 v111·im1" 1)thc,r nkohol~ (.10%). 

J'1·c1rn1·nt.i11u., •.Jly p11ri f'yi111~ 1.111! r111.1.~• 1n11Hn1· l•vi11() 11hloi11<,d 
from 11\(, wool ,,r f.11(• 11hoc,11, Thi~ 11111.ur:il wool fnl, \\011f 11 i111, n li11111 
:m<r. of frcm J'uLLy nddK 1111d fuJl.y ud d m,h,1•K of' ,·lwii:J1/f:ml cm(I 111,luil' 
hi1:h1!r nh,.,h,,l:.;, ' l'Jw d111lc1;t.1•1·,1I 1•.,1,up1rn11t111 ,11·11 lhc imporlnnl. 
1'1illf.C•i1.ll~111.,, ,111d, 111 11111:lll'I! l.ll(•l~11 in a p111•i ffod 1'111·1n, 11111ny J)l't'/W>l$C:,,< 
hnv" lwm1 dc,•i11<.id. In mm nf' Llw,,(, I.ho c:nulc wool 1'111. i111.r,,111,itl wir.11 
,..,,,,1k 11ll111li, tht• ~llpOllifii,,I rnti: 111\(l l!lllll)ltl1)11H t~ml.rifottt!tl 1.11 Kl!1\llr(' 
the, ll(ll11l<>l11• "''"J.I ~olutio11, h·r•m whid1. 0 11 :1llt1111lng, u 111~·1,r of 
p;ir~inlly l)\ll'ilfod wool f1t1. ui,1m1•11f.c,s. 'l'hiK 1m11hw1. iK l\11·1.hc,r p1.1l'i• 
fiml l,y l.runl.lnH it wit.h c11i◄,i11111 d1li.wide 1111!1 1.htm d1,hytl1•11 (ml l,y 
f1111in11 wi l.ll 1111;;l1JltNI lillm. II, i11 fi11<1lly t1Xtl'1l('.(J,,d wil l, 111:ul,111\? 1111(1 
\.hu ~olvi,fll. >1Uh~11qt.1<:11II~ :;c,p11rn1.1:d by cli111.iJln l.iuu. Thia diffor11 
frolll lm1olin hi thn1.1.bo fo1•m<11' ,:,1111 1.1111• prm:tic,111,v no ,vnl(,r. 

l>t)ll(, l'il)J lr,u ., v~u,,w, 1,,,11wi<>lll', l lllt'IU•>\I~ 11l1Wk; 1,li1:h1, ,·h,1r11,:(l!l'IHlk 
.. ,rl ,>r; umllh IHJtWt1( 11l :m mul •l~~n. 

!~ul,rhiltt3i .. ,, Jrim•lt1hlti it, \v;itc.~r, lmf r11i>:,~1• wi1hnul :,(i1mrnU~111 wh 11 
•1h,;ut t wku 11"° Wj'jt:1l( u( wnWri up11 rin1d~· i..olul)lt'• i111:old okotu>I! mll'l'i: 
11•1h1hl.• Ill 11(11 1Moh1,I: fr1wl~• ,11,luhl(, Ill"' h1)I' or ,:hl11r11r,,rm. 

ll~,;,; .. ,\ n in1:r111li1,111. ol' ollll.mt•HC:,, ,1~1.wci11lly wh~n ,111 11q11cm1~ 
li,111i1I i• hi lw i111;or11.,,r,,11•cl. II. 11iv(:1: n tfo•~indivc: 111mlif.y 1.,1 1.h,1 
nin1.1111ml, ilh:rnu,,inn lll>l\orpf,i,111 ,,r ,,i:1.iv1• i111i1·1i1lit111t,1 0111.l mt1 i111,1i11. 
i11r, 11 11tiil'111•111 c<11111ti,.•H•llt'.Y foi- t lrn oi111m1m1 1111d111· mos<-dimntic 
<"n11!it.io11s, H11w(,v1,r. it h1111 hn,111 ,.inlH,l,Ll!I l'nHlc 1111111~• ,1inrnw111:, <111 
1111• t(••:c•lilmt1111l11fi1111 ,,r <i(,m1.1hilo1:iMt1 wh,, lu,,•c, round 1.hul. 1111111>• 
1)1il.i1e111~ 111·1111ll111'11,lri 1.11 I.Ii i,; n11i11111I w11x . 

liy<lro1,hlllc J)otrnlotulll 

Chol(ii;((,t'OI. , ... ,, , ., . .. , . .. . , , . , . . , , .. , , ,. .. ,, , ,, 
::l1,,11 ,·J1I l\lt,vht•I , , , • , , , • , • • , , • , .• • , , , . . • . .. . •• , . . , . 
Whlt.1!W11~ ., . • . .. . . . , . . . . ,. , , . , •. , , , ,,,, , ,,, ,, , . , 
Wlllt1> l't,( 1·11l11h1111. , ,, ,,, ,, . , , , , ... . .. .. . . 

:In ti 
:WI( 
llU1: 

K1illJ\ 
T,, 1>1<1 k,, , , , .. , , , • . , • , , , , .. , , , , , • , •. , , .. . . , , .. • . , iitiiil ·1i 

Md! f h., 11fi,11ryl 11lmh11I, while, ,,·n,, 1111d whil-~ 1wl rnlul.11111 J11J:t•ll11,1· 1111 
,., ,;h,11111 bo1h, tlwn ndd lhc dwl,,sc,, rnl, ,me! 1,1ir 1111lil ii ,:11111 1>f11tdy 
lli,,,,(,lvi,n. lfomm•,: lh'tJlJ t.11<• hnlh, nod :,tlr <IJHil thc1111i,t ur1• 1'1>111c,•nl,,, 

t l•1i11 .. .. f\ 1>n111•1:lhJ/! 011d 11t(1(,w•11/J,wr/1111,/,: oi11t111.,1111. /111se, II, 
1,·IJI ohsorh n lnr1w tu1loullf. of' wuf.ur J'rom m1m,m1• n11!uJ.i111111111' l\lcdi , 
,:11Li111e<111l)1Jl.nneo1;, J'onnl111; n W/0 l,yp,rn(cmn1l,ilrm, H1i~ Oi11t1111•11t.~ 
(11111:•1 111112). 

Olht•1· Ahson,1.1011 ()i)lt.Ull'III """''" 

ll yf11•0~~"'·'' "1·in Sulf11!1! 11-ulf'nl<'II J·ly1lo•11rw11,,1.,i1 1:0,\1.,,1· Oil: 
SI IC:0I A ~11l,~CJ1111·c• pru11ro1·,,, l>y ,;u)fol i1111 hydt'Ol(◄11111IMI crn,lor oi l, 
l1flJ 41 1 yolh1\,· •hn.w,n1 1nwh1iJrn• 1a1,ui1iolt,t 111 11m<: l'n1n( ,,dor ,~unl,1inin1t 
c,b1,lll !I% 01'f;uui1·11lly h<11111d :,,o,_: Di• 111,rt.ihltr ill 11•11u,1· ,1rnl 1•lvc!,ril\: 
mi~l'ibltt wi1.h jlnlfl~'lt!ll(• 11Jy,:,,1. jmln•lntlllllli ,,r fixi;il hil11. l!x,,~: I\ 
~u..r·,h!f! •m•li\·,, 1tR11nl "'u~cl in l)l'C~pnrin,~ h~+tlruphlU, t ni,~O~h.itH. IJm•l•,.; mul 
ul hc:· ,~n•ul).im,,;, 

Emulsion Ointment 13,'JS<Ar; ;met Compononts 

Ji:m11l~im1 ointment h11t;~i11 11r<1 nc,t.unlly H<,tlli!:!olicl omul. 
ijio1w, The:1<1 prn1.11u·nt.i11ns ,:an h<•i cli,1ided into t.wo 1r.r<1\1pi; on 

1,ho 1>1,1d:1 c>f t~lll\Jbiou l,ypc): Hntuh,ion 11i11(.in1:nt. b11s(!. wnl.<11• , 
in-oi l (W /0) 1.yp1, nnt.1 <im11 l11io11 ointnwnl, hrH((1 oil,in-wnL<w 
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(0/W) t.ypc. B11>ws of both t,y1><1~ will 1wm1iL Urn inc:orporn• 
ti<m ol' ,;nmo 1.1dditk11111l 111no,111t11 of wot,it witho11I. rncl11d111~ 
1.Jrn l'.onai,;umcy (>flhe hmm holow thn\. of 11 ~oft. arn11m. 1-Jow­
l!vor, only 0/W r.mul~ion oinl.1111Jlll 1111~1:i; c1111 h() remnvml 
rr.ndily from tl1<1 l!-ldn 1111d clol,hiJ11( with wnt.nr. W /0 cnrnl· 
ijim1~ 111·(1 h(!f.t~,1· omolli<Hll.H und prot.od,mLs thnn 1u·t1 0/W 
,miulsions. W/0 {lmul11io1111 c,ui ho dih.1(.ed wit.h oilH. 

Colyl Alcohol 

l -l·l~xt1<h\1'.llll•1l I I :N ••i\1-HJ C1r.H:;i0 (242.•l-i); 11 mixh••~ of' no1. Ir.•• 
011111 90% or ,'.cityl ,.,(c,,hol, Lho 1·om11tndcr ch iefly K\(!nt'YI nkobol. 

Pn.,pflrntiCJn••·•• lly 1:111.ulyt.k hydr1>1:1m11t.io11 ,,/' 1111lmilfo 11t:i<I , ur 
~ap,,nilfo,1ti,\11 of MJ)o1·m11c,c, ti, whi<:h ,:onh1in11 <:,,tyl 1)11lmit,111c, 

l)., • .,rl111l1111• • .1Jn1'.t11,111K, whit<• f111~011, 1:r,111111,~a. r.uh~!s or cn~tiunij; 
faint dH11',.ft<11·i•lk ,xlm mid >J hh111d, mil(] IMhl; 111<,h••tf, 1" :;11••; 11,1t l<:kK 
1h1111 !10% di~lilu h1,1,wr.011 am 1111!1 :l:J(\0

, 

ffoluhllily••··••l11K11luhlc in \Vultr: ~•>luhl,· in ,1ki1h11l, 1:hl,.11·,il',wm, ~thc,r 
or vq:11Lulil~ 11il•, 

l)KP.H· •·•SlmilRr lo 8/.<!<ir.1•/ t\lcohol (p111(n 1ao1.1). It nlMo i111pnrts n 
Mll\oolh t~xum, to \hi! Klth1 and lo 111icd wid1:ly In r.o~nwt.i(l "''Mll\H 
1mdl!ll.ionij. 

Cold Crnam 

l>ctrol11lum Ho,., W,11or Oh11J11111H ll!;l' XVI 

Cot.yl 1r..u,rH Wox , . •. .. , .. , , . , .. , .. , . , • , , , • , , , , , , , 
Whl111 W11x , • .•. , , •• , . , , • , . , , , , , , , , , , , , , , • , , , , , , •. 
Min~r11I OU . . . . , , • , • , . , , • , .. , .. , . , , , . • • , . , •• , , , • , 
S11dium Unrutn , , , .. .. . . • • . , • , , , . , , , , .•. , • , , ••• , • . 
P 11rlflt1d Wt1\()r • , , • , • , . , , • , , , . •• . .• , •. • . , • , . • , , , . • 

1211 ti 
121)1( 

GOOK 
Ill( 

190 ml, 
'1'1111111lw ,1h,m1 • • , . • . • . • .. • .• • •• • • , , .•. , • ..•. , . . • IIIO(} K 

H!,dlltt! I he cotyl ~Hli•r~ w11~ u1ul tlw whito wnK lo smull viocw. 11w11. 
1.h1•111 ,~tl n 1tWtll\l hnth wit.Ii the minurnl nil 10111 ,,c111ti1111<• h~11tin~ utllil I.ht, 
t,imj>tll'lll,ur1.•,1f1.he tl\i~L.<O'I) rondu1~ 70°. l)i,Kolvo llm ,;111li11111 homh• in 
1.h~ nwlfi<,d willer, w~rm~,I tr, '10" tu)II r:rn1l1111ll:, mid the wnrm ~ol11\i1h1 
1,1 1,h1• m~h,111 1111~1.111·11, Kli1·1·in11 rn11idly 1111d ,,1111\lnuously un1il iL ho, 
,,1.,1111e:ol<:d. 

If th(> oittLlll<<llt hw, bc,Qn chill11d, 1v111·m It. ~llnh1ly l~l'ol'c 11111>mp1in11 lo 
illl'.otpm•1110 ~1-hu1· h11c,·tdi<,11!H (g~~ USP liar 11llmv11hl<, v11ri111ion~l. 

08c~, .... \Jijoful AH 1111 1iowlli<,nl,, r.l11nnHin11 crnnm 11nd niu lmcnl 
hnHll, It r.it111mhl<:s /(r,.,,1 W111u 0/,11.nw111, diffcrh11( <>11ly in l,hRt, 
minornl tJil i~ n•c:1.I in pl111:1< of' 11ln,ond <•ii 1111d omitlinjl lh~ frngrom~<•. 
'l.'hi>: duJl\1t,, pto1h1cu~ on oi111.mc11 t. hM<! which In n,,~ ij\1bjcc1. I:() 
r11nddiLy lik<, mrn 1>i 111111i11inll II vu1;o!obl(' ;,il, 'J'hi~ i,1 ,, W/0 umlll• 
Hlon. 

Glyceryl Monooloomto 

0~1,11le~n11oir. nd<I , mn11un•lv.r wii.11 l ,2,:J-pro1,m111l~iol 

Mm1011te1\l'h1 l:!J /iGG .. :iJ •I!: o 111ixluru chiefly of ,•m·inhlQ f)l'ot>(•Y· 

Mon~ of l(lymryl mnnos1i111tllltl !C:,11,,(0l·lhC,gl•l:,r.02 .: :lf18.f,6I on<I 
1ily1:eryl 111m1op11h11i111to [C:.11.,,(0HliC,,,lhiOY. •• :1;11).rHj. 

Prn1mr..t.lon····•A1111111g ,,t.hcr wnyH, hy nm<:l,in11 lily,iol'in with 1:11m­
u1ewdnl Ntonroyl chlol'ich,. 

l )nK111·i11tion••·· Whilo, w11~-ll~c• Hnlid or occur~ in llw form ,,r whilo, 
w11K• 1iku IH,nd•, or flnhH; ,li11hl., a11n1nahlv, 1'1,lly mlor 1111d ln~lc; d111•~ 1\0( 
tn(!li hr,l,,w r,r,"; pft'c1,1orl hy li~h1. 

Soh1llillly••·••l1111ol"hlt, in w111111·, hnt. may Im 1li•p11t•1~l in )1111. w11L~1· 
wil,h lh<• ilid of ll ~mnll amounl. ol' 1101111 ,,t ot.h(,r ,uilnhli, ~urfn1'.~•ocliv11 
111((,111,: ,li•~r,lvM In ho1. Ml(~nir. HnlvenlR ~11r.l1 n• nkohol, 111i11111·,1I or rix,,rl 
oiln1 htl►t.cnu, (~thm· or nct•ti•tlf!. 

UtlON• .... I\ thi<.:k1111i1u1 1111cl onmlRifying HJ(Oll~ for nlt1(,11w11t,1<. Son 
()i11(./l!{fJ1/• (Jl~fl(I Jf)(l?.), 

tiydro1,hltlc Ointment 

l\hlth)lll1,, r,,l11111 •• . , •. , ..•. , •• , , • •• , , , • • , • . , , ... , , . 
1'1·1,uy1t,,m,hc11 .. . , ,. , .. . ........ , ...... . . , ..... . . 

jl,?,(," 
o.1r.,: 

So,lhrn, l.,11nryl 8,11f,11t1 . , • • • , , , • . , , •.. , , • , , • , • , • , • • lll II' 
1'ru11yfono Glycol . . , , , , , , , , , , , . , , . . , . . . .. . . . . . , , . . \ill II 
/itonryl Alc11hol , , , •. , , , , . , . , , , , , , , • . , , , . . . 2r.o p; 
Whll-ll P11trol111.11111 . .. .. , .... , .... , .... , ... . , ..... ,. l!SO ,; 
1111l'lfit11l WnlN' , , . , , , . , , , .. , , , . . , . . . , , .. , . . .. , . , , . 3711 ~ 

To mol111 nh1•11I. . .. , , . •• , , , , •• , , , , , , , , •• , , • • UlOli ..... ~ 

l'.foH llw ~111111')1111kohul und lh1•whil1: J)(e(rnl11lm11 htl ,1.1.""'" 11111),, nod 
w11r111 to nhou! w,•, Act.I f.lu, ut.litll' in~n•diu11(~. pn,,·i1111~ly <li•••►lw,1 in 
th,, wnl1ll' ,rnd wurmocl to '/t,~, rmcl ~tit l-lw mix1111·11 u111il ii (:trn1m1l11. 

lJ110~---A 1,,o/.1•r-r,!mml/11lfo ointm,.•11t Im,,~ for th<: ~,1,mllr.d 
' 'wtmlllll>w'' ()int.m(tn\.K, 'l'h iK j~ 1111 ()/W (!tnlllHion. 

Lanolin 

llydr•11•n W,.11 l•',11 

'J'hc pmll'icd, f11t,,•llkc 1iulmf ,11111(1 frc,m lhe wool of ~11(111)1, 011i~ <cric~ 
l,in11(1 (l,'11111 lltmMm:); cni1t11h1H !!Ii W !10% wntur. 

l)(>n,:r1J,t1,,11· •· \'(111,,wit;h whil~ , ,1in1n111111 .. 1ik1• 11111~~. lmvin1: 11 ,,li1ch1, 
d1u1·ncl<1riijl.ic •ul,11•; ll'h1•11 hcnhcd 1111 ll "(\'(llll li,11.h ii. 111i1111r11l<:li i,1,,1 1111 
uppci, oily All(I n lm1~,t ,\'afc,r loy1tl'; whim th~ wal<>r ih 111•11p111·111c,tl 11 
rPHid 1111 of /,m1M/11 1·,:111n in~ whieh in <nlll~(lelr<:m wh<,n rnol\ttl, 

Solubilil~•·••lnt•ol11hli: 111 w11l.r.1•; 11,1luhl1• in d1h11•,,l\,rm <Jr (>l lwr wi1h 
•~ll/ll'/ll.il11l of it~ wol(,1• of h)'drn\ioll, 

ll11cH--•L11r1id:,, UH II vohidr, (m· oinl,nwnlK, fi,t 1,·hich it. j~ Hdmil'll• 
hi:,, 11d11pt.cd, ()ll 11c~,nJ11I, of ilH compnUbilll,)• with ~ldo lipi<\11, IL 
.. mului/'1011 tt111w1J11H lii111lclM, l,1111oli11 i~ 11 W /0 ~111ulKinn. 

Sleo,le Acid 

()(!1.11<lc11:1111oir. ijCirl: Cct.ylnr.ol.ii: Adil; S1.,,,1r,11)lumic Ad([ 

S~1mric acid l/>'l-ll -•11; n mixlunl ol' 11tu11dc lldd (C1hl-laoO~ ~ 
284.411) 1111d pnlniicic nd<I IC1,;H;,~O,"' ?.lrn.4:ij, whi(;h t11,:~t.lio1· co11 , 
,ie.ilut<t nol, l11wu t.hm1110.0% llf tho toh1l content, 'i'lw t'onlli1H.of 11,wh 
iK 1u)t 1~11• tl11111 '10.0% of I h(I 1.01.11I. 

J>11tlfi<,<1 Suc,rit Ar.id USP i(, u mi~l.uru of tho ~«me 11dc.l~ wliid1 
\Of(Cft.hM c1111111.ilul.l• 1101 lcHK lhnn fll1,0% llf l,h111111111 i:cm11111I, 11 11<1 l!H• 
<:<ml1m (. 11f G,.Hr1110, iii ,1,,,1, !(,~H t}rnn \10,0'i(• t)f !h (• l.nlnl. 

Prol)llt'11Llon .... fr<)m (1clihl,1 l'ntli 1111<1 oil~ !•~O <•XC:Nltim1 hvlow) h.\' 
hoil in111.ht.1111 with •n,111 ly,1, •uparn(.i 11~ I.he, l(ly1,111•i11 und tlm:m111>1mi111: 
th~ rCij\ihinR •01111 with 11ull\1ri<; or hy<lrochlm·ic ud<l, 'l'he ~tc,nrir. 
,1dd M11h•<•111111nt.ly i• ~,1purntc,<1 from ony oloic 1wi1.I hy ,:,)Id oKpl'<•~· 
»lc,n. Ii als(I is prc1>nr<-d hy th~ hyd1•0~1111ntlon r,11<1 •t1l>1•1•11um11 
~n1>onit'i1:11tioi1 or ofoii>, IL mny ho pmifi1!tl hy rlwry•t111liz11tim1 fr,1111 
nlcohol, 

DoH1:r•1Hlu11••··••l·lnnl, whik or fninlly y11llnwi•h K011u1whnl f/ lossy ,1,111 
cry•tnlli1w ~olid, ,,r II whilo or y~llowfah whit<l 1><•wd11r: 1111 ,idol' 1111<! luolll 
111111H•••<·J v,, o( t11llow; mcill• nh,1111. t,r,,/;<> 1111d ,,hould 111\I ,:"11111•111 "' 11 
lm1111o.r,,l,11r" h11l,1w M"; 1.h,, 11111·1ii,,1l ,odd ornlli, 111 illl lu 'Ill'' ,11111 (~lllf:(,r,I~ 
hnl.w1!on E!Cl nnd (1!14

; ,iluwlv voh1tH11.,,H lwt.wmm !)Cl 111111 l<)O'', 
S1►h1blllty••·••l't·111;1k,1I I;; illR1th1hh• 111 WnlN; ) ll in (1 hm1(. ~cl.ml, or 

11lr.ohol, \! 1111. 11( (,hlorufonn, .~ 1nl, of r.f.h11r. ?.Ii 1111, nf ,u,,,[rnw 111' I> ml. ol 
c11rl►t111 ldrnchl11ridt:; frtrnly Hnh1hl,1 ill ,,c,rh(,11 di .. Mi,l,,: 111:-11 ,u,luhlt• Iii 
mnvl ,.,~••lnlt!, h•~rn1..,1nt'~ nr h.1h1cn,;. 

1'11e11 111pnl,ihililh1N•· ·• l11m1l11hlo ~h1111'11tl,,, ,11'1, fornm<I wi(.h nli\UY 1111:, • 
11/,,, Olnlmr.nt h1111c~ 11111,1(, with 111011!'k ndd 1111\)' th<•"'t':1'111,•!''''' 1>1'dr)· i111t 
dllt 01• h11H1lillo~ duo t.o ~uch n r<1o(!l•ioU whto• :-iJh: i.>•' n1f••1um i~r,U:t. M<~ 
C\llllf-.OUtHltirl 1-lum,in . 

lJ11ll~ ·-·••l11 t.11(, 11l'Otli1rt\1.io11 lll'sodi\1111 ij(,11,r,11.o whiuh 1111h,i ijnlidify­
in1( n~(m\. l°(1r 1.hc offidnl fllycol'in MUl•P<lijif.ol'i(!K, iu ,,,,uirf,: t11hlo\, 
c:01,t,i111;,oinl,1111:nh111111I f11,. mony ol,h(•r,;0111mcnsi11I r,rmlucl•, 1111<:h 11• 
toilot. 1,to1111111, v,rnishill~ (,ro11m,:, 1:t>liclifit,cl nl1:11hol, Ht: (WIH!II In·· 
hc,h:rl ~1•lttly fnt ,,x1.11m11l Uij<!, ii, i~ ~xmllf>I• fnllll th1• l'<•\1HU'\!11l(:11[ t.hnl. 
IL bn prn11111~!d rrmn ol'lihll• fillll ,rnd 0H11.) 

Ollh1r l<J111uM1111 Oln11111u11 lln~,, C<111111<111e111 
Wool i\11:i>h<)l~ UJ' .. ••.J'1·1)1i,,r~cl h~• chi: :•1•1111.nifi,,111.im\ '!r !hP. 1:n,11u1, ,,f 

I.ho wool of nl11111p 1111d H(\l)nrntlt,11 ,,r th•• tmc:t,0111•11,11,111111111 d111lm,\(:rnl 
nnd othur 11lc11hol•. II rontni 11~ ,11·,1 1111" I h1111 am;, ,•hnlP•h11'nl. <i,•lden• 
hl'(>IVI\ ,u\li<I, 11•.llll◊Wh,lt. llriltl</ wh.,11 ,,<>Id h111. h(,t:1>mi11~ pln•l.k wllN> 
wnrm, with n foiiu. d1ar11l:1.,,dut.k 111l1J1·: h~• 11 smn<•lh nll<I ,.hill)' frn1:.(nrc>; 
,nc)llR 111)1. 1)1\l,1w till•; 11.:lll ,,nJ11;, not mnl'c C h1>11 2; 1;1\J)1mif ic•11t.inn w,hw 11,11 
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mon• 1hnn I~~; .,:m11l:1i,,m, mru.lt: \\'i( h lht:• uu11c~d11l tin 11of <l,1rkf.'n m, 11~•· 
~,11fa1·c• en• :n•qoirt• ,u, -,l1it1\!1 i111mhln eul,.r in hot w,·,11th1\r, l1u,oh1 IJl t• lU 
wn\ t!1': ,nrnlcit·at,~lv i\t>h1hi(1 ill 11h'ohi ►I; •:111nJ,h.1•c!,Y 1,vlulJh• in i:, J'Hi'lt• ••f 
hoil inn nnhy, 11•111,;; ,1k,>h<1l: f r(s1•h• u11lnhl<• in ,1l.l11•r, ,:hlomrorm <•r 1H•f ru· 
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l.,111,1 ('fh<!r. U1a•1;: A,, 1;11111lsifri 11l! 11i;m1 t for• lh<• pn1pnn1f iun of W/0 
t►muhdom1: ~m ,, wnl(1r uh,uwl,11hl1,: t>vl11~huw,, in ui11\nw11( hn1\(•!•~ tu im• 
1ucwc tlw t,:xl.lu·c. 11tnhilic.y urnl ••mnUif•ut 1>ro1)f•f l,ifl1; nf ()/\V ,•muh,h>u,,. 
)I i1o l1,1wwn alM• n1• /,,41,ulitt AJr.uholl", 

Wnt0r-Solub/(:] Ointment Bt,ses an,1 Components 

l11ch11ll1d in 1.hit:1 a (?t:t.ion n re l.)m1t•~ pr,,p111•,~d fmrn f,h11 h i1;h · 
<•r <•t. hylell <! 1\ l~1col pulynH11·:- (PIM.;). Tll!!~o pnlynu•l'H 111·t1 

11111J'lt(d .(ld 1111<kl' U1<: l.J'11cl1111111rk of Carhowox. Tlw poly ,1w1· .. 
how r1 wide rnng(i in mol,wttl(lr wt:i1\ l\l.. 'l 'hmm wi1.h 111ol\Hlll­
l11 r wei1:hl1; rn111~i llfl, !'r1)m ;?()(.I to '701) :H'O liquitl~; tJ1n~ll 11b,w<: 
lOOO 1H n wax•lik<• .~olid:i. 'l'htl pol)'IIH11't< nl'fl w11L1•r·imh1hlt:, 
1111 nvolnt.ilt! und 11n (:l ut ►11111\J(NH.i;. 'l'he.v do o.,t, hy1h·1lly1a! m· 
d1!Lori<m.1.\,1) ,111d will 111)1. :;11pp111'l. m1>hl ~rnwth. ' l'lwllfs fl l'llf)· 
1)1·1.ili~ n,:co 111H for t.lw il' wid~ 11111, in w11Kh11hl11 ointm(ml.'\. 
Mh:im(~,, of 111,:c lll'(l m,ed (.() fr!\'(: ha:11•,; of vnl'iolla (1()1l!lillft•11-
(:y, nu(:h as Vt!J'Y 1101'1. to htlJ'(I hM1!, for ~uppo11i!.ori1:11. 

Glycol Ethers and Derivatives 

T hill ~p(1d11I 1:l<11u1 ,1f t•I h1:1·:• j,i 11t' con,,i,l nrnhh• imporl 1111r11 in plm,· · 
muco,11.irnl l(,(:lmnl,1r1y. Hoth 111011, ,, ,mil p,1lyl'1111cl.iorml 1•11111 • 
po111uJ~ ,o·,, r<:111·ox1111 I.NI in Liu• ,croup. T h,• 11it>11>k•1t ni~lllhlir i~ 
,ilhyl(,n1, <>~ i1J1: iCll;.f:B,/)1, 1.h,1 inl1i1·11111 01· 1:~•<:l i,: t!lh,!r of t h<· uilll• 
1•l1m1 1:lyi:ul. ,,1 hyf.,,u, r;ly.,,,f lHOCl·liCl·l~O H j. Exltmml 11111110. 1111d 
,[ioUHll'ij <)( (;lhylrnw 1:l,vcol IH OCMY.C1 1,.on 1111<1 HOCH,!GJl,,OB'I 
11r1: w,>ll • lmuwo ,It,◊ l1H'J((1ly li,r J'<)xvim·h ,1.,,,,, by t.ht, Cnrhid1, & 
Cm·hon, 

1'•1·1:111n·r<tion .... In tho 1>"""~111,1\ ,,/' N,,01-1 Ill lt!t11p1,r1\l\m,!1 t>f' 1.h1, 
ord1•r (If I ?.o• lo ia:,• and u1id,11·· 11 i.it.ul p1·,,•u11r11111' 11IJ(11,1I •I 1.1l111 0-
!:ph1!1·1:11, 1,t.hyl,,11,, 11~id1, mnt:tx wit.h 11thy,1,11i. 11ly,:ol lo form 1'0111 • 
111m111ln hnvin1; 1,h(• 1tt111ornl fomrnl11 HOCl·f; (Cl,J,.OCl l,),,C.!l·I~(»I , 
comnll)Uly r1:fo1·rnd to au 1•01ul1111111,1.io11 pol,v1111·rs nnd tcnnml poly• 
11th)•ln11,i (ur pol~•oxyt:t.hyl<m<,) l(IYt~>I~. 01.h,11· 1:lyr.olw ht!Hille~ uth~•! · 
1m,: 11lyc,ol f1 11wtio11 in ~imilur t'rl()lldl.y, 011(1 t,h11 cmnlllol'dlll f! Oi1(!l'lC 
tt•l'1l1 11d(1pt<:d for the m1l.il'1• 111•11111> i~ p,1lyalltyl<•1w (or p1,ly11xynlk~·· 
11•11\:) ,,,,,,;t1IK. 

N11i11~nd111.t1>·11 · 11, i~ to be 1101ml t lrnl 1lw11c <:011d~rn111.1.i,,n 1>•.ll,1• .. 
mt?rs ur(? l>il\1,1.:i.i,>1111I; i11, ih~y ~1)llloi11 bo1 h eUwr 111111 11l,:,1h,1l linlt• 
n1;,:11. 'l 'lw co1n1111uncl wlWl'1:io 11 "' I i11 Urn c0l1Hlll11'd1tll:, impm·t111H 
,!ic,L,hyle1l(1 1dy(:()I IH()f:l l:tl:l.:,<?c;.1,1~.c .t•.ll )HJ, a 111l it;K tllll?l'll<ll N hN' 
i,. t.lw l':n nili,u· diox11111, ICH,<.:)~,,O(:ll,l:l hOI, ' I he m01111- uml 
d i111.lwr:1 d1:1·h·~tl 1'1w11,li<:th~•li,11111:l~•1:ol l111v<, the 1'01•1111111111 l'<OCll~­
ClliOCl·h!CH,,OM ,mcl HOCI ,.c,,~oci l,.( l·l~Oll'. The· t'nl'IIH!r 
1:om111,.111lv 11r1, 11,mwcl " (.'w ·l1il r1/.•'· 1111tl l h\' lnlh:J' "Cl'/111~11/1,,,~." tr.M• 
isl.l?rt'II t.1·;,,hm1n rlt:• l111 l•>11r1,i1111 lo C11rlJi1111 & C:11rl,m1 Cu. 

l'nfyc.,1.hyl.1111, 1:l>'<'<•I:< 11 ro <li1'1'11ru11 l.int.c,tl in ,:,m111111ri:inf nonlom:]11 , 
I.Ill'<' by mldi11t- ,t m1mh1,r hi f.lrn 110111,., wh i<:h 111JH'l!N11 n1~ I.hi! 11w1·11111, 
moln1·11l111· IV(•i;(hl-. 'l'hu~. t)<)ly,,thylt!IW 1(1,l'i:ol •100 h11~ 011 HV(,1'11111! 
u10l11c1tla t' W<•it:M of 11h1 mt •IO() (1111,11111urntl vnh 11111 fiw 1:<1mnwrt~i11l 
1:1,111plc1i, r11111:1? h1thv,.1,m :mo n11d •l!\O) i:on·<•MJ)•lll<lin1t f.n II v11hll' 111' 11 
for \.l\in pm'I lt:~1lru- p,il~•nwr of apl)r11xim11fl.!ly II. l'olynrnr~ hnvt h,1,,11 
p1·rnlm:cd ill whid1 1.l11, vuh11• of 111·1.11111 inl.o l,l1<1 l11.m,frud11. Ut> 1.n 11 ,., 
1111J)1'0Kim1Hdy I fi . I-ht• p 1r,1pm111<\~ 1\1'1! li1111itl» ut. 1•1111111 l.<,mprtrnf.tlt'(,, 
11i1ui11,;i1.,1• 1111d l111i lin11 11o i11 I io1,,r,,.,Kit11; wi1.h i11c1'(!<1Kinl( 111ol<•1ail11r 
w1,i11h1.. I llf(h<•I' ptrlynwrs 11n ) w,1xy ~olidH 1111tl H1't1 t.t.1·m1,d 1:(,1111111,r• 
dnlly Cr,rlloc1111.1·,•s (n110Llw1· C,1rhicl1! ,~· Cn!'lmu 1.1·11d1111111rk>. 

IL ~hould Im oh:1urv,1il clu,1. 1.111• f)l'l:1;t1111:1: or t,h11 two l,11r111i11al hy•· 
th11.~yl i;rmlJ):1 in 0 111111,ly11llcy li1I\I' 1:lym l11 mult"~ J)U~Hihlu Uu! f11to111 . 
[.ion ,,f h•>l,h t<l•h•)r 11 11d ,,~t-<lr t1,,1'iv1\l.ivc111, ni,,•111·111 of which ill'<! morki,1,· 
11<1 pl'rlchu:IK, 

t,l111,,. .. .. ,Bee111rno of i.llllir· vnpor J)f'(\SKuru, ~nh,1hili1.;i,, 11olv1m1. powtw, 
t.y111·rn11•0(1icily, 1•i11:c,~il,Y 1111cl luht i,,,11.ing ,•,hnr11cl111·i~t.i1:g, 1.)11) ()Ol~•t1l · 
k;vlm111 1tlY"••I• ,»· 1.ludr dtlri,•1t1.iv,e11 1'111wl.io 11 in m1,11y oppllcttti1111N m, 
cffodiw n,ph.1t:~nw1\111 !'\Jr i:ly,:1,rin nml w{l\P.r .. imwluhlc oil11, ' l'h(;~' 
tfod c:011~id,.,i·11l1l(1 11,,,, ''" pl1rnl.it•iY.t1r,,, luhr i(:ilnt.:;, co11d it.iom,t11 11 11<1 
J'i 11l,shin1: 111:cmto for prnct•"silltl l<!>Lih,• 1111<1 l'llhh,,r. 'J'h(W of~o nrn 
j,u11,u·tn111. 111• u111ul11il)!it11( :111011I~ ruul 111, tlh11>(•1'111111li; l'in· Htu:h diV<:1'!10 
m,1h»t1m1:~" 11?1 ,ly1•11, oil~. r11:1i 111;, il\l\t?<!l.icid(1f: iUl<I V<ll'ill\l:l ISPltN of 
ph:Ar tnllt::(,111.iml,,. l,1 111.h li1.i1m. tlut:,o n1·<• t!mployt,d l'rm1uN11ly 1111 
i111:rndicmtr. in oint.11w11t h1m1,111111d h111 vnrit•IY of (:1)~1111tli<: 1m•n11•1•• 
n,,i,r., 

Polyothylono Qlycolr. 

)'n ly{ot,:y , L .:~ ,1.1( h tllll!d jyl). n . J~.vd 1'fl (1• •l1ydrn~~·· ' c:,1rlJ1JW11~•~" i ( 't11'1',;,1,1 ,r. 
C.:wln111 ): Af\h!f.\ t/('/l 

ll fOClt,.Cll:, 1,,011 

Polyi,J.h:,lt:IW 1:ly.:ols l2f,:l:l:/, -(\~.:J]. 
P1·011111•11lim1, .. .. ),;U1yl1•11<• J(lyml is 1·1:11d11rl wif.l, ,•I hyl1:1u, oxitl11 i11 

!.111.1 pru~1111,~11,1!' NnOH 11J. lontpon1fur1?11 in 1.h1, 1'11111:c, of l~O• lo f:lt,0 

11111·1(,1' 111·111111111·,, of nh1>Ut 11 11tm. 

Ut?HISl'IJ)tl,111 /'11/.v1•1/i,\'/1•11c· 1:ly,•11/, :mo, ,'!()(I, ,((1/1 .Ul<i rm/I"''' 1·11•111'. 
vb(,rtu, li1111i1l~ 111 1'011111 l.t!tllll<•ritf,Un<, /'11/y1•lh,1•l1 •1w 1.ly1•11/., I/Ill/, If/Or/, 
J.1,1j (), :1:1/i(), ,J[,(/1/ nml /1,fl(I() mi, whit.-, w11xy .,,,!idH. T lw ~l:,,,•0(11 1l11 11111 
h.v,l1•r>lyr.r, c•r d1•lt.~l'ior111t: uudur i.ya,i(:ril c·m)(Ji( io,m, l\!J th1; ir mul•1l'111or 
wd1d1C. iu~:r1.\m\1}1', d h·1i1' \\;11HH' ,~01111,ihty, v:\pnr 1wm,m1rt,. h~·t:rm1(•n1•klf.y 
mul s•,lubitit~1 i,, mw111h' l\11h•(1n(1, (l<~1~1•vuh1:; ~" th(: .,nn1\~ ti,u,~. fr,•,•1,iHI! •>" 
moh ii),; r1,11uu, 1.<pct:ific 1~••:1\'i1.,v, 1lm;h point i,ncl viHc,,:-.11.y io1:rt;nm~. If 
tlwtw '';('Ull)<>Hn,ht i,in il••• ~•lti 1\II fir,·:K ~h1)11 ld h,~ Net i1HnliHh(•1 l wi1l1 (mrl1,m 
'""~ ichi 1)1' 1lry-d 11•11111,:(11 ,,~1-i l1Hllh0h1<1" 111111 l11r111• nrn, wiLh .. ,1 kohol". I :,,p<· 
f1J111i'11,xli1111uithon,. 

f'loh1hilif;,•· .... A1l ,1w,11lwr" ,,f 1.hl,, d,1r;,, dbsulvt• in w11 t1,r 111 f,1rm 1•l,,11r 
1~11h1lio1t•• one! ,u·c :-mluhlt in n1 tm y d1'1tu 11i,•. 11qlW• 11 lh. 

lJHo,; ..... !J.'h,~,«• puH~(lllN n 11•idv 1·1u11i11 ofsoluhi liJ.ic,:, nlld 1:11m11,1lihlli • 
0<111, wh i1:h muko l.lwm 1111<,ful in r,h,11·111111,tiut!c,11 i111cl l'.Orillll?~ic Jtf(•l)II • 
roii,m11. ' l'lu,i1• hli111dm!ij~ 1·1md11n; l,htllll hi11hly ai,1:.1pt11h!\\ for h11ir 
(lr(•HHi11nx, luuld lolionK. 1mtH11111:1w1n1~. l1Ji: lol.io11~, :,h11vi111: t:1·cm11:! 
1111<1 1ik l11 (•1'<'111\1~ fou. u p11ro~i,lo, ,,int.rn,•111 whieh i~ ~l~hl<1 inn:,- h1• 
111·,,p1m,tl 1111i1111 th,11,c 1i,)111pcJ1mdK, 1Vhi1(111if.1.yl)(! h 11Kt!i. inueli\11\f(, tlw 
p11ro~ido). 'l'holr IIHO iu wtmhnl.,h, ,:,111(.nwnl• . fo di1>(:~111Ht•d mid~r 
()i11 r111 <ml$ (p1111,11 11\Cli). '\'hoy nlH11 nrn n~od Ill m11l111111 ~uppr,,;c­
t.cll'i N;, l\01•1111,111~ er1m11u1, 1,t.11. Scm P11/J1(!/./1yl<mft (//yco/ l}i,1(.111,•111 
(lml(IW) ;1utl (;"/yt'(I/ B,/1,,i•• (nhovr). 'l1!11, li,111id f)oly(, t.hyli,mi 1:IYl!ol 
,100 m11l 1-1111 ,,,litl polyt11J1,vll11w 1d.vcol :1;,11►0, na,,rl in 1.h,, pror,<•1tlo11 
<1fJt,dlfod (1)1' o ponniaxihl\: v,11'i,1lion l.h ct'f:(11) in t lm 11ffid11l l',1\y,i1.h­
ylo,10 Gl~·,:ol Olnlntlll11.. 111·ol'i1fo 11 w,11.,, .,11ol11hlo olnlnumf. huh•' ""'d 
ii, 1ho fu r11111lnti1111 ur 1111111~• d<er111,.\t.)l,:ir,i,ml pr<•pn1·111.i1111x. Tl\,\ :,(,l!d, 
wnll.y, wn1.(,1', Rnl11hli11ely,,0l11 ofl,t•1l ur<• 11:1(,d 11.l i111:r11111UJ 1.1,,, v1•toK1t.y 
,,f liquid polyclhykn~ 11h•col1111tH1 U> 1;f.i(fo11 11i11t.tH<\llf. ,111d ,111pp11111 , 
(.rn·y b1)11(•l1. 111 mid it.ion, lh,i~• nr<• tu1od I•► ,:,,1111)t'Jl1111L<1 for l.lw 111<,ll.itlf( 
poi11l.- l,1wm·i111(••l'ft¢f. of (lt,ho1· Of!t!n1H, i11, t!lll111·ol hytl1·11Lt\ ,11,<;, (Ill • m:h 
hoo1111. 

l.>1,ly1it.h)•h111<• {; ly~11I Oht tm~ilf: UfiJI . .. ,f'fl•/)<ll 'U/ion; I l111t l, 111.,IY,:Lh· 
y(1,111, 1:lycol :l:1~0 t~Oll 11) 111111 p11ly11t.h~•l~111, l!iy,:ol •lfJI) [fi(l(l 11) 1111 <1 w11101· 
hnd1 l11tlr•"· Allow t•H·,iol, 1111<) ~1.i1· 11111.il ,a111111111lutL II' 11 firn11,r prcru>M· 
i'itJn i11 clc•in~I, r,,11111,:ro up 1.,, JOO ~ of 1H,l}·,,1.hyl111t\! 1dy1,1I ·100 wi~h 1111 
1111111, I a11hn1111. of polyo1,ll)'h1110 1:l)'t,ol :i:u;n. If ll Iii :l!i% uJ' 1111 ,u1t<<:<>1m 
11ul111i1111i111o ho h11:m1111rn1.ud in 1.h i11oin t,111mil, n1p l111:t, !iO 11 of poly~tl,yl , 
t:ilf. r,lyr.,11 :1ar,o h}' Ml ,: ot' 111,,m•yl 1,k,1hol. 11.,,.:~: " w1\ll•l'·ll\)luhl(• 
,>inuuont hdHfi. 

Polyo11yl 40 St<ll'lfOtO 

l'11l~•(11xy• I ,?.,111 l11m<,ll!vl), ,~ . h\'tlrn•,~•lll'•lrn~\'·, ud,ult-<•nn<mhi: 
. My1:,1 11c:1> . . 

ru;nov:,.1,,.o)h1, 

\/1(.(}fJ . \ •••.-: -.(i•111ulr IN li rty, 

, : U 1)ti116>\ir11~!1,•Sy 4f'II 

J>,,lwt,h:,,l11110 1ilj•,:ol 111cmoHl4:lir11\.e l\ll)lhl -HH-:11; 11 111ist.11ru ,.,f 
mono~IA!nnlLI> 11lld (1i11l(lt1rn1.l• rmh•l'i; ul' mlxl!d ptll)'◊XYl!\,h~ln111, ili11IK 
,u1<1 c111·t(ll\l)l>tldi1111 1'1·<1(? 1:i:,o,,olij, t.11,, /\\'l!rn (((\ p11ly1\ll!I" ltlllt(l h h1)i~11: 
11q11iv11lunl, l.n olmul ,JC) ,ix.1•1\l,hyl,11111 u11 1f.1,. / 111/y,J,l'.1'1'1/1y l,tm• •>_<I 
S/(!f>rnf;: ia 11 ~imilm' 111ixt.11r<i in 1vh i\!11 tlw !IVl!rlll\t: p11lym,•1· 111111: t.h i, 
1,quiv11lt:ll\ lo 11h•>Ut bO ,1x;•u•L.hyh,111> 11 11i11i. 

l>ro11M'fltiu11 ..... ()111i m<:l.h1ld c1.111~h•t~ qf l11,-11.ln1c th1, c11rrc,~p1.1111li111: 
p0ly1,1 hyl"1w 1r.ly,:o l wil-h 1.111 t•q11i 111olor p,wt ion 111' 1,l1•11 rii, 1wid . 

J),,., .. r,11t iu11 .... ,Whil (1 to lir1ht.- tn11 IVllS.I' ,:,,till; rn l111•]i,KS Ill' llllh :, !':.i nt 
fot- lik1.1 ,., ,or~ ,·on1,,mfa lttt\.\"~(~I\ :W ruuj ,;•10:•. 

~oluhilJty ..... s,,~ul)h~ in wntt,r, ,,kolH,I, ,:lht~I' ,,r 1~(:l'•t1'llh' ~ j)•,at)lllhlu i,, 
111hic,r11! 1,1· 1•~1:t1t11IJlc oil, •• 
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lJHoK .. ··•Confa1i11" 11Kl,t,1· nnd 1,IN hul fuu 1,Uo11• U111t. hll1l11r1, b•>lh 
]y(lpltllk 111111 hyd1'<>1>hili1, clmr11c11,rl~tfo• lo 11111k{I it uucf11l ,1N o 1)11r, 
frwtnnl nnd tmml11ifior , II. I~ All i1111r<,die111. of •mm• \'Y11t.,,1•,•1.1l11hlc 
oinl.11n111\. untl cn,11111 11111111•. 

Polyoorboles 

.SC1rt1itn11 ll•lcr•. poly(oX)'• J ,l!,·oth11111tdl)•Jl 1h,rlv11, M111>ltm1• (/,•1!~­
(,'t11111•rm1 ); Sorl~h\11 (/\/11101/ ): 'l\v,,,,11~ (/('/) 

t(>c<:,.11.()h, ,.K)Cr1 ~)~fJII 

t ····r" 
·•o•·•· •(.f()(:,~ 16lf0H 

11,(..(0C.,1 W, II 
h,111 ►• uf W, >.,y, l) ,)oj ; 1, <.(•, 

u H ff.~t•t,, ilCOO l 

Sotblt u11 1,~1<,r,1, 11,1ly{)~y1,1.hylo110 11,irivntive•; fnt,Ly ncid o~tC11• M 
(l()rbilol 1111tl I\;, n11hydrl1foA Mpolymorlzoll with 11 v11ryin1c numhor of 
molo~ (>f Mh)'lllllQ mtidr., 'J'hQ Nlo' r~co,inl¼n•: l'fll,Y~•1rbot1, 21/ 
(Ntr111•/.un, 1:iivt'n u/1,>ud, 11 l1111mto 11,,io1·; / 1,1/ywrlwll' 1<1, 111>nl111ih1t11 
j)111,1r; Pol.v•ul'l,111,,, Iii!, 11 inixtnro of Kh,nmlo ,md 1111lmi\.11lc o~Lor•; 
nn<I l'u(w11rblltt 80, llll olM UI eM<lr. 

l'ro11flr11tlun• .. •'l' h<!R~ i1111,orh11\l, no11io11k 1111r r111,t1111t" (1111nu 2tlll) 
nm 1>r1lJ)lln)\I ~t,irllnjf witlt ~1)1·bilol 1):,- (I} ~lin1in11tim1 of wntOI'· 

f•n'lllil~ft 1111r-hilm) \11 eydk •orbilol onh:,,tld1l,,l; (:t.) p11 r1fol outurifi<:11, . 

t.1<111 ol th~ uor!>Hnn wilJ1 " flll.l.y ndd uuch 1>11 vl<•ic: or 11111nril, 11(!1(1 
,Yl!lldl!!•t n ho_•(h111 ~ijt(11' knvwo <:1mu)lordc1Uy )lij II SJ""' mid (:l) 
<:111111111.nl odd,,hm\ ol flthyl,,1111 11~ld1! .v1cld h1" n '/\1111e11 (1-1 1,1 1mlvoK, 
,v~U1ylm10 dol'lvnh vci). ' 

_l)vucrl(1tlon•: -PolyA1;1'/,.11,•HII: l,1•1111•11· " ' n,11lu,r-colo1·11d. vil.v li,iuid· 
ft.mt,,, •:htu'i\ClcH'IHl,1-: mlor. wm·1H. 11mh(1\\.1)u1t hltlm' tmJ.tfl' upt•dfir 1,., w ' t ' 
l ,O'/ 10 I .00; Jtll ( I :?.O 11quouo11 lmlul ivn) c, hi II. ' · · · • 

1 1 
.V 

Solul1llll:,,· ···111)/,\•,~111'b11I,! HO.• y1,ry ttolul,I,• iu ,w,1 m-. 111·,111,0,;111: 1111 
1)tl1Jl'i(tK~ <lt•<I 110(11'1~• c:ol()rl(m• 11111\11,11111; 111>lnh(l• l11 nlt:nl,.,I, c:,11.t 1111,,o.r<l ,iii, 
corn on, (1lh)0 I (\CO(l\la•, ll11'l.h11,wl or \11lut1111,; .. , ... 11,1,1,, in rni,wml ,,11. 

UH(lij,··· ·l:10<:!11"11, t•!·ih,1il' hy1lr,,ohil11, 1111~ l:,-u1►hlliu 1:h11r11,1lnrfoHcu, 
U10K1: no11lomc a11rh~r-l.1Ul !II 111'<1 v<•ry ll~l:Jul "~ vm11IKif)'i11,, U)!l,'nt,1 
lormm,c l)/W 6111111!110,1• 111 ph11r11\nc011\l(,nl11, co•mntica nnd othc•r 
l-:V1>0~ of vrmhu:13. Poly$orhnlo 60 i~ 1m ini;1·,,di,int. in ( .. '1,11/ 'l'ar 
Oilltml'llf. nnd So/111,io11. SHo aty,:11/ Bllwl'11(1>,)t:1.11a1;!), 

Oth<>I' Wu1,,r-811l11hh1 0 1t1111111111 J1111,1> C<,1111111110111 
Polyclll,vlt1,1t, Gly(11114{10 Mrnu1M(u1r11l(, Uni' XVI • .. . fi n <•lhM, .,1c,,,. 

h~'JI ,uul Cth(tll', !:ltn1ilr,,nK-1)1, rvnl.1 whith,h, ,Kh,rl\'IMi u1' tHmd)' ,,d11rh.,~!-­
r1111••: 111cll• from :10 "' :u•, F1°e.lll,v ~ol11lil,> in ,:111·111111 lnlr,u•hlorid,,, 
cl•li>ro(or,,,,e:Chc:1· ,,r cu~th)ic,Huh h~niiu: tt1il(ltf l;\'m>l11hlc~ i,11\l<.•oh(,,; in1mlH• 
hie in w1•lt'r. , , ... ,.,.,. 1' 11,.,ui(111ir. ~orfo('u -n,;(i\·11111tunt. ii, th<.• pn)p11r(IU<~n 
ur' Cf'<)nnw. loti,,,.,.. nin1uu,1\h1 mHI t•i111HHr pht1rnH1t,•~~t,1(ic:11t 1,r•-.p1,,·mioim, 
which nr1> rnodil)' 1<ol11hl11 In wal1,r, 

Pharmaceutical Solvents 
'l'lw rnm11rknblc gl'OWl,h of I.hr. ,.,,lv~nt. in,lu:.t.ry i~ 11tl,(1:-t.1:d 

hy Urn mon~ l,h1H1 ;J()O 1;olv,mtu now bei111i 1>md11cnd 0,1 JIil 

indu~t.rin l 11<:nlo. Clu,micnlly, t.lrni<o il1dudo 1\ f.~Mnt. vnriQLy <'Jf 
ori:onfo compounds, 1·1u111i11~ fmm hydrm:nrhom, lhrouuh ul­
cohol~. e~t.crR, ctlwr11 nnd ·11c:id11 to 11 it.rop111•11ffi1~i;. ' l'h1,ir 
11111111 opplit:11t.io11i, 1m1 in indusl:r)' ,uHI t-.lw i;yn t.hoi;ifi of or1t11n­
k d1cmicC1l11. C,,mp11rnl.lwly row, howov(ll\ nrc ui<od lit< r.nl­
vttnli; in 1>h11r111nL)Y, b1t<'.1IIIAI) ofl,heir t~1Kidl,y, w l11t.iHl.y, in11t11-
bilH,y nnd/01· fl,11m1111hility, 'l'ho:<o (:ominonly I.\Hlld 116 plmr­
,n,,ccuticnl i;olvcnt,~ ,1re d11H(:l'i l.1Hd in I.hi~ ~er.I.ion. 

Acotono 

c:11~cocn,, 
A C(ll,lll\O lll'l-114-l.l C:,M,,0 (!jlH>t,}. 
(,'(111liri11 ... t,. iH 11a,Y /l11111m(1b/,r, /)11 n1,/ 111,11 11i/wr1: IL 111t1y IIP. 

i1t11ilf'll. 
11r<1111u·otion-•-l•'on ncrly 11b111i11~d 1rxd11•1v"I~• frn111 th,, <l(l•t.ruc, 

I.iv(• ,H11t.oll,1t,inn of wo,111. 'l'llt, 1li~tilh1l<,, i1n11ui11\.illJc· pri nt'i pully of 
111<,1hm1i1l , 111!11tic rwid 1111d 111:l,Ullll! w111< 111,ut.rnlizu<I wilh li,1111 nlld \.h,, 
ncol.!IIWWllff ttC1Pnrnt<11l rrum Um n1dhyl nk nh,11 b:,, n·,11:Lionnt lliKtill11-
tion. A<ldil.io1111l lJ1111111.itfo• wol'!I nh111i11(1d hy p;vrnb'•i~ oft hi, 1:nlci, 
11111 ,1Ml,itr. fm·ml!d it111111 n<•l•trnllinl-iou of tllll •li~tillnl{!, 

II. 11(,w i11 1,hl11hu~l lmm►ly 11H II hy••l)l'<11lm:l nf th~ h11t.yl 1111:ohol 
imlu•t r,v, 'l'liir> nlcohol i~ fomicd in th1: fo1•n11mtnt.!ot1 of cn,·bolly•• 
d r11t,111 •uch tiff com Hlnrch, 111oh111H<•H , ulc, h.1• Uw !\Cl-ion of tho lmclori• 
, 1111 Ch1Mri1,i11111 01:1110/111/.,v/icum (Woizmmrn fllmrn11t1t1.i•J11) 1111d it. i• 
11lw11y~ mw of I.ho prod111,tH f11r111NI in I.he, proc~,<K, 11.11l110 i11 oht11i1wd 
h:,- lh~ ('./tl.r\!yt.ie oxidution o( i~oprnpyl nlc:ohol, which i• prcpnl'l•tl 
in11111)ropylt•ll(• 1·111111ltin1! from tho "crnckini;" of r.1·11d~ p~trnlc,um, 

U11•11>·IJ1tlu1l• .. -'1'1·r111t11HHt11t,c11l11l'IM,, m11hil1,, vol11 lilo, no111n111hl1, li,1, 
uld wi1.l1 11 chnru,,u,rl~lk 11\lvr: ,1111,~il'k nr11vi1y not moru Uwn ll."111!1; 
tllt\tilH lu,(,\Ytlr.11 fib.ti (UHt fi'I(': «:o,,r~(:0,K nh,mt ... fu~--; n•tU(•~)~lfl 1m1'11lor1 
nc:ulrfll hl lil-11111~. 

S11h1bllll;Y···•M iN1•ihl<1 wil.h ,vi,11,r, 11lcnlml, Ll1.h1•1', d 1l11t11f1,rm tor mo~I. 
v•1l•1lilu ,,ii•. 

Uo(tl)""'i\n 1mt.i•~1,/.fr in ~•)11,:,,111,,,11.i,·m• r)l)f)V,1 81)',,;,, In ,:mnhitln• 
tiun wltJi nhiohol ii, irJ 11•11<1 11h 1111 nnU~<:i,lk tfo1111Ni111: ~oh1tim1. It, iu 
omployml l)k n m1,11,,u·11mu iu 1111, jl1t1pnrnf.it111 of olo111·c~i1lK In pluco 
or lll,hor. H io lJ~"" r1H 11 .•olvMI ror di•11(1lvil11< r,,u,y h,11lir:s, roNin•, 
11yroxyli11. lliot1~1ri,1I~. 1,h1, m11.I nl~o in C.ht m111111f111:ho·1, 1,1' 1111111:,, 
,,1·11nnic c:,on1 11111111d• ~m•h 11\1 ~111,•rot'orm, t:hlorohubmol ond nHuurbitl 
11dtl, 

Alcohol 

t~Ottm•il; Xpirihi• Vlui lfoctil'k11111. ; 8, \I, ti.; X1>iri1 ol'Wiuc,; 
M,,1.hyl<:11 rl1i11ol 

1~1.hyl nlt:ohol IM• 17-fl); con(ninH !l?,,:J 1.11 \1;1,/:1%, hy w<•i41hl. (!14.!I h1 
\l(i,()%, by volunl<i), 111, li\,!i6° (\\l.l"I•' ) ,1t'C;,l·l ,,OI! (•HU)'/). 

P1•uJJ11r11tl1111••· ·•H nH lrn,m 11\nd u f,,,r ,:~•11l11ri1,~ hy l\1nnc11t11t.i11,, <If 
l~(~rlniu eHrhohydrntutJ ill t tu~ Jlt'C'Ronc<~ of ;:,vmu-:-.,,, nn c:u1,)1n1,, t)t't!I\Olll, 

in ~1•1161 (:(,Uu. UHnhlu 1mrhoh~•dr1,t11•cm1111i11i111t muhirinlK i11d1ul<, 
moln:,K~H, ""!lilt' c,uic, fruil juicr.H, 1,,1rn, bn rh,y, wh1,at-. p1,1111to, w,,, .... l 
~1111 w11KH, 1111lfit,! llqu<►l'l', Ar< :Vf.Okl i• <:npnhlti of f1•rlll1•111i1111 tml:,- ll · 
1ch1r.1!~(1, ll•l'rncU>ke, tl-m1111110K11 nnd IJ··1c11l oclJu11, it i~ 11~K<>11t.iul 1.h,11 
mo,·o t·omplcx l'Atl~1hy1)ro11m1, •11.:!1 n~ nlnrth, b11 ,•,)ll\'(,1'1tHI lo 1111~ or 
m,1rn ,.,f i lwsc. •implu Kllf(1m, lwn1ro ch.-.,y cnn Im ror,1,11n l\i(t. 'l'hi• fa 
m:(:<lnl1>lh1h(:tl \'11fin\t$ly, mmmm,ly h,,, tell1.y111r,• ,u· ,11:id•1'.nlnlyl,11d 
hyllrolyHiu, 

' l'h,\ 11,11. ,•,mcli,m 1.h1)I, o<•.1:111·~ wh,:,u 11 hl•)(OS(!, l(ltlt'.I>~(, for ox11111 pl(,, 
•~ formt>r\U•d lo nkohol muy bn ropr11~<<1llL•tl n• 

C1;H 11.0,; • 2C,:H1,0H ·t· ZCOi 

but the 111m:h1111!um vr \,h(, 111·111:,i~M ii; vory 1:11n1pl1•~ . 't' lw f1>1•111(mtod 
ll<1n1d, co11t11l11l111c nliliUI. ll\% 1,f 11kohol, iK di8tilloll to ohtni n 11 
di11C.ill11lt• co11111ini1111 !H.!1% uf CtH1oOH, b,y vnhunr.. 'l'o pr<1d11<~1 
o/1,11/11/ 1! ,il,:11/11)/, t.hu !H.1% 111·ochw1. iK d1,hydrn1.e1l by vm•i,,1111 prm:1t1<.•• ,~ ... 

I\. mny h<1 p ro1h1c<itl 11l,m hy hydrntion of uthylmrc, ,1h\1111l1111t 
Mu1,1>1i1,~ ,1f whid, or,i .w,1ih1ble l'r,Jm 11ut,11r11! .. 11,I 1;oh11 own ~m,vM, 
l'rn1u wn•l.111,nMw< of 11111 1►11 lrnlm1111 imh1•lfY 1111<1 01.hor ,10\U'l'.O». In 
111101.lv.ir 11y11C.ho~iH 11~nl.yl11nt1 j,, hydr111ud l'.11lnlyUl'11ll,v l,n 111,11\.nlth• • 
hydll, whi1ih th1:11 i~ h:,,tlrnl{t1l1ul.11il l'nlolyt ie<1lly to (,t,hyl nlcoh.-,1. 

l){,J&(!l'lt>ti1)1\ .. .cr ,,uui{~lU(mt. ,~olnrlm'\K, 1110!,ne, volotifo li(J\ltc,; fl>lit(hl 
hot du,t11 1.~(,,ri1lfi•} t,iclt,r; l)urn inl( \w;,it•\ t,ni),,, 1~1 '/W,' l)ul v<>lnl ih'l.<v\ •~v,~1, ul 
H lt)\V (mnp,:n1tnl't1, mul iN nnmnmblt1pvht111 P\111.' , ii i\l lHHJlrnl h >Wrt1•dntdl 
i11di1:r,1<,rn; 11p11dlk 1:1·1,vl~.V m I C,,1,(1" (t.111, US (,1,wn•rn.,111 11h1111lu1'1.l 1<,1u, 
11<,r,llort r,,r Al,ec,holJ n<,< nhov~ 0.111 Cl. indicnt inn 11111 1,,,a; 1111111 ui.:)% uf 
I lel-11,0H l,y Wl!iJCht. <ll' 0,1.!1% h~ vuhllli(o. 

Sol11blllly• •Mi~d bh• wlH11vnll>r, 11c1,<1111c, r.hk•mform, ,,ih1>r ••r numi· 
,11hor t•r111111ic $olwm~. 

l1101,11111111lf►llidt•"• .. -'l'hi• m!d 1m111i1r111i1111• ,:,mwh,1111:" hl11h 1111rct!t1I • 
t\t~(• ,.,. ut<•t'thOI wm ~H'C'idpUttlH mn•lY ium·,i1mir 1u1l1t1 froth ult ,,,,mmui, 
11ol11tfo11, ll~11l'in J(!llloml!y i~ prodphu!~•I fr1,111 ,, hyi,ln,11lt-11h1,li1: ,,1.,tii • 
nm whu11 tho olc,,l1t)l <~onl<,nt i~ 10,~ntN' dmu nh,1ut. :m•,,,. 

~1ro111: oxi1/izin11111w111~ oud1 n~ ,,h/11ri,,,., 1d1ri,· C1tit.l. 1>1"'"1' "1/f(1J111h• 
or rhromot,• Ju llf:id ,1olu1.hn, r,utC':t, io 1mnw .:~\~WK ,•i1lloulh•, \\1j1h it. 111 
)H"od ucl• t\Xitl11Ll1ill 11r,1,h11fo, 

,l//111/ie~ cml•L' ,1 tl,1,knni11~ in colol' tint• to 1111' •mall ,nn,,11111 ,,r' 11ld~• 
h;v,I<, 110111111)' 1►rcl•Ml in II. 
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UHOij•••• ln pl111r11111cy p1·ind1)nlly for iii! 1:1olvo11 1. JlOWM• ()>111((1 Zl6) . 
It. 11lHO iA llHCd M 1.ho Nt111•t.illK point iu tho m,,nuf,wum, c,f 1111111:v im-
1wr1.,u11. ~,m1pmmdN, lik~ ~1.ho1·, chlorot,mn, N.c. It. nl•o i11 11>1cd 11~ t1 
fll<ll, d1lof1~• in tho don(lhir11d form . 

It i11 n eNS 1lu11rn11i1111lt, C<mNm}UllJILly, it, 1>1:r.111110111,IJy ha~ 1>~1111 
11dmh1l11t~,rn1 I i11lr11vono11Kly for 1m•opc,1·111.iv1i mul po~1.(>pomt.ivc .,, .. 
,t,11fo11 i11 11utimllQ in whom olhQ1· mooHuru~ ,no i11offoct,iv<• ... r 1,m1•· 
ltnlndknwd. 'l'ho du11il c1111>foyc,d h1 l f.o l.f> mJ,/kg. HK i11trnvn• 
1ww1 1i1ie ifi II Hp<1<:i11llio1I 1mu:c1<luro ,:md 1<ho11 ld 1.>l' Mlp\11y111t 1111ly hy 
min 1:xp,1rien,;x1d in tho tot h 11i11110 of 1n11:h u~o. 

It. i1., 1.1~ncl widoly 111 1<1 11IJ1111od by lny porAOIIN 011 n uocl11tivi,. ll, hM, 
howovm·, l\u m~d ir.11lly n11prnv1nl Uku (Q\' \hi• 1>11rpo1Nl, Moroov1,r, 
11lcohol r►o(onUnl<>H thu CNS effo\~t• of numc>rouH NNl11th•o 1111d de• 
1lr~•••rult dr1•11•i. 1-len~e, it Rhould 1111t IJ,, u•ml h:,- pnlicn\,11 111kin~ 
c11rt,1i11 prn11~ript.l1111 dru/(h or OTC modi,:,u.lon~ (~~1:1 pni;o lllfi:!). 

lf:xt.1m111lty, it. hoH n 11mul111r of m~diMI 11M1t, It. i• ,i golw,nt f'or tho 
u,xiwtkn<l rol c1111•in,i i,:_y J)oi~<111i111:, 11ncl ~twuld h11 u•otl rn wn•h I.he, 
11l<in t.h(1ro11~h ly uo,.111111'1.vr ,,1111111<:1.. 111 11 con(:1m1.r111.lm1 of ?,(1% it i• 
11111ploy,Jcl !',)1• hnth inu tlu, Kkin for t,hc l)l ll' J)IIHO of <"t(1li11111111<1 r1.u/1u:­
i1111 f,w,irn. hi hltth t.ollt-1111\mt.ion~ it iH n mll1r/11ci1:11I nnd nn in1: rc1li ­
m1l of 11111ny liui1M1)\J1. In 11 con<:onlru1.i,111 of h0% it fo 11~t,d lo 
prnvonl HW()/1t.in11 in 11i;tri111:1ml nnd ,111/ri1/ft//,i1: k11fo11K, I~ all•o in 
m111)l<)y(:d (,1 ,,l,ll,11•<) ~ml hl\rdtn th1: ,,l<ii1 ,,n,I i• lwl1>ful in pr11v1,11t• 
iull /1,!fl.,,>t•t•H in ha\dridclt,n 11111.iun lH, lrl n umwi,alt.l'l\(.inn of tlO l.o \)CJ% 
it. I• 1(<1r111kl,lril. t\t. oplimllll\ 1:()ll(:11111.rnl.io11 (70% h.v weir.ht) ii. i• 11 
,:0,111111lliN(tJ)li(· fol' t.h(: •ldn (/or."/ l/11/i-i11/11!'1itt,') mid 11l1111 for in• 
•trumQnl.ff, It ul111) il111•0<1 n• n ,;fl/1,,:,11. t,\ d t~11~1, i.!11, Hki11 npl11Hl111d 
,vit,h phmiol, Hitth 1)11111~1111.rn1im1~ of it. ,11'1011 11)'1' lnJ••ctccl i11U► 
nnrve• 111111 1:t111gll11 fol' 1.h1• l',,/i,,f 11/ 1,cii11, lh'1:<,m11li11hi111: t.hio by 
c:11\1:cilll( 111:YV(l d(lJ(Clll(IY(l(it,>n . 

Donllllll'&d AleotlOI 

An 11ct flf C1111,ir1,~~ ,June 7, l!Jllli, 1111l.h01'i1.v1; 1,11(1 wil.h1ln,,vul l)f 

11h,,1hol from hond without 1.h,1 p,1ym~n1. of interm,, rnv1:11u1, IIIK, l'or 
1.111! potpr.1111, <.1f d,)11111.111·111.i.111 nnd IIHD in tho m·t• nnd imh11•l.ri1,1;, 
Thi~ i• l!thyl ul(!t>h<,I t.,, whid1 h11v1, he<:n ndcl~cl ,mch dtnnl-111' inft 
nlnl<,riulH cw \.o r1:nd11r I.hr! ni(:c)hol unl'il. for \lsc M ,,,, i11toxic:11t.i111i 
buv<u·111:o. It in diviclod int.,, t,w11 dMt)Cij, 11,1muly, ,:,111111foll!l,v d,m11 -
l11l'(:d ufo11l1,,I 11,111 •l>•'•:i,,11,v tlmwl11ri!d 11/c·oho/, prnpnrud in 11,'.<'t>r• 
1.l:mi,,\ wi1,h app1·ov,,cl fm·111ul1'1:1 pr(l~(:Yll>11d in J•'11!1,1r11I lnd\lKl.riul Al· 
,:ohul l'ti•1tt1l11ti<1ll~ :1. 

l11 fo1•mnf,io11 rr.1111nlini: lhc \ tJJ(, ,11' nlunlu•I ,111'1 p(lrt\lil r11quirn111111\tk 
mny he! oh\ 11ior1I frl)lll 1.hc Huicloi111 I l)i,•1,ctm', Bu rn1111 of A l(:(ll\lll, 
'l'olu1t:c11 t1tl d Jlirn11m1•, i11111\y of t.h11 folluwi111i oflfo<1~: Giucimwti . 
01-1 ; Philudcl1>hl11, PA; Chi(:111:11, 11.; N11w Yori, . NY: i\1.11111111. C:/1; 
l,)11ll11(<. 'l'X 11 11<1 8111\ l-'r11111:i»1"·'• C:/\, l•'t•d(,rnl r1:1111l11 1i,111 1mwMc,~ 
U1111.cu1111,lnU1ly 1111d •pod 11lly 1l 1111111-1>rnd al-,oh 11li11111\Y b11 p111't:h11s1•tl 
h;Y pro1.1cl'ly q11111ifiutl 1m•·•"·"1" from duly t~H1hliMh111l d111111l11ri111r 
pl1111h1 ol' l.1uu1l<cd (1(111l(lr11. No 1wrmit iH r1H111in•tl fur (,It<, p11rd111~,i 
1111d U11¢ of co111pl<1kly dmrn l.urod nkoll<ll 11111<,~• lho t>lln:htlijl/1' in­
tl,nclN l.o n,1,ovvr 1.h1l ,1l,~1h,1I, 

Com1>ht1,,1y l>1111utnt<1d Akohol .. ,' l'hl11 html upplio1, t.n 01,hyl 
11lm hol to \\'hkh 111,~ bc<•n ndd ~d 1111'(ol'i11h1 <nwt,h;,-l i•ol,iu tyl lwtunu, 
));,'tllll11h1, m1,olin~, n(:ulnldul, koroMclll\, ,,tc:) or Nm:h 11M1n·e: thn1 tho 
1>1·od11dM lllrl>' he ~old tllld l\ijlld within •:orl11i11 li111iL11t.fo11• wit.hvut 
Jl(lrl ll il• nnd bona!. 

f,pndnlly Ut111111.u1·t1il AIMhOl ••·· •' l'hiK nlcuhol itt IJtUm<lutl for m,o 
In 111irti11w1· 1111mho, of NJ11,cifiod art, ond ind t111t.1·111• th11n 1:omplcll!I>• 
,l(i1111h1rod 11koh11I 1111d U11, 1:hnrm:l,1r of Uw 1h111 nl,11r1111t. or d,:1111f.llr, 
111\IM l1t1c,d i• •u~h Ui11(. • t)(tcinlly d1.mnturod 11k,•h11I mny h1: •old, 
1uiKHOHN111\ 111111 11111,d 011ly by tho,c 1>ut K011H m· firm• t.hnt. hold brmic 
l)<•1·111itJ! 1111<1 11ro ,:ov~rNl by bond. 

l•',wm11l11n for 11rnth1ct~ w . .inll "liudnlly <hmnt11r\!d 11lcohol 1n<1ot. bt: 
11p1ll'IM•<I J11·ior I(• lrn(, by !IILI n.11J1i111111I l>ir1,:1:t.11r, Jh1rerw 111' Alt:,,hul . 
'J'ob1L1:r.o nnd l~irnntnl• ill ,11,y of llw l'o1tinn11I <>ffi.:c,~ liK<.c,d 11h1>""· 

Um>~····••IIPIH'•)~lm11t,oly f>(J 111ttici11lly d!>lllltllrt:<i 11lct1h1,l furnwln11 
C<)lll,11ininff ,~,mhi1111tlono of m,m.: t.111111 00 diffc;i·tmt clm111tm11nlij m~, 
11vnilnblo to fill tl11• 11N,al~ of q1111liriod 11011t11. ),M1(1\ 11ni,111nt~ ,)f 
npt1dnlly tlm111t.urnt.11LI nk11hl)l,1 nm lllllltl 11H m w 111111-01'inlN in tho 
,,roduct.i,m o( ,1,:01,1ld1,hy,fo. N>•nth~li1: r111Jb11r, vh10~11r 111111 et.hyl 
chl,>ritlo nH woll 1.111 in t.ho mo1111 f111:t11 r<: 1\i 1)rn11riol11ry »<.•lwnlN 111111 
cl1111ni1111 Ho!\1\l(,1111. l~t.hor 1111d chlor1.1for111 ,,1111 ht.• mud(• !')'<Im 11111\.• 
1.1blyclc1111t.11n•d nlmholK JJlld fom111l11~ ful' (.ha\ m111111fod.11ro. ol' lmlill(• 
' l'inc:h lr<>, <lrl!c,u Sci•ll) 'J'j nc,tur<! uncl H11hhi111: ,t\kohol m·o 11(tt ft<rth 111 
thl) r«gulClli\11111. 

$t>~~i,1lly d i,nut111·t,d 11h,ohol• 11luo 01·0 nmicl 11• •olvQ11I"' for •urfoc<' 
,:011t.inr111, ph1111.i-,11, ink~. t.c)U<:I, l)l'l/l)t1rntfom11111d 1,x1,11·1111I 1>hC1\'llllll!IIII• 
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lieulo. l..1•rft(• 1,,1unl.iti1m fife (t11ud i\1 I.Im 1>rc>C<••ui1IM ,1f ,111~h foocl 111\cl 
clruJ( 11rod11d11 "" p1tc.t.i11, vitnm,111,, hnrn111111i•, 1rn1Jhioli'"1, (tllllllo'!id• 
1l1HI blood pro(lui:t~. Ot.hor \IR<•A i11<'1111lo n1111plo1111111l~I 11w~1r fool, 
1•or,Jrnt111ul jol.fuol, 1111tilrol,,,(, n11lul.il11 111, rdri1:<•rtU1t~ 1111d .,uU.illlJ 11ih,. 
t•uw prtllhWt.6 1ll'C IIHll\\1'1\t:Ull'ntl l od11y Lh,11. 111111111, r1:1111h•e th(: 11,m o{ 
11lcohol 111, Komr, 11l11gt, of 1n'1>1l11c:t.l1111, Sp11d11lly tkm11t11rn1l 11l1:ohul 
m11y not. ho IIR<•<I in th1, 111111111foc:t.1rre of l1.>n<l8 <•I' intcrunl 1111,did 1w11 
whlll'(I 1111y or Urn 11lcohol rm1111i1\N in t.11,, rini11hctl 11rod11ct.. 

Roso W111or Olntmorit 

C1\IYI •~uu·HWUlt '', .. . , . ,. , , .• . , .. • • . •. ,, , .. , , .•. l:!r.ir 
Whit.,, W11x • .• . , • •. , • , • •• • . . .. ••. , . • • . , • , • , , , . , • • . 121) IC 
Almond OIi , • . , , • ..• • . , •• , , . . . . . . . . , . .• • ••. , . . . . . r.(;o fi 
901ll11111 Bor11 l<1 . . , , , , . , , . • . , .. •• , , , • • , , , , . . .• , . n I'/ 
S1.r111111'er llt1•C) W,Llur, . , , , • • , .. . . , . , , • , , • , • , . , , . . . . :w ml. 
P11rlfh1d Wnlur , .. , • •• , .. . .. .. ••.• .•.. , •... , • , . , , . Hi» ml. 
110~11 011 , • , ••. •.... • •.• , • , , , • . . . . , . • , .• • , 0,2 111L 

To mnko nbmu. . , . , • . , .. •• , .. ...• .• , • • . , . . •... •.. rntili'g 

H,111111:<1 1.11,, 1:111 .. vl 11,,1,,rn 1vc,x 1111d t lu, whllu w11x \n Mllnll l)lf:t:¢,.•, 111<,II 
I.Imm 111, n •l.11J11J1 huth, 11dd the 11lm1,11tl nil 111111 ,,,mt.i111w lwnll111f 1111111 thf 
Cmnpornh1rn nf u,,; , td it\uh; t,;m~hmt ·,n•J, J)imn)I\'~ d lC! 1wt1Lum boruttt iu 
tho 11urifmt wnt~r nnd »tnin11,•r « 1>111 1vr1hir, w11n11(:d l,n '/()'', nntl 11rnrlu11lly 
u<ld Cho wnrm 11ol111i1111 1<1 1.1111 mc,11.icl mixhm:, ,;(.h-rh11t ,,,,,irll)• 1111, I f1)11· 
t11111m1•I>· 11ulil ii hu" ,:,,oled to 1,ho111 •It,•· . lnn •rpurnlc: I.ho ro~~ rtil. 

It rmrnf 1u• f(('t' frvm rn11ddjt,•. l ft.l'u•t,lttl.Jhc"H, hnf1 hl~Ml r.hilh!(I. WIH'IU 
i1.11liffhUy h,,forn ,1 ll omp1.in1: ti, i>W<•<1><1rclt.•• 11th11r i11111·1:dim11x (11,,0 11/:11' 
lor •tllnw(Jl)I¢ w,1·i11tl1111~). 

IIIHlo1•y, ••Orittin,1U,d h~ Golen, 1.f11, 1'111111111• Hmnml ph;widim" 
phnr1r111d111, (1f U1~ l•l•,.,ntury AD, Wllo 1<11own fur many r.,m1,11riLi• lty 
tho 11t111u1 vf I h1mw11111m m· Cnlll 11111 l/1•{1'i11111w1~. lt hatH cltl\lll(lld 
h111. li11I~ in propurf.im1• o, mot.hod or p1·op11rnlio11 thrm.11:h,n1f. m1111y 
c,111\.11rlm1. 

\ ]~(lll• .... A11 (!IIWllitml nncl oi11l111t'III Im.~•:. ll I" ti W/0 ,:11111lwi,m. 

DIiuted Alcohol 

llilnlc,cl g ,111,nol 

/I 111ixt.med1'11l1'.,,h11I 1111.t wotor ~,>nl,1init1R •ll .0 to•ll!.0%, by wc,i11ht. 
(Aij,,1 Co 111NK., hy vohu1w}. nl. 1 t1.M0 , of CiH,,011 (All.II'/ ). 

Pl'o)1C11·nt.1t1n · •·· 

l)lmthol . , • •. , , . • , , , .. , ... , , • , , , . • •. , , , , , . , , , , . , , ,/.OU 1111 , 
,,,.,.;r..,cl Wnhll' .. ' , • •. , . • •. ' .. • ' ' ' . . ,, , .. ri,,o ml. 

M1•111111n: < h., 11lc:ol,ol 1111(1 Clll' 11lll'lfl11tl w111t,r •••1mr11t(tl)· 111 I.ho, t~nrn 
1 .. mp1•,·11111rc•, nnd mix. II' lh« 1~111,H 1111,I th(• 1ik11hnl ,md 1h,1 ,.,,~11hln" 
111 i~t m,, 1m, mr.11~111·<'tl ol ~I)• . f 1111 voh1u11• ,,I' t h11 11, i ~ I lll'l'\l'ill ht• 11h(101 !l'{O 
1111 •. 

Whnn 1)1111111 vnl11111un of i1lc,1h11I 1111<1 w1.1l.(;1' 1rro lllikctf lH/l l•t.h,:t, n 
riHu in t.0111p<:r111.t11·0 ,ml.I tt (,,111im(:lio11 of nho\11. :l% in ,·11h11111\ 111k1l 
pl11c-0. In K111111l llpo1·ot.in11• the f 1111trnclfon R~twridl.l' i~ dit1rnw1rllod; 
in 1111•,:c,r op()rnl,lom, ii. i1t vor.v illll)<ll'hm l.. If !iO m•I ,1f c,ll'i1:ir1I 1111,,>h<>I 
ore mix(,d wit.Ii rio 1tnl 11{ w1111:1·, t.hl) JH'O<l111:1. will 11(11 h,, I ()(l f!al of 
,lil lltccl i1k, ,h,1I, 1111~ c,nly 11111/.1 v. nl, 11 C(llll 1·111:1.i,m of :i:Y., 1ml. US Pmo/ 
St>irir. ,til'f11r• frnm t,hiK 111\II i~ t1(,1'1m1.:nr; ll 1,i1111.11lm, !i(Y/l,, hy vol.tum:, 
of 11bkt1l11tC1 nlcuhol 111. W.fi(J• (110'' I•'). Thl11 c•otl'u»11ond~ to A:U,% hy 
wni1:hf .. 01111 huH o Htrnd fl,, 1;,·t1vi1.y ofOJ1:1.1 1 ut. t.hc,~111111! to111 pormuro. 
If nr>irilH h1M1 11 <tp<,cific ~•·cavity lowu r thtm t.lrnl, of "proof ~pi ril" 
(0.0!M J.), lh(!;Y (lf<I Knid ht I)(, "tt/1111,r J)ri>11/:" ir J!l'C?fl((!I'. ''/wlm11 /J1'1w/," 

Jc. 11IH0 11111>' ho prt,p111·NI fr,1111 1.t,<, f,:,lk,will1; : 

/\1<,nhul , •. , , , , . . . , •. . , • , . , . , .. , , • ••. ... , ... , , , . , , ,10~ 11 
l'u1•ifl<1d W11l1) 1' • ' •••• ' ' •• • '., •• ' •• , , • • • ' '.,.' •• ' '.r.ou I! 

U11lt1H fot· l)il11llon•• .... •1•1t~ followi11,; 1·1.11~,. 111•,i ,1p11li11tl wlum 11111k, 
in" 1111 ult~)h11I of 1111y r(,qoircd low1:r )lor~111lt11n(1 fr(•tu 1111 1111:ohol ol' 
rlllY J(iv,m hi11hru' 11nr1:1111(111;11: 

I , U)' V11lumr, ..... 1)1°•if:11,1t<: tho , olunw 11u1'(:(111t,i~•• of tlw .iro111<1•r 
11k(1h1>l h~· \I, ~1111 thnt J)f th,, wenkc,r olcoh,11 by 1,, 

l/1,/,, ... ,Mix,, vol1111tu~ of 1.lu, ~1 rnn~1•r ,1lmh111 wi1h 1>11rinNI w11tm· 1..-, 
111ok1! 11 v,,1111111•• or p1'n1h1ct. AlltllV ''"' mixlUI'~ lo Hlo111l 11111.u l'ull 
WJ<ll>,11:lfon h1111 111lu,n 11111,:c:, ,uul until it. h11• cook•cl, thPn 011111<• 1111 t.h<, 
i(4rt'i(1it?t\1~y in tlu~ \I w,hm)t.'n hy •~c,din1; u w rn puri(foct WH IM, 

FRESENIUS EXHIBIT 1013 
Page 249 of 408 



1:na Glil\PT'l:11 (}(l 

1, .rn11111l1• .. Au nl(:11h11l 11f :I\Y/;, Ii)' l',1h111h• ,,. 111 h11 111,uli, from 1111 
,1 IMhol ofll1 .0% h~• volnm.,, ... .'fok<• ;10 \'0'111111:.1< or 1.h,, /M,ll'f.. ,1kohol. 111111 
mhl C\ll(mJ,h pt~tilfo1I ,w,tiw lt'J J>J't>rlul':t\ ~M .Hvolu, mm t11. t·own lumpt•rnl'1r(". 

II, Uy \\'(,i1(h l • · l)(•»iMtrnh, !ho w,111thl •1><;n•1•,1ln1:1' nl' 1111• , 1r1.1111:<•r 
olrnh•.•I h)' \V, n11d lhnf I){ th,, W<'1tk1•f nl<,oh•►I I,~· '"• 

1/11/1• .. . Mix"' 1111 ,I• hy wd1thl 11f llw i 11~>tll(L•f ,,li,ohul wilh 11\lr<fil,cl 
w11IM 111 m11kc W 1111rln hy " "li:ht of r►rochwt. 

,~'.rom,,Jr · /\11 f1l,~uh..-, uf :;nir,. h~· WPi1thl it- {(I h(~ 1ouclc: frrnn ,m 
11 k,1l1 o►i ,,f' !li,:1</l, l,y w(ll11h1. .... -'1'~k~ 1,U p,orf~ b~• ,c11l11h1 of I h(• !>:>..:!% 
11 lt,1h,,I , 111ut mid 1m11(111h 1•L1ri fi.,,I 11·,,1.,,· h1 Jll'•'"""'" !1~.:c pro'I" h~ w<,itJhl. 

Ot~tu~ri111l,,n .... Au for t\ f,,,,b.)J~ ,•Xt!\11)1 h~ ~,wdt'i(: t(i'H\1i t.y in n,H:Jn 1,, 
O.\l;l'/ ul. lh,!i(1•, imli1alli111; lh,·,f 1111• 11trN1i(l.h ofC!M,,OH ,~,r11,11p,11ul~ to 
fhal ,:ivN\ ln elm un'id11t d,,fiul( jon, 

Uuml• ..... J\ n1t, 11~1.r1111m in 11111~i n1; 1i11d11rt1K, lln i<hixlrnr.1<1, tixt,·n<•IH, 
ti(:, H-!! 11rnport io~ " lr,,mly how, h(•m 11,11,,:1-il)c,l fully 1111:01111,,1:t.lon 
wilh th1\ v,u·l,111,) 1m•11m·u11,111ij, h » ,·rthw co1111i•la nol only i11 ii• 
11111is,1pl.ir. prnporli t•~, lml nl~o in ii~ l)<•:•,m•~i111: 1.ln, .~,J/111•11/ pow1,r• of 
h11f.h W/1\N' 1,11(1 ,,lcohol. HN/ M<·vh•J/, 

N<>nbll\/l)((t(JO Alcohol 

Thi" i11 l,i~ •p nid 11l1:,1hol or d i»t illL,d 1111i ril~ 1111<,(I in Ch<• 111(111nf11c• 
1.1,,1'(•, hy ,11>1>t11vml fo1•111u l11, ,if S\H:h 1111:tlidn<iN, 111cdi1:i11ul 1» ·1•J)M11• 
t lon• , food l>"•><h•.:t•, llnvorn ol' l1~v,.,1·i,1P. •i~t.t·n,:1.11 ,1» ,m: 11nfl1. r'<•r 
hc,vorn"'' 11urpo:;o1 .. l111cm1,1l H,1v<•11111• $(!r\'i1,c, H~1cul111.i,111ij pr,1virl1! 
tlml 11\u.lifi,,tl h,ihlor» of S1>c1<i11I 'l'nx i:lt11mps who 11»0 tu x 1>tiid 
,;l,,ohul or 1li~tlllNI ,,pirilK ill f.111, ty1H1s ,,I' l)rl'/lhld ti ll~t"'I ,1hnvr,, nut)' 
file," dnilll for 11/r.o/,<J/ /11,,· ,/rm11l11wh 01· rt1fu111\ of 11 <.nn• ldor1,hl\' J)fll'l 
of I h(' I 11i 1111111. 

\:,h 
I 

r;11,rJ•:\:Pt• 
OIi 

1t•,·t·l'<•11tyl nkoh,11 l'l!i,mi-•11 CiJl1;,0 (11~. lf,J , 
Pro1111r11t.lr111- ,\myh•m, io 111ix1id wit.It~: vohmit,fi of 011'1/. Hl/<'lO,. 

hut,h Jll'(,\'iously euul1,il to 0° . I'm· nhoul I h r; thm1 1111t1lrn lir.11d with 
~mlu, ,l i~t.lJ l<;d '"" ' tfu, fir"t. h,.Jf ,;f (.h,. di~(.1llu11, ,:ont11 i11ini; 111<1~1 ,►f 
th~ um.~lu111, h~·drniu i~ l.r(•n l,•<I wilh 1111hydrou~ 1.111111~•iu111 m rh1,nnt,1 
,,1111 r~diRI llbl. 

Uut1t.•.ri1•lhm• «:J,•ttr~ ti,1iorl{11.u.1 Jict1,1ld nf 1•uu1f1l11mu;,~mm u\lnr; m,lu\iml 
>H!ill rnl t{1 l il tnut<: l1JH~1·ifit• ltfll\'i l)' ,u.m:t '" (Ui.07; cliutiln [:f>U\pldd )' ht•· 
twm•n ff/ ,uut 10:i", 

Sulul)IIIL)•· .. I II i1111!1<1111 II ml. ,,f w11rnr; mi•1:ihl<• with ul<:,.,hnl, d1l111·n, 
form. {~I hot o1' •dy,•.-•••n. 

IJ~11• .... . (:hld1y. >1 p/111mum•111i,· 11u,•~,;i(l' /01· '/hl>rn11111p//1ru11,1/ 
8,i/ltli1111 llll'S· J/i, 11111(1\ !lllf,). It h11x h1,i1n 11•1.,d UM n Hcfo1i111•./1,1'/!· 
110/ fr 111 1\1me11 of I lo •11: nd11lillfo l(,ti:d i11 ,:ly,•,irh1. 

Chlorolorm•-p1:1oe 1320. 
Ethor ..... paoo 1041. 
fthyl Acolato-pago 'I2Q4, 

Glycorln 

1,9,,!i,Ptc)fJrUuHtidl! (,lyt~4!1'«)1 

\'IU 
I 

)tt)t":ll_.<:ft0 , 10lt 

Gly1:c1rnl f !;(I.•$ l •f1I (\ 11, 0;, 1(1'),.()0). 
(:Jwmic:1,lly, ii 111 t.11,1 ~i111pl11ul, lrihydri,: 11k11hc1!. It. i• IVllfl.hY of 

npt,dnl 11111-l' h11c1\\JHe>, f.h<1 two l.urminnl nlcohol 1:m11p~ 11r11 pl'irnury, 
wht,rrni. Lh~ mi11dlcr <111,,, i,: nut:m,;liuy. 'l'hu,.1 (.hin l1~Cc)lll1\~ \.lie, firdl 
pulyhy,lrk ,1l1)11h;,I whfoh ,,1111 Ylt,ltl hoth 1111 11ltl•1(1t1 v rl,,•111.rc,/dt'ltyl/1,) 
111111 n k(1h111,1 ((/i/ly1/1•ox,v11r.p/.mw). 

l'1·011fl•·ntion .. . :. 
1. Hy m111,mitk ,11io11 ,11' f,11:c flllf.l oil~ i11 Uw 1n111111f1n•H11·~ of 11011 11, 
:>.. l.l,,• hyclmly1•I~ •>f f, ,111 uncl 11il6 lhro111Jh pw11sur1• 111111 H11p111·lw11I• 

(tel Hh111111. 
:1. Hy fornu,111~1tion of ho,,t tl\ll(/11' 111,1l1101mH in l.lu, pn,111111(:0 of 

lnr1ic, tltll(•lmlli of ij(111iu111 ij\1lf'i lu. 1111,l,i,· u,., • ., chn<li1io1u, 11 f<tllfl,iun 
l11k11• phlC<• t•~prt,~:uitl M 

1. Gly(:orin iH now prn1111r(1d in l11rl(e<<1u~n l.itfo,; from pro11,vl1,1111 ,1 
pdrnlt1111n 11rn<h.1,:1., Th i~ hydrn~11rlJ1111 11, ,:hl•.•1·h111t,e,/I 11Li1hm11. 40il" 
lo form 11llyl d1loridc,. which i~ convmt od to ullyl 1llcohnl. 'l'ro11L• 
monf, of tho m11111tllmk,l ~kohol wit.11 hypoc;hloro11,1 11\!i,I IHOCII 
yi11ld,, 1.h,i (•.hl,m1hy1lrin doriv,11,iv(1, 1•:xlrn!'.l.ion M HCI with •od11 
llmc,yi1,ld11 ?.,a•1•p(tJC.YIJropmml whid11l1l,\ur110(,, hytlfot.iun lo1:lyc<1r• 
in. 

1)11~cri11tlon- .. .(!lc:11r, 1'.olurl,,,.., ,1y1·upy lii1u i1I with ,1 •Wc1!( 11,. 1,, ,1rnl 
11<11. 111111'(' t.111111 11 kli11hl, d mtc11'.11,1·i•tic 1ul111', whid1 Ill 11,1ithP.1' h11rHh llor 
diwo,t1'<.'<•ohl,•: whcm r.x1>••p;,\d •·•) tUc)l11t llir ic. t,tuml'IJh wt1h11' ,uul 11IH1) Mtt•lt 
ii'-~"" ,m M,S 11n,I S01i HoJ11l iontJ ••''' ntld.tn l: t1p~dfh, l{l'nvHv not ht:lmv 
Ut-lfl (lwl l<m• lhi1l1 11/1% C;1l·h,COII)..); httil11 cit. 11h111tl 'l.UO" .,·•lll~r I Lll 111, 
with (l,1~0111111••ltlv11, hut <:1111 l,o ,li•t.ill(,d i11t11t'.l. i11 o ,,,u,11,1111. 

l:lc•luhllllr• · Miwd hl;, with wn!M, olruhul ,1,.,1.11111\1/I; I n i11 11huul I ~ 
111I., of M,h)•I n~1,1.1111• of' uhout I fi ml, or msih•nv; h1•ulul)h1 in chlon•form. 
1,t.111,r m· rixNl 1111cl vol 111111: oik 

hu1111111111 t,i blllll,,H· .t,1111~1,lm1iw1 ,.,my ll('<'llr if if ih lrit111•,;torl wllh 
l'l1.t'oHI( ••Xicli~iu,-1 t1J!•'l>'li 10,,~h tm d u·ttmium trioxi<l,1 , 11,,(m11iium t'hJurutt• 
nt 1mtrtA'Nirrnt p,,,·mmrR<mfrt,:. lo dilt1H1 tt••luc.i. uu~ «h11 reoct ihOH 1w,J<·t!Nl 
AC ri rll,)wur t(\(n l'orrniuf: utwurul n>'hlnt.iOl\ i,rothldh. hon in on oc,~1,~1i111\ • 
nl ,,.ml11111i11u11( nl' II 1111d mny bt, lh~ M111•t• c,f 11 dr1rk1•ni111i 111 r,,lni- 111 
mi~t.t,n•~ ,•,i11t11i11i n11 p/11•11,11,:, ~olh·ylrt/11• , l<flt11i11, ,,1(:. 

Wll.h lmrfrm·i,I 111••0</i11111 /1ar"1.i•, ii r111'1hH r<<'Hllltll!••· f:(Ut(•tc, lly 1111nk1111 
11r 11~ ~l~·••i,ri.,horir ad,I. whkh IK 11 mn~h Kl n►llll•!r ,1dd 1.111111 h,,..;., ,wid. 

l.limH ...... ()11<• of t.lu, mc111t v11l11nhh• 11rorl11!ll» k11ow11 1,n ph,11·,n,11;~ hy 
virt.11<H►f' HNH0l1;1ml 1)ruporl.y. ll,i1111~er111 nH n /urnl('<'/1111/ in kt'<•11l111( 
,mb•t./lll~tt• ,n,)j,;t , nw i11R Ul ii~ hy1cro111:opidt.y. \(ij 11,;r<1r.11hlo foal<, 
11nd hi1rh v i"co~il:,' ;\dopt it for ,nun,v p11r 1mn1111, 81111w 111<111\>rn ic:.: 
1:<1ll11r~ nn<I t<:(! h111:1; conl11h1 il, 111ul w11!1!l' h(,1·111u1.ically ~1,11lod wic.hill 
vuk uni?,ml r11l,l111 r 1)111(1<, 'l'lw lnlfor nro ,;t.oriliwd hy di1,11in11 111 11 
KC11't11idd11I ~olntio11 11ml ttl'C; nt.,11'(1d 111 I.ho r1ifri~11rnt.••r 1111UI 111,ml<:cJ. 
I\. 111~,1 h11ri a1111itt t.hornp1:ulfo "'"'"· h 1 puro nnhydl'lln~ f.',nn, it. iN 
oHod i11 l.hcH,·,, 111 rcclue~ c:1u·1ic•,1l "ll<ill'IA 111111 lo fndli lol<, 1,11hllwlnu,. 
,1c11pfo (!~11 mi11111.hi11 . )\. i~ lluC•d ())'lltly (IH 1111 P.VIWIUl lll, nnd, in !iO (.c) 

7f>% Mhll.i<.111 , II~ 0 I\JKlmnic IIKIIIOl.iu 1l1!mll.. 

hJopropyl Alcohol-PllOO 1167. 

M4>1hyl AlcohOI 

CH:,<)H 

M1!lh11110J jG'l•IIH, I] CH.10 (:!t.04) , 
Cnmi,m-.. Jr iK f>r>it/!111)11~. 

l'l'l,1n1rnth1)1 .... . Jly C,he 0 1htlyti11 1•i,rJ11c1.io11 I)( ,:nrhon 11101111x id1• ur 
,,i,rhon dioxid1? wi!.11 h~•dm1ic,11. A i h1<, o~ltl(l, r:lu·,11ni11m n• idv c,1111• 
ly,1t i11 U~Nl ('.lll)lfllOIII)• . 

DeHorlpllou ..... (;IMI', ml1•rll111,i li<t•tld; d111rm,tl)r1nlic, ollM, n11111111uhle: 
ll]l(,cifi,: 1:rovit~• not 1111,rn thntl o:rno: ,li~lil• wi1hi11 II Ylll\1(1! ,11' I u l,~IWt•vll 
tl:t,b (md li6.'/0

, 

:0,(1luhlU(.y ..... T\.ih1(il1I(! wi\ h \v11tt1r, ,}t,:oho!, <~lher1 h11 11'1,1.!lh~ 0 1' 1110~1 ol.h· 
fir ,'>n:nnlr. J1(1' \1011t 11. 

IJ11c~•····A 1>hr,,·mncm11i,: 11irl (Holvnnl,), H Ill l<•xic:, llltt<"1t.it>11 111,w 
n••lllt In hlin1l1H111ff; Vl1poru 111~11 ll\11)' (!llllHt, to~ic 1·111u!l.i,u1~. 

Mothyl ltsohulyl t<otooo 

1-MothyJ,:>.,pu11t n110111, I IO!l-10· 1 I; {'Onl11l11n nut. I,,~~ 1111111 fl!)% of 
C,il·I i,O I 100.161. 

Uowcrh1tl1111 . -'rrn,rnpnrnnl., 1~1lorl.,N11. 1lt<11Ji h?. ,·11ln1il1· li<1\1i,I; f11h1l, 
kbto11ii:11ml c:nm11horni,1,rn1• 111lur, diucil~ l,1,1wm111 11,1 ,111(1 I I'/'' , 

8oh1hll\t;v .. -~li1(hlly •nlnht,, ill ,v,11<1t·: 11\il•ril>!r.• wi1.h nl.,,,1;,,1, l'lh,11· or 
l11m•,~1H,. 

llH<•K~•A d c111o t11r1,,11 f1tr r11hbh11( ,11<:uhol 1111d 11luo 11 ~•1/m•,,1 r,11· 
1111111H, rc,sina, nil.roc,~ll11lo~o. 1)1-1\, Jl.11111~• Im in·l111H1111 en 1.ho 1i~•11n 1111<1 
mu,:m.,, mm11h1·1111<iH, 1111d, in hi1;h t:mlconl.nl l.imis, 111tr<">1,I,:. 
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• 1■ I : ,·· r ;;;:rnrr:::r :rr::rn I : I i ii IFPI ?ii I Ii II I iilliiiFI Till 

Mono&tMnolamln& 

HOGH•t<.'.H1Nlf1 

Z•Amin<,oth,1111>1 iJ 41-4:l-lil CiH•rNO (Ill.Oil), 
l'r<.11mr11tim1••·•.'l'hi~ olkn11olnmino iK pro11on.1d c<>nv<•nic111,J;11 hy 

trnn l.ii111 othyfon,: oKiilo with 11mmoni11, 

1)11•1:ri111lon••· ···Clr,nr, colurl<'IIN, 111<>1l1,r111c1ly viHcm1~ li1111id; di•lfo1:tly 
11mn1r111l,w"I udor; nl'fod,i<I h>< lil(ht; Kpucifitq,rnvil~· ).01:l to I .ol6; dlotil11 
hotw1,011 1117 1111d tn•. 

::!oh1hlllly••···•Mlr1(!(ble in oil prnJ>orl.iml~ with wr11..r, 11(:otouu, 11kuh1>l, 
flh•r.i,rin or .,hlurnf'ornl; i111111l~dhl1, with ~1.lwr, Rol\'0111. h(1~11llt< 111• l'ixo<I 
oils : cllksolvo• lil1\tlY e~t)nti11I oil,. 

lJIIOB•···· A ~ol1w11t for CM", nilH 11ml m1111y 0U1cr nub~t.oni;nK, it i11 n 
ph,11·11111c(1t1lienl llOC()!Jijl(.y for 'J'/1i11111f11~c1/ s,1/cai1111 (1)11,:,, 117:J}, Jt 
comhiu~• with l'ulLy 111:idH to form ~011ps which fol(I 111>plk11ti1•n in 
v11rio11~ 1.yp~~ of u1nul~imrn 1,11,:h M lotfon~, c1·011mk, Mc. 

Propylone Otycol 

CH~CH(<>M)CH,OH 

1.,?.• l'r•11m11odiol Jri'l•t,fi.(;I C,cH•O~ ('f(i.10), 
l'1·cp111·1u.i1m•···•Prol)ylo110 is COl1Vl•rl<!d ~11(:<.:()HKiv~ly l•l iC>J 1:hhn•,1, 

hydrin (with MOC)), c,poxid11 (witll N111,C0:1l 1111tl gly~1)I (with wnl(•r 
iii pr<1H()llC(\ (If' 1)1'(1\J)llij) . 

1),,~ltl•li,1lo1••····•Clt111', w l11fhs;:1, ,i11,~1,1111 ,uul 1m11•.timll:,-1.1cl1.1rle~~ liquid: 
~lir.lttly 111:riil IMtv; •pudfi<, ~,·nvlw I .0:11, t,, 1.0~7: ,:m>11\lct11l.v (lj,ol.ll,o 
hc(.wo~,1 l 6•1 ,,11(1 tii9•; ,1h•r•rhH 111,,11,uu·o 1'1·01n mol~t. 11lr. 

ffol11billt,y••·•Ml~ttlhl1) wU.h wnl(•r, 11k,1h1)I, 111'.(>1,1111> (ti' d1l,)r11form; ;1,111-
hhi hi 11c.ln11·; <lik1«1lvn~ 111110:1· vl)llliil<: <iii~; immikc;iht., wit.Ii ri~11d nllr•. 

l1~11H······A ~11/u,1111., p1•c,,ervnti1m 1111d lrwrltt(/IWII . 8~1) Nydropllilfr 
Oinlm,111/. (1>01'.I: 1111 I). 

Trolarnlno 

11:1.h11111)I, ?.,:l',2'-nit,rilotriK•, 'l'ricthnnt>l,,111hw 
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2,2'i~"-Nit.1•lh11,1·i,)th1111,,1 I 102-'/ 1-!ll N(C~H1()H):i () 40,l9); ,1 111ix-
1.111·0 of rlllmnolnnl ino~ c:011u1HLin1t lruwily ol' c.dcthanolamino, uml• 
t.ni11 ln11 ffon111 dlt1th11nol11mino fNH(Ci,H,1()H)2 m 105.14] nnd 
mo1wot,h11noln111i1\<1 [NH?.CtB.C)H '" <11.0fl]. 

l>ri,1u1r11.ti1111••-•Alonl( with u,,m<• mono. nnd dic,th111\ol11111inc, hy 
lht111c1.ion of 11mmo11i11 011 o\.hyl1111c nxido. 

l>0Hc1·i11f.lon---Col11rle•~ fu 111110 y11ll,1w, ViHt'otlK, hyl{rv~,•{>lli<: li(1nid: 
11lif!hl• mlor ol' nmmm,in: 1u111~011• •nlul.ion i• v,,r.v 111lcuU110: 111,,IL• 11b<)Ut. 
21": •Jl~l:ifir.11r1111il )I 1,JY,0 lo 1.1\!J:1: 0 11l1·011rr h;1,(1 nll<I n,,ulily ,:muhi,1,,,, 
t>V(111 wiLh wc!nk nd dM t.n form M11t111, ' 

811lul►illty ...... Mi~(!lbl1> wUh wot.or or 11 lc1,h(II: . ,1h ,\ilt! hi 1?11lnroforr11; 
~lit(hlly Roluhla i11 i,Uwr or li~111.,111e. 

U110H--ln r,l))nbi,111t.to11 wiLh a fnt1.y 11dd, \% 0l1:ic: 11cid (Hein /lcm~yl 
JJi.,,1u1111(! l,oticm, POI!"~ llMH). 11« 11111111w.M/fot. Seo M o1lcu!th111w/n, 
mrn,)., 

Waler~paoo 1300. 

Ot,lwr l'h1u·rl111<\1111 lk11I l:lulv11nlti 
Al<:,>lu•I, J><•hydrMo<I, JU'. l'hl ID11h)•rlr11 tc,d l~t.l1nMI; l\b•ololl: 1\1\:o • 

hi)[) .. .. ' J'r1m•1>111·u11t, ;:ulorlo~H, mohil~, vr•tnt.il~ li11111d: r.h11l'm,1~d~til: 11d•>1·: 
hutui,11t IMhi: ,11,,1,!ifk 1ir11\'ity 1w1.111,u~, 1111111o:m1111t I r,J,G": hy1:rn~1•<•1>· 
I<:, l11111111mhlc 1111d hr,il• nl,011(, '/fi•c. Ml,1,•il>h) wi(.11 wtltr, cth,,r (1r 

,,hlur11f11r·•1•. ( /,.,,,.. A phnrmnr.eut,ic~I ~olv1mt: nlHo UM~d hy i11jo(·ti1Jll for 
wliof of p11i11 (K1•11 /t/r1>/t11/, 1111111, 1:04). 

Gu1,011ut 011 jCor.onut. Oil: Coprn Oill•· .'J'h<• r·1xo<i (Jfl 11l>1nillllll IJ~· 
1ixJ>r~AHion m· ~xt.•·11-,t.inn from \.ht lwr,1d~ of t.ll<l >)(,iJdk of G11M~ ,u,.-i/r:n, 
l,(1111<, W,:1m l'tilmfl<i). 1'11 lc, y~Uow lo (,ol11rl1•K~ li<:jilid IM .w1:(1n ;),1\ 11 11,I 
:!()•. 11mah•<>lid ne. w• 1111<1 o h11r<I. lrl'll.!.l<• ,:ryr,111llhw Holi<! hulow Jfi" : 
mlorloHH mHI 111<,1,;)rnlH ,ir h11~ ,1 fll l11t odor n11cl h1~(~ /!1111r,w1~,·i,.lk or 
,!uc~'Jllut.: it. mukl, th>t lh~ Um'td if it. htttt h<icomt• nm,~itli mt1HK nhm11. ?.:t(t; 
~J111dl'l«q:1•nvlt.yO.!ll ij en 0.ll?.:l. 1!~1111lil:, 110l11hl11 tu 111,:ohnl. c!lhm·. d 1lmo­
for111, ~nrhn11 ,1i~1ilri,h• •>1· p(rf.mh,11111 hcm,in; in~oh1hlu in wut.111·. 

l'olrQlc,11111 llm1~i11( l'ot.Ml1,1m11.•tlfll1•; llm!fin,I he11·1.inl•· ··Glcnr. (:,1lm·­
h!~~, volnt•il•• l11111id; olh/11'(11\I \II' fuirrl, p!•h·ololllll•llkD o<l•ll': lh\111,flll rM\'• 
Ihm; H)H!dl'i,: ~r1wi1,v ().(l:M lo il.(l<\O, Prnl'lfonlly in~oh1hl1• in w111m•; 
mi~1!ilJJ(1 w!t.11 clhlfr, d 1l11r,1f,m1,, hl)1w.,uw ,1r (fxi,,l oih,. Cm11fon: Hi1,hl~• 
ll~mm11hl11, 1mcl itu v111>•>1·, wlron mixed wilh nir 111111 ii;n!l,,,f, rll4y ,,~1>10,fo. 
U1<1!s: A ~••h•<mt for r11111, ,•,1•in11, oiln mul •imilnr ~11lmtnnc1i11. 

Miscellaneous Pharmaceutical Necessities 
Tlw 1111011 ~~ li1;1.od in 1.hli; s<:1:lfon 1:1m1p1•i111111 hot1,ro1.r<:neo11ii 

1:roup ofi;uhstuncm, wi1.h both p h nrmnccul,icnl 1UHI i1\cl11:;u ·i-
11l upplictltiou~. I>h1•rn11•ccut.ic111ly, 1:10111e of l,h<ii;c111i.<!llf.K 11r1, 
u:sed u11 dilutmli:1, ()11f.<1l'ic cm\l.inri~, uxd1>iunt~. f'i)t,tjrin 1r. 01(<:nt~ 
111111 utt ingn.1dicnt~ in produ1~1.n co11ijid<!•·(id in ,1th(\!' chn1)l.m~. 
l 1Hluf,~rh1lly, Knm<rnf t.hcRc 111;cml.~ nn: 111<(:d in v111fooi; <:!1<:llli ­
cnl proceti~ti11, in tlw synth~:1ii; of ol,h<!t' dwmk1•1!1 ,me! in tho 
nrnn11foct.11 re of fori.ili :.:111·~, expl<>~ivcs, <itc. 

AcoOc Acid 

/l c(•lfo 01:id; 11 Hol ut.ion C(1nt.1\inin1: !l(i tt> !17%, h~• wui~h• .. of C•l l~Oi 
((10.0[>). 

1'1·1111111·11li<>n-•- HY di111t.in1c with cli,11.lllod wntor nn ncicl nf hil(lwr 
1:011<:m1t.r1t1.ion, 1.111d1 OH thl! 80% J)J'oc\1 1<,1., or 11111r1, ~(11111111,nly iilai;inl 
11<:Nfo ocl<l, 1111irl1( :il>O ml., ol' t lw l11U1,r fm th(! p1•op11~ntio11 of Mdl 

l(l(l(l mL of ncol.ic adci. 

l)1:~crJi1t.i1,)1., ..• (Jl,1nr, 1•olorl<•!1H liquid , hBvil,K 1, ~t.,·,m1: (\luu·,,1·h •ri~ll1• 
ot\111·111111" •lmrrll,v udtl l.11,h:: ,ipc,dfi~ 111·11\'ily <1h(1111. J .O,lf); wl\1!<it1lt 1ib11ot 
···t,I•; ndd tu lltmu•. 

.'lol11bilit~1... ... M j~1,ihl~ with w111<:r, ,1lr.ohol or 1tl)'l'l!ri11. 

u~(l8•··'-ln p h11nll1l1\)' (Ill 11,wlvcml 11nd m,,,i.,/./'1111,u, mid ro,· mnllill/J 
dil11t1,d /1\)1!1,i<: 11dd. It. olno i• 11r,od llK 11 xt11rtin« point. in t lu- nll1n1t­
fo(:tur(1 of m<111y ol h1!1· or111111i<: ,ic,11,po1n1<I~, or,, 11c:ot11lQx, 11<:ut(milid, 
Nilllb11,1midn~, ,,tc. It iH officinl 1,rimnrily n• 111>1t1w1r1<1<:<tt1lk tll'('('~­

~it,Y fo•· t.ho propnrnl.l<m of Aluminum St1//(1(·1,/111,c, 80/11/Jm• (H.1'~-
17, 1)111(11 77tl). 

l>il11te l\~nUc Aelcl 

A ~olutiml rn1ll,1h1i1111, Ill 11,1(:h 100 1111,, tl.7 l.o (i,:J Ii ofC1.ll1O~, 
l'r<:1>11r11ilon .. 

A(\\tti<J Add . , , .... , ........ . ...... . .... , . . . . . . Ir.~ ml. 
J'u1•if11)d w,. 1or, r, ~,1ffid1>ll(. l,lllflfll,it.y, 

'l'n m11k1, . • , . , • • , , , •• , , . • . , • .. • ...... •• .. , , . • . Hii'iii.iiit 

Mix lh11 ill((l~!1li1111t,,. 

N11tc••·· 'l'hirr ,11!i<I ,11~,, may h~ 1>1·(,pn1·c,cl hy <lih11.i111/fi!l 111l,of1:lud11! 
l\(:ct,k 11dd wit.h •11tfld1111L pt11·ifi111l wnh,r to mrrlrn JOO<) 1nL. 

Oti~c••lpl.i .. 11 ···••r-:••""t.i11lly I.hi\ ••1m,i J)r<ll)trlfos. nnluhilicy, 1i111'ity rmd 
idu11f.ifknt.io11 l'(•nr.l.!<11111 ,m /l""li•: 1\i:ic/, h11\. ih; 11t)11~i( k r:rrrvily i• 11hu11I 
I ,001111011 It 1:<>111:l!(II~ ohou t ···t• . 

0HOll·····HC1d1!ric:ida/ l.o 1111my l.y111111 o f 111il\r,1•>rtrfinl~m:1 iind oc,1:11 , 
~i111111lly ;,. 11~0<.l in 1% ~olutli111 for a111·1ci1' r1I rl r.111, inlf• ,if !ht• skirt /I 
1% tt<•llltfon i.1 8//1'1·111111o<'icfo /. IL nlKo i• 11•11cl in rnRin11I (11111<:h<rn ft1r 
1.1111 111111111nm111mt. of 'l'rir/rcim,,1111.,, c,rntli<la n11d llcmopl1i/11~ info,,. 
t,io111,. 

Glnclnl Acollc Acid 

G(11iC1111lrr,l11<l l\c,1•tl1! A1,i1I: C1·y~1nlli'l.11hl~ Ac~l.i<: r\,iicl: l•:1 l1111111li<• l\<:i, I, 
Vl1111f(it r l\dd 

CB:,COOB 

Glrrdnl 111:c:l,i,111d1I j 6•1 ··l l► ·'11 n1.H.,O~ (60.05l, 
Pr,mnrnllim••···.!l'hiff ndd iH (111·111<,d "11tiu: i11I" huc11uK1! of ii r11111lid, 

11l,11111y 111111!\11rru1<:11 wh c111irn11:Mh1C,\, 1 n ,11111 111·01:u~" it. i,, prodm:ml h>· 
di,1Wl11tion or wc!nk(,r nd<l" lo whi,:h l\n~ hMII 1ulil1,<1 a w11l.e1·•(\t1• 
Lrnini111t ~11hi11.11ncu K11d1 ,1,:; C(,hylmw d ichlori1fo. In Lhi• motJ1,,d, 
ref~1·rcd l.o ,,~ •·11zuot,r,,pi1i ,lint.ill/II.Ion," 1,h<• (!IJ1ylo110 <iid1loriclc1 di•-
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tilH out, with l.hii w11l.cr h,ifor(• Uw 11d1I <ll "t.llt1 over, l,hcrnhy nffoc:t.111: 
,,m11,<mt.ru lfon of tho hll,u,r. 

In 111101.h(lr 1)1·oc1,H~ i.1111 11t1IIM\Hi 11<:id iK 1llll(11d with lriuth,11101• 
mnint: 11ml hon(,ml, 'l'lu• r1dd 1:on1hl110K wil,h (,\w trict.l11111oltlmin1, to 
form 11 ~rl1,tl11111ul11mi11e 11(.et~t~. Thi• wtllor ix driven of'f fii·~I.: UH111, 
nt. 11 hi~hor 1,,n1p,;1•,1Lurn, the tricthnnolomhw ~,im11m1111I ch1t1om" 
))O~~K lo yiold thiH nl:ld. . 

A nro11t.01· 1111rt of th,111dd now 11V11ili1blc i~ m:ufo 11y11tlwli<:111ly ftnm 
11,,~tylmio. Wlwn 11ccl,yl1im: in J)l\llt•<.>tl i11lo t.hio ncid c<m(oinl1>1t 11 
m1:h1ll i<: 1:11tn!y11t Huch ,1~ mer(:\ll'ic uxi1fo, ,1~hyHtlom1 tlh1c<,t11W ii. 
,1,odt1cod which ,Vi()idH, 11111111 h1m1.i.i1~, tlt(l(.lc 1111hydriclo 1111,l ,11:0(.111• 
dohvd1,. 1-1 vdrotion of 1,)w forn\(\r 111111 nir ox id Mi on of t,he lnUor 
yid;I I.his nr:id. 

l)1111r.rl11tinn ••• .. Cl\,flr, f.<IIMi("J~ li,111itl: iH111K0111, 1,hnri\,cllwl~~k odor; 
whi,11 w!!ll -11i1111(1tl wil,h w11lcr, II. h11K nn 11ci1I 1m•t(:: l,uil• 1tho11 I. 1 IH": 
l!•lilMMIK 11t 11 lcmpOY/ll.\ll'C: 1wl low,,r J.h,m lf),(1°, ~urn1H\.1011di111r w 11 
)llinim11m nl' l)OA'X, 1)f cn~eooH; r111er.i(ir. f( l'IWity 11h1111l, t .Ot), 

$oluhl111y ..... Mi•"ihhi wit.Ii w111-0r, 111(,,,hol, 11r.,•to11r., lllhc,r..,. 11ly,~•ri11; 
i1111uh1hl11 In tnrho11 l~trnd1l11ri<fo (Ir d1lt1roforn1. 

U!ioM- .. A a,u~tic nnd 111•,,i(!ltlll whml 111)))llcd (,x t,t;rnr,lly 1111<1 hi 
ot'll.111 •nlcl 111111</r v11rio11~ dis1:ui11M 011 rt c111·11 ~0/111•111. It iH ,m ~xccl, 
11ml sulti1m./ fm· fixed ,md volt1tilu oilM ,md mo.ny 01,hm· or~1111k c:om• 
pou,ul•. It iH IIHcd t)t·imurily 11H 1111 udtli/.vin// 11(/MI, 

Almond 011- ·-APS· 16, pnge 720, 

Alumtnum 

/\lumh1i111 /\I (;11;,\U:I): th!! ftoo 1111:!111 in I-ho fottll vf l'in11ly rlivitl«d 
r1ow1l!!r, I~ m,1y cm1111i11 oloic: add or Ht~r,rk 111:id 11• 11 l11hrlc11nt.. I(. 
1mnlRlllfJ not. lii•II 1.hrUI \l/,IJI. of Al. 1111,l nut mM1, 1.)11111 ri'Jf, ilf 1ki<I• 
in~.,/ul,fo sul1s((1111:11s, ilwh11H111( 1my 11<.lducl f11u.y n<:id. 

l).,,,crh11lc;11• .. V<,1-:,, lin~, fr1,(o,llowi11K, 11Hv1:cy l)owd,11· frN, from t(riU,v 
01· discolon•d 1>111•\l(:l/)k, 

8oh1bJtll)I · .. 111.oluhle in w11\N or nkoh1•I: ~•\luhit• in 1i,,t1rud1lnrl1: 1111<1 
011lfuric 11dd~ <" j11 •ol11l.io1111 01' l'l~111l i1lk11li hy1\roxld1,~. 

U~oK .. -·A w111.1w1,i,,o. An h1jjrudlunl, in .1/umi1111111 />1111/(1 (Hl'S· 
J.4, l>«lllt 'l'l?.), 

Alumlnum Monoetearnh.t 

Alumi,111111, dihydroxy(orl11<ll<1\1lll1111l•1• ( ), ), , 

l)ihydroxy(Ktonr11to)(llumim1m [7(Wt-81-9J; n compound or 0111 -
11,lmnn with II mix hero ,1fMolid m·1:1111ic neid~ obtained frnm fut11, 1111cl 
coii~i~III chlott~ of vnri11bl1J 11101)lll'ti<1111,, 1>f nh1mh1111n 1r10111Jijl,.,11rnt,u 
1111d 11h11nii1vm mo11111111l111it,1Ui. It r.on\011111 tlu: uqulv11lo11t ol' l~.li (o 
lt,.,>% ,,r 1\110:, ooulG). 

P1•1i1111rlltl1m--By in111r11di11n of n hydronlcolwll<: •<Jhll,ion of po· 
tl1Mal11m 0t~111r11\.o with un oqv1mntt m>l11t.i1111 of 1)ot,1~wi1u11 11111111, I.he 
1>rccipit11te hoinn purified to rNnQve fn\11 Htn,11'1r. nd<I 1111d ~film! 
11l11mh1um diHt1mtfll.o t1im11h,n11111)11Kly produoo<l. 

OnNcrh1tion-.. f•'i1l<•, white(.,) y(,llowi~h whi111, h11ll,y 01,wlle1·: folnt, 
cllM'l\<.l.~riH\it. 0(1(11', 

$f)l11hili1y, ... ,(11~(1)11blc in wnt,c,·. ttlt:ohol 0 1· ,,,t-lwr, 

UHtff ... ,.,A pllurm11cc11/ical ,w,,,1~~it.y llH~d in t h/J pr11pur11Li1111 or 
Sterile Prr11miilt: f',•ttic/l/1'.11 (I with Ah1minu.m St1>al'(l/.1, Suspc11Hiu11 
(~I!~ Jlllf;O] 111)), 

Strono Ammonia Solution 

!':lmm~••r Amn1011i11 Wnll•r: l>lrnnt(vr A1111,u,11i11111 l·lyd1•oxl,ltr Suh11io11; 
Spiril, llf lfortHl1ur,1 

A111111oni11 I 1:1a6-?.l ,Ill;" 110l11tio11 ,..r Nlh (J.?.O!l), c!illll.nii1i11,r ~·1.0 
lc> ;~! .0% (r1J/111) nf NH:., \J1><)11 O~l>Mlll'~ lo ,1ii· it. loMl!H 1111111101\in 
r111>idl:,,, 

C11ution ..... (.JN1, c,11ru ill l,i11ltllillJ/ it lw1·1111,i1 <1{ Liu• r'lllJH/.fr 11<1tw·,i 
cl/ lfw Soluti()n nm! tit<! i1·1·il,/ll.i11N /ll'QJ)Cl'/,fo~ o/ it~ 1111pm·. <:,w/ th" 
1!1111l,ui11m· w«:11 l•c/11r,, ,mmii1111, <»le/ 1•m•cr t ltc dc181mi with,, i:/c11./1 <>I' 
Qimilnr r>lll/l!l'i11/ 11,/,ili! 11p1,11iuf, l)o 110/ l11•h1 ii, 1111d nu11itl in/11,1<,,. 

tfo1t c,( fl~ 1/fl/)OI', 
P1·011111•atlon•••·•Ammo11iu i~ vl)t.111n(!d r.0111111c,1·cinlly chiot'ly b~ 

uy,it.heijh! from ilH r.onHl,il,110111. al1m1e11t.~. 11it.1·0,:1m 111111 hydro1tH11, 
(:omhinml undor high 1>ru•••m11111<1111, high t.<•lll))<•mtllro ill 011, l)l'OK• 

m11:1• of 11 ,,.1t11ly•t. 

l)1!~(, rl11l1()11 ..... (;(llnrl1,i,K, l,r1111•11111'(111t liquid: ~K<'Md i1111ly p11111io111, 
1:h111·1wl11l'i,1.I,: odor; 1,w,11 wlu,n wi,ll-1lilu1rorl it i• Kt,l'Clny.ly ltlk11lill11 1,, 
litmllK; Kpt!r.ifl(! ,mwiLy ,1h1,11t \),fl(I. ' 

Solub1lily ..... Mi1wihh1 wlt,h 11kuhol. 

UHCff"·"OnlY for ,~lw,11it:,1I 1111d pl11u·m11co1,1\fo11l pnrpmms, II. it, 
11111,d J)r1nlMily ill 11111kin1r mnmrn1i11 w1,ll,cr l)y dih,t,i,111 1111\1 11s n 
cl11:nni1:11I rllllf.l(•tl~. It iH l.o(, iltrm11r for iMl'rJ111l 1~d111i11i~t1·ot,i.-m. It. i,1 
(Ill inl'l'IJdionl, in Aromotic A1mnrm1'a ,l;ipMC (1111,io lli3:l). 

Blemulh 8ubnllralo 

BnHi<: Oinm11t,h Nit.rntu; Bi•m11th Oxy11i1.rnt.o; Spuni•h Whito: 
lili~tn\1th P11l11t: 13lumuthyl Ni1.r,1l,11 

Hiamul:h hydro~idc1 1111.mw oxide !1:10/4-KIHI Ui1,()(0H}11(NO·,l, 
(MOUi!)), 11 b11diC u11ll which, drlocl ul H)(i• for ?, lir, yJul<I• 11p;111 
ii;nitim1 1101. l11~u 1.h11n '19% CJf Bi~O~ (1M.!l(\). ' 

Prop,1r11Llon· .... A •olutio11 ilf bi&m11lh 11it.rnl<1 in nrlcl,:cl to boilinu 
wut.(lr l:o p roduce I.ho 1111hni1,mt,o hy hyd,oly~iij, 

J>11scrh>ti1m .. - Whitu, ~H11htly hygrt1~1~1pi,; powthir; m1Hpc111sio11 ill 
diut,illod w11(.c1' i6 f11in1:ly ricid to lit1m111 (11H (lh1111t. r,,). 

t:i<>h1blllly,•--Pr,1ctic,11ly inlloluhle iii \\rnlor or 01'1{11nic , ... 1Jv1111t,1: 
di(ll!<1lv11~ romlily 1111111 <•HCijK ofhytlr0<:h\11rlt! or lllt.l'l<: ,1eicl, 

ll\eo111v11dbilh,1(1K,· -Slo,vly hydrolyzed in WM(!/' wiU1 libornl,i(lll 
of )1iu·i1i ndd; thuK, lt. llOftkOll~IIII lhCt i11comp11f.i11ilitia1J of tho nd,l. 
/f(!rl11ci1111 <11/<'lltt darken it wilh the prothwtion of motn llic hiHnw01. 

\/111111, .. , /1 p/wrmut:1!11l.ir.al 1w1,i1~11i l:>' ill ~he 11rcpnrnticm or mill, ,1f 
hi~1m1U1. ll: nh,u ill u,uJd wi an o~tri11J(m1t., 11//sor/l«11/. 11•1<i 1>rr1tm,tim•; 
how~vcr, ilH v11l110 111111 1>1•1, ttmtivo iH 1J\ll!Hl.lo1111hlo. T hio ngcnt., lik<1 
othor h1Bol\ibl<1 bio1r111f:h •nllK, 111 uood toJ>icnlly in l11tionH 1111d oi11l­
mo111.i, 

Dorlum Hydroxide Limo 

/\ mix turn of hnrlnm hy1lrnxidt1111:l11h_vclr,1u, 11nd toldum hy«ll'llx• 
i1l1.1. I(. 11IH<l 111,1:y <)<)11t11i11 p(1t11Hiji11n1 hy1lrnxlcl1i 1111d mo:,, 1:11nl'JJi11 1111 
l1111icnt,<,r l,h/\i i• i11ot1. towurd nnosth(lti(: 11n•A11 •nch ltff t t.ho1·, ,iy11J,i, 
1>ro11on1i 1111d 11i~ri>u• Ol(idn, nncl th11(,ch1111rr1,1• elllor wlwn t.llCI h111·inm 
hy,h·,lxl<l•l lime no lont(.(lr c11n t1h•nrb Mrh,111 dloxldo. 

Cm1/.i<111 .. ,,,,Sjncr, ii 1,ri11tui11H II Hc>lu/1/11 f,wm ,if lmriu11i, it is tm:fr if 
,~wallowed. 

Do•urlt>tlu11-.. -Whlto or ,;rnyiHh whit·~ w1h111l,,u: m~y h11v(t n color If 1111 
ln,Hcn1,or hnK Imm 11<ld,,11, 

Boric Acid 

Borfo tlcill I ll)0,1:J,:15•31 1:1:cB0:1 ((ll.K:l). 
P1·opnr11tlon, .... j 11l!!<.w11• of the volcnnic di~1-rl10IH of 'l'1t~<:1111y fur. 

m1,l'ly l\1rninhod t.h111:ro11 ltir p,1r1, of thiH 11«:icl i111d lrornx (If com 111or1:11. 
Bomx i • now l'm111d 11,1tiv~ in Cnli1'01•11l11 1111d ~(lJllC ol' 1,110 ,,1,h,11· 
weHtorn Hl.1!1.1111; ~11l~i11111 1md 111n1(1Ht•il1m hornl1>~ lll'L' !in111d thc,t·<' 11\,11, 
II, hi prtid 11.;(,d frn•11 11111.ivCl horax, or fro1n t,ho ul,hur b,>1·11\,ox, 1,y 
n•111:ti11~ with hy1lrnchloric or r,111h1 ric uci<i, 

Oou,wh1t.lo11 ..... colorl(1Hu uc11l,1• ol' n 11omcwh~t ponrly l11111.,,, 11r .,,ys• 
lulu, b11I 1110~~ (:c.1m111.-mly n whit,) pl)\vtl1>r i.li(l'hl.l~• \ltl(:l.uonH i,u th~ lu11di; 
oclm'lc~• 1111<111lnhla iu l.hci 11ir; vol11tili~.~~ with kt~m\l, 

Hulublllt.)' .... , I « i11 U\mL<1J'w1.1to1·, Hl nll,,)f~l~11h,)l,,I 111 L i,f11lycori11,4 
ml, of hnili11~ 1V11l.(II' 11r (i ml, of l>1>iti111l 1111:ollol. 

UHo~ .... ,A hu(for, !Ind it iH t,hiff mm l,h11I, lij l'<;(:Of(ni:w<I ofl'idt1lly. It, 
;,. 11 "(ll'Y W(llll ( 1/Cl'micilfo (l,wcil (l)ll,i-i,1/,wt/lJ/'), u~ 1111nil'ril,it,in11 
pi·oporl,foH 111111111 ilH •1•.1h.1ti,mij ~1Jil.11hlo ror nJ)1>1i,:11l,io11 to ij\lCh (ioli­
c11to HLtuct\lrcn< M l,h,, cm•111111 of the oyc, /lq111101111 ,10l11ti111111 11rc, 
omplll)'""' 1111 1111 t!~C wnnh, 1111,11!,h wush 1111<1 for irl'i1i111,ion ilf Uul 
hioddcr. /\ ?.,9.% ~olutlon I~ isol.t.111i,c wit.Ii IMthnnl !luid . S11\11l,io11H, 
11v,,11 if tho:,, lll'<11111Hh• iuotonic, will ho11H1ly~.<• r<,d hl,11HI colts. I(. l\l(W 
IK (1\l\l))oy~tl llij A d11Rthi11 pt11Vdo1·, wh,~n dilu!<id wil,h nnnw inort 
11111wri11L It ct111 ho ,ib11(1rhcrl 011,1111/h il'l'llc'IU,cl 6ldn, <'-U, iiif,1111" wlt.h 
1li11por rn-h. 

/\lthongh it iu 1101. ,,baol'bcd 11i({11ificnntly fc'tllll lnwc;1. •ld11, il. i~ 
t1h~orho<I 1)•0111 ,l111111<11iul Hkin 1111,I ruutl ))Oi~1mi1111, pnr(.lt:ulnrl~• in 
illf111Hff, ho:s oceurr11d wilh t,)pic,11 ,1pplic,11.io11 •~• h11rn1,, <11,11111\otl 
lll'C111~, i:r1111ul11l.io11 tfa,111~ (11111 Jll\l'0\111 cnvilfoii, ,';ji,rfot1H 1,oi~rmi111: can 
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n 1t:uf( f,•om ""''' ili/Jl'tiliu11 of m• 1111.lt~ "" f, " ' !-\ymph)nl:-. orpoit(1'>Uiu1t 
nn• 111111111:11, ,11,11iiti1111, ,1hd,1ml11nl puili , 1lilll'rl11!n, t111111!11d11! nrnl 1•i:, 11 -
1d tlfo1.11rhJllh'.t; , To>::i,: ~•lf1J>r.~cin h1111 hrwn J'C•J><H'(ml fru)1, ilh• ,1hrnnh~ 
i111:1•1,1.ioo 111' 11 mo11t.h wn• h coot.11i11in11 it .. 'l'lrn hid1wy 1110~• lw i11,i111'NI 
11rnl clMt 11 ntn}' 1•1emtl1.. It,; IIK<' un n 1m:~uv111.ivt• ht h11\'i!l'(ll(f.•l1 1rnd 
t'rn«,11: i,; t)rnhihilc><I h,,. 11111.iom,I ,111d ~l•III' t1,1:i•l:i1i1111 . '/'lu"'" i , 11I· 
'""·''~ 1>r1:~1:11/ /.111: dllng,•r of 1•1mf1111i1111 ii 111irh 11, .. 111·11,"' 111/wn , • .,,,,. 
f.)r,(01di 1<J: mill,• f11m;11 /«~ /ul' i11/11111~ . Vi,1,,1 ,,,.,,;,1..,,1 , IH1<!<! .,, •. 
1:wn:t/, l·'11f ll1i1, M:1~011 hod,: udcl in lmtl1 ii. ,:nlorn<I, so 1.11111. ii. 
C(lllllt)I. 1i., muil\1111•11 wil.ll d(! ~l.l' tlllll. 

Jt i11 11:wd l.n prt','1\lll. 1li:<eulo1•nli1111 of 11h1•11os1 ii:mi1w ,10111 1.i,m:1, 
1)111111-• .. '/'r,pi,:11/1,v, 11:, 1·1•1111 i1•rn l, 

Calcium Hy<lrOKldo 

~l,,k1,d I.in,<:; C,1ldu,11 I trd••:11,, 

c,11d11111 hrdm~i•h• I 1:lO!i ,li:>, -11] c,,(OHh ('/1.0!I). 
l'r<•1rn l'11l,l1m ...... J.l;v l'r.:t(·l in1: fr<,~hly 111·.,p,;r1,d ,·11ki11m 11xi1l1! wiU1 

\\'lli.1~1•, 

l)i,n1•ri111im1 .. \'\'hie~, p<IW\t◄'r; 11lk,,lin,,. ~111:hllr hi11 ~1· las1,,; ,,,.,m lo11 
•iurhu,1 ,ti,,xhfo h~,m tht• uir r,,,·minH t'1\khm1 1,•:11•l11io:1(t\; m1fn•i•)ll1i (•Shihj; 
n :+lronn olknHrw r••m:i imi. 

8otuhilU,~· I H '" n;m 11;1. oS wm,,, oi· 1:mo 1111. of h••1liut~ w,H •. ,,·: 
m1h1hh, in 1!l~'('(tfj11 u r 11yro1>: im•<1h1l>l•~ ii\ r•kohol: t,h,,- ~,ol,1l1ilil,\' iu w.ilt~r it< 
1hij~Jl~m-,,id hy t lu~ l)l'C!•l•U1'(e •>f (i~,:d Hlhtdi h~•rlr,1,:j(l('I\, 

llN•!~· In ch,, l)l'11p1J1'nlfo11 ,,f t11/dt1m lfy<b'11,l'id,• S11l111.;1,11. 

C11tc:lmn Myl,!ro111no ·ro1>lqtl Solulton 

Colt:im)1 llydto:<i1h .. :i,,lulhru; 1.in\u \V11( 111· 

/I ,,0!111.i,>11 1:011Lrii11i111i, in .:udi 11111 ml., :int )(,i;" 1.h1111 1,10 m11 or 
C<1IOH):, ('/~.U:)l. 

N,1/c .... .'J'lw ,.11J11hili<,y 1)1' ,:uldum h~•,ltmd<lt, \'(11·1!.,,, wit.h l.lw fmn• 
1>.,,·,1t 1,11'\' ,11. wlikh 1h,, ~ol11t i1Jll iK,-t<,rl'd, h11i111: 11h01.11 no m1d100 1111, 
11 1. rn•' 111111 I<'"" <tl 11 hi,clwl' 1(111)pt:rnt.«r(•, Th~ oflii:i11I 1'11<h!(;lllrrt l im1 
j,. h(t!<l:il Hl)OII II l<!IUlll'l'fll.\H'(, 1lJ' :?!i". 

Pl'Ollll)'llt i,111,• · 

Cnld11m ltyd1•oxi1k , . . . . .• . . , , . . . ... . , . , .. . . , . . , , , :11: 
l'ui•lfl(HI Wolfll' , . • , .. , . . . ..•.. . • , , , , • , . , , llltlll 11,t. 

"dd tlH1 1;(,t1:i1,1m 1.:.••lrox)cf~! lo 1ll0l) mL 111' ' '"n'- 1•ufifii:d wnlt:f , ,mtl 
01dloW ,1u .. mi'.1-llll.◄ 1 viwirmr:~1)1 llth1 ,,,,w.,l(11Uy tlurhm I hr. ABow 1h,· 
·•~(:{\S~ ,,r tdl(1iOlh h.v;lroK.df.' , ,, t►t! l f.ll~. Di,.S•t\Hhf' 011)~, l,11(~1:l,,,u·. ~Ul l('rl\(I• 

1,11111i;1,1i,L 
' l' ln11m.lin,•1lv11d 1wrt.i,m of' I ht, mh I ur(t i,; 1lllt 11uil,1hl1, for 11 n11>,lr' • 

i111c ,ul,Bt.iimnl •111@t.it i1:c1 or l-11~ ~ol\tlfon. 
'l'lw ohj1•CI r,( l1m111l1111 l i11111 \\'lll'Ol' OVl!f' 1111/lin1ml\'l\d f!flcium h:; ­

<iroxidt• In t.o in,nlHl n M11111rnt-l'<I ,,ohllfon. 

ll<;,;(:1·h,1ju11 •Cl,•iff, t~ohnhmll litp,,il: ~11hn1inc- tnot,;: mrnn1: ullo,ii,w 
nmc:lh)n: ,-h11tu' JJtot•11rhrn) dfrtx.dt1 fnm\ i.ht• ni1',f• fihu or t:til(ih.m1 <:11rhrnu,1,, 
l"nrmiu,~ 01) llu( f\lJ r( ,u;t• of thl· !h1uith wlwn ~woit:d, it. IJi'1,:(1U)(I!< turhM. 
(iW•Ht( H) I h(I nt•Jtfll'l\1 ioo of cuh•iurn lt~tln)~idu. \\1h,,,11 i11 Imm m1luhlt1 iu hul 
1 h,m I 11 ,,,Id wnl(H'. 

U1111N•• .. .'l',11J 1lih1t1< 111 t,1, 1,IT<:1:1iv(1 r111 ,, 1:11~1.rk m\l.Add. h i>11,m­
ploy,11\ wpim11/J• 1111 n prot.udim.: in vndmm 1-.Ylhl•I ,if l,1ti,rn •. In ,,or1w 
l,·,1-ion 1'111·11111l1Hion" it. i• uon<I wilh 11liw, c,il ur 1)lck ,H:ill I.I> ronu 
,:ciki11m olmlll' lhnl, f1111ct,ion11 M nil 11m11Ji,ifyin1i n1:n11t. Tl11l u:;p 
dan»m• ii. ,1,, 111111,1.ri111/nr/ .. 

l)oij() .... '1'1111i<:<1II,\', in 1rntrht1t<.,11t 1111lut.it ►11>; '1,ntl lo1i,11m a~ re1111ir1,d 
(111m (:M1,mi11,• /.111.i1111, pnac, '/ti:>.). 

C11lch11n Shrnrnh~ 

C11ld11m 1Jl1,n,·,111! l'WO!>.-:i:1 .. 0I; 11 1'<lllll>o1111d <>f ,:nlch1m wil.h ,, mix , 
1.m11 ,if 11t1Utl IH'grutlc 11.:id" oht.11111<,d from '11111 m11I con~i11ln chi,,flv ,1f 
\'flri1<hl<! 11ropnrl.iot1H of' 11l,11nrit, 1ttHI l)fllntitk 11d1l11 i.;(lld11111 ,110111·;,1,,,, 
c ,,.;l•t,,,,CuO. ,., c;c}'l.0:1; (:f1ld11m p11h11llnli>, C;l'/1'111,.CllO, , .. r,t,O,!l'.JI: 
,·,111111i1111 Llw 1•11u iv11t1,ui nf fl U> 10.fJ% ,)f(:n0 (c11ki11m oxidu), 

l.'1'1llllll'l,l.iun .... By pmdpilnlfon l'rolrl it1u11·111:1.li111 ,,f 1\11l111.i11il11 !If 
•·uld1.1111 d1lorid,1 m,d ,1,., urnH11111 ~1111., ,,f 11111 mix<,d l'MW 11\!idn 
IHlm1ril: mHI pnlmil.l(:) . 

TT! .. Tl 

l'i'I/IBM/IC~t! U IIGAI. Nl:Gl!SSITIES 13 ,0 

Bt~M~l·l1i t ion, ,, l•'i,1 ,~. white• lu :'o' ftllowi,~h v,•ht(,:, l,1111(~· l"1w~ l1)1; :, lhthi. 
1)l1i11'Hf~h~1•iK( i(' t1Cll11'; \1mH11rnm .11,d frt~t( frim1 J:1•if t iu1u;:<. 

Suluhillt~' , ,l111•ol11hl,~ iu w,111}1', nh11,li11I •u· <!thuf•. 

\.111mi--.. ,\ /11/1ri1•1111/ ;, , llw 1111111111\wlm'<~ o i' ,·m1111r<:i.:,111I l11hl1!(1,. JI 
ul,;o ~:; 111md m1 ,J ,~on1H(.ionir1t.~ 111,:,,nf. i1, fclud nnd photmon~uth:t,I 
1>1·.-,<.h1<:1M, II:: l'i1t1111lt~• 1101111.1,i<· n<1l.11r1., 111111 111,,•1.11111111 1.,rnp<•ni1,,, 
11\nk.,:, it i1h:11l for t.lu:~<• ))111'1lrnw,i, 

C11tchm1 Sult<lll'I 

Cnld11111 >1ulft1li, (1:1) l'l'/'nt, l)l.t)I f!u:.o. (J:HI.H); ,/i/,w/rnf(' 
po1m .. ,1.11 i1•1~.m. · 

P1·1•1nH'11t.lou .Jlrnm n111.11rnl :11111r,:r,µ r,r hy prndpil 11lio11 l'm,n 
hitc,r,1,•1.111Jl r,( ~01111.imw of 1:11ld11m di lori,te 1111!1 11 1111!111,li• 1,11lfo1.-,. 

nm~,~t•l•u im1" Fl,w, \\1hth1 \(I uli,thl lv V(ill,,w, wh,,,,. (J(~m•l,):111 l)tl\\'dt•1', 

~11 l11hilit>· .. l)ji,,,.1lw,; in ,liluH•.t 1-lt''.1; ,,li1!hll)' ,:1,'111>11· i1\ w11,,.,. 

U1t<111---.. f\ 1/i/w,11/ in 1.1111 mr0111J'111:l.orc 111' c11mp1·,,1,1;ucl 111bl~H-. 11 i~ 
N\1t'ficim1lly icwl'l lh;it f,,w un<l,!Hir.ahlu t't:m~t.i,111" u1:<·ur in 111hltc1~ 
lllll•k with 1.hi,, ~.uh~lml<\C, 1 ( nhm i:, l >,11,d rm mnhinit 11l11~l1'1' i;;ll,h, 
,,od t11111pnrl~. 

CnmmdmWull 

Oh1~i1w<l t'rom t.h,, 111,iv,111 of (.',,pN·11ir:i11 1:,•l'i/1!/'<I Mud {F,1111 / '11/· 
111,w}, 

''t'l!\IHl'llliOI\ Chllhi11f:; d1 i.,ft~· ,,r ,1tyl'i1:.v/ , • .,,.,,, .,, ,, wit.h ~u,11llc,i• 
•·11111111.i\i(•:< of lll)'l'ii-y/ 11/1)////1)/, ,:,•ryl 11/m1ho/ nnd ,:,,,.,,,ii' 11ri1/, It is 
,,h1t1i twd h~· h>:nti 111: t hi, l1,11f h1ulK 111,rl lm1vm: of 1_:11p,·1·11h•i1, ,.,,,.;j,•1·11 , 
r.h" ,.,..,:,1111,d llm~ilia11 W11.1: /'11l111, with hol w1tl<•l', 

U,ttwrltrfitw l..igh( .. lirnwu h \ JHl l{~ ynlh1w. mrnlm·,1h~ly , :rn1fht! 1_,,w· 
tlw·; Ph:u'a c:l,:rh!l\~' hlu1,,I 01),lr~ frn,.~ t'rmh fmh•ld~•·~•: ,,,H!dfi1• 1p·11vity 1l ln►HI 
O.lJ\): mc~H,~ Hh1)ot tH 1', 

Suh1biHt)' ln,iuluhh\ h1 W1)(l'•r: l'rt•(11,\• ;,nlnlrle in wnrm h•.·111.,m1•; 1,nlu , 
bl(• in ,,·u rm d,lon)form HY lohwtw: l"\li1:l~tlr r.oluht(· i,, lmil1 111: ,d,•,~hc,1. 

l.11.•,,t( , · /\ 1•hu1·m~•~~•.!\l l,i,· r,i.l rnH~<I m• H J)1Jlisl, i,:,:, 111;1•nl in 1h1° n1111i\1 • 
r,w1,u·,, 1)1' CO/ll(<d t.1.11)1(:l!l, 

Mlcrocry11IAlllno Ctilllll(llle 

Ctdlul<.•~•• lflflll,)•:.U-(!I; 1m1·illni, 1mrli!1lty d<•1111lym~ri,.ed 1·,.-llulrn11• 
pr'cpnrrnl hy l.rn1·11.i111: 11l1>lm , ,11lh1h)1:t,, ,1h111i1wd ,in II pult• from ril>1·,•1ll' 
plnct\. 111nt.l!1'i11I. wil.h minuml L1d1hi. 

l '1•c111111·11I ion .... Cl\11111,.,w ;,. m1h_i,;.:1ml 10 I lw h~f.irulyti,: IICl,i•.>n ,,( 
:!.11 N 11(:1 nl, U1.: IJ,1ili111! l(1m110nU.\ll'I' ,.,f <•llolll to:,•> l'<.>1' lfi <11i11, 
whurohy ,,mt)r1>hmmii(tlh1lo~i,~ tui1l (:1·iul h, rt'm•1\'\!tl ,tnd 1,1mc(11:,,,,,}, ,1f 
1:rv,;1nlli1111 <:<Jilutn,i: ,1 w l'orm1!d, ' l'h1•111• n r,, 1'.1lllN•t flll Ii\• f'iltrnl.ion. 
\v;t•h(:cl wi~h wnt•:r roul 11<'j11(:<111,1 n1im11111i11 1111,I cli~i111.,;1:rnlc<.I i11lo 
snrntl l'roiurn111t.i, 11l'h•n h•mwd ~dl11lo:,11 ,·.-~•-t11llih,t:, hy vii:11r1111~ 
ri"'i:lwuknl 111m,n11 M<i'l11111111,hmdrn•. I ls 1"111. :1, 1 ·11,11'//i. 

l>,~tt,~rh>tiou 1"im•. whit1t, u(!o1•1 ◄:M•1 ('l')'!;iullinc• 1,,1w(l(1r; 1'cm~h~t1: of 
(nit.:· flt\\\'i1•n. u~infihrf,Uli 1,n1'l i,•J•rn. 

SoJuhilit,• lt\~uluhlv in wntt•r, tliluH, ndtlh or m,ml rn',i1lt,k t\vh•,•ul~•; 
11lirihll.Y 10 1l11hl1, ill N,10ll ,u1l111 i,u1 ( I ln ~(•). 

ll woK•··A t.111Jh,1, dih101i\ 11ml ,.li11in1.1,1:rn11L It cnn 111, 1~1mpr,,.1:1(,i.l 
i11lo ,,c,11'-h ind ing tnhl,11~ .vhi,:h ,li11i11l.1:1;ntl.(• l':1))i(J ly \\'h N, plA1••11I i n 

wnt.ur. 

M l('l"ll\'l',V~h •llillt! c,,11,,1 .. ,.., ,11111 8olliurn C111•h•J~.)'fl11\lhyh,dlu• 
loMt~ , .. /l, •:olloicl -f11rmi11u, t11ld1\~1.t mh:lui·f• nf 111i<"1'ch'l')'!>llfillirn.~ \~t~Hulrnw 
11t1<1111,cllum c,1rh,,x)'nl1•lhyt.1,lh1lo:w. ' l'i11,11il111,,,, 1~lorl ~~•. wl1 ik t11111'('. 
whitt•, c.:,)t11•,.c, h > fin,, puwcJN; pJ I c,·Un,.wn•i,m) U ht fS. Si,·,,Jb in w1,•~>\ 
l•l'odt,dnn, wl1<•n \li,L1w1;«:1I, ,, whih,, u1•M1tu: dit:ptmtioi1 ,w ,,~t1; i1umh1hlt• 
in ,,r1!on~,i )•1~(vc1nt!>l 1tr 1.HlnlH m,i,ln, I It;,,,.,. l'll;1rnh11:f,01.it! uid t1a,1:~11,m<I · 
lo;; 111:unl,), (iro,k.• A1111i/11/1/1• (111111111n(~ ,,1,.,.,111111111·111•h,1xynwll,ylt:.,l1tl · 
lrntc• f)rmil,trin,, \'hi('Ut~i, ;,.J, i)l 'IH( l'◄UH'tml t'H1 i1mh ,11,1.i1:nnlt~~o: H.f>%, I ~!O 
•Jilli in :~.J'!~ nOl\ll\11,,: l !1t;,, 1:>.n t J)~ tu l.:~% lli.•l1tliuo: 11\\,, rn; l'I),. in t,~?',1, 
1,,,fnti••n. 

Powuerod Collulosf),-· .. pnflG 1305. 

CoUulOllO Aceloto Phthuloto 

r.,1111111><• 1H'<•lah\ phc.1111!111<! l\1001-:\ILII):" 1•11,1 ,:1.i,m (1)'<1d111:1. ,,I' llw 
)lht.hnlic 1111lt~•drich, 1111d ,, fllll'l- i,1) 111:1)1 nl.1! •!~h:r ,,r i:1,,ll11lrnu,. Wh1))l 
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dri1,d 111. t01;• for ~ hr. i~ c:mltuin~ Ill u, i:IJ,% of nc~Lyl (C,,.H110 ) 
1:r1111JlK 1111<1 :lO t.u :l<i.0% of 11hi.h11lyl (o,1:11rhoxyh1111i,1yl, C~H;.O:,) 
/~10\IJ)II, 

P1•,11111r111.i11n••····Cdlu lrn11, iu (mt,oriJ'iml hy t.J'l\HUIH,11~ wil.h ll(:~~i<,, 
1uul phtlmlk ndd a11hydl'icl11R. 

O!••~•·!ptfoll •··••l·'ruc-llowill1(, whf1t1 11m1•(lt,r: 11111)' h11v(, II ,111:ht ,idol' of 
,11:N u: nc,11. 

S11l11hili1.y, .. - h1,,1,luhlc 111 1YJ1t.,1, m nl(siltol; !loluhl~ in nr.~ltlllP. or dinx• 

""''· 
l1110K·· ··•All 1m/.crit: / 11/.,let-<:1111li1·11( t11t1l«ri1d. Cn11ti11i;11 of Lhh1 Mth• 

~\.111H:1, tllijh1l~111'11k d11c to 1.hc hydl'o)yti(: 11lfot,L c>f t.lw i11t.011lin11I 
Oij(.OruijOij, (!V(m wl11111 !.111, ii;1A1Hl.il111I co11t1111ti; nr~ nd<l. /11 c,//.ro 
HlllciitH h1dfonl.c !,hilt ,;olh.1ln11r. ,11:otl\11111htlu1l11U: will wiLhHlllnrl lhu 
111:t.lm1 of 111·Liridul 1111•tr ic juli:e~ for lonr, pc.,riudn of tilll(I, 1>111. will 
cli,iimc111·11 t;, r1,u<llly in 111·1.H'idnl h1lcKt,111nl juir.uH. 

Chorry Juice 

'l'h<i liqulll 11x111·m111cd l)·<>m 1J1c r,-e~h ripo fruit. (lf l'l'lltw.1 c11m.•111• 
l.,irm{i (1"11111 /111$(11.'1:(111); ,\,•1llnillH 1iot. hlK~ I.hon I% uf moll<: ocill 
IC, l·loO,, = 1:14.0!iJ. 

l'l'◄1ltll,·Mlo11 ..... CoM~cly cr1111h wn1,h(1d, ~l(1m111oll. 11 11 pit.t<.•d, nuur 
dmrri11K irl 111crhul1:r111>11~ t.o lmmk th(! 11il.~ hut. nnt mnHh t.h1•. k1:ro,1h1. 
l)i~kolvc O. J.% c,f bt1m,k 11dd in t.hc mixture, 1111d 11ll,1w it to ~111»d ttt. 
ro111111.1.m111or111.uro (poK~ibly for mlv(irt•I dny~) 11111.il II K11111II portion uf 
the filt~1r1•d iul,,,1 r(>m11i1111 c)i;,11r wh(!n mii.!!ll wit.h mw-hnlf of ii~ 
voll11il(J of 11liohl)l llllll 1.ho r;mullin1: Kcilut.ion doci; not. l>(:(!01110 d111uly 
withi11 !10 min. Pr11"~ Uw juicll fi'lllll t.h(, mixl.111'(' 1111d fil\(ll' it. 

l)~Ncrh11io11-•-Cl~nr li<11.1i rt: ,1ro111,,t,I,:, d1(lr~(:tori•tkle~~ 01lor; "°'" 
111•\.o; 11ffot:ti,1I hy liriht: lhn color of I-hi• ih••hly 1m1p11r<•d ]llk(t i~ red <•• 
rnd,liHh nr1ul1!0: 1>H :c 1,, ,I; ~pod fie t(r11vi1-Y l .04!) (o 1.0'/fi, 

U"''"····-'J'o prup,1r,1 Cherry S_yrup (11111!1, l :l()t ), 

Corbon Tolrochlorld& 

Mi;!.1111111;, tetr11t:hlit1'<>•, 'l'c•tnwhlo1·011101 l111110 

Cnrhun wt.rnchln1•it11, 111/1,:!:l•li ) CCI◄ !lfi:l.li2). 
P1•0µ11r11tlon ..... Qnc, mllthod conni~IH of cnt11\yt.ic (1Mol'i11,11.i<>11 ,)f 

1:urhon di1,ulriclu. 

l)o~cwh1,l<,ll•···•Cl<,nr, r,l)lorieK~ li<111id : 1'.hm'm:l~••i•t.l,! nrlr)r rt,tt\mhl il1K 
1.h111. of r.hlornform; 6J>1:cilfo Jll'IIVll.y l.[.,tlll to I .f,90: hoil~ ulo<1Ul 7"1°. 

t-11,hdJIIIIY······l:l•>luhl1, in ah,mt. 1.0()() , olumo~ wntor; mil;cihlo wl1,h 11 lc11• 

hol, 1.1co1mou, ul,hor, d1l(lt<.>fonn 1)r 1)(1111.m,,., 

UHt\H .. ··•Offidnlly rm:llJ{ni1AHI nH ti p 1t111·1111w1!11Lic11I w11:esNit.v (Hol­
vunt,). J•'oi•mc,J'ly lt. 1v11~ \18<id OK o l'llNlll c111/./r du1i11t.i1, for tho l.l'ulll,· 
mcn t. or hMlmmrm i11for.1.i11nH hut. it. C11\1j;1\H •c:vo,~ i11j11ry 1.0 1,ho liv1i1· 
ii' 11 hHorlmd. 

Chloroform 

Molhiont>, t.rkhl(ll'O• , 

'l'ric:hlornmol.hrm<, j(l'l •(lil•:ll CJiCl:r ( l J.!Ullt); c:ont1111m IIO tu !llJ,!j'li, 
of CHCl.1, t.h(1 1·em,1in!l1:r 1:1>H1•i~l.i11K of nkuhol. 

C:m1(i(m ••·· e,mi H/11111/1) ll(! /,11lt('II ·1111£ fo l>C//JCJfiZ1! it i,1 tlw /)/'(!~(Ill('. /! 
of (I ffo111<!, / )r,,:f/1/t" of t/11! J)l'l)(/Hd ion •)/ /i(lrtn{ul //OJI<'< (hydl'llj(Oll 
chloritlu 1111d 1>hok1r1,11(1). 

l1ro1111r11tiul1 •·•-Mnil1i t,y t.ho 1·od1u:1fo11 11i' ~,rb,m u,trnch l1»·i1!~ 
wil.h w11t111· 1111<1 i1·m1 and by Urn c:ont.rollud d1lorio11t.io11 ,,r me(.h1111r.. 

')'hi') 1>ure (:tlllll>111md romlily d c,compoKc~ (tll lwol)il% 11nrLkl1h11·ly 
if o~pOKOd lo moiijl1m, 11111) H\tOliiihl,, 1·0•11il,in11 in form11t.io11 of 1iho11-
110111> ((:11rh(l11yl 1:hloride ICOCl?.)l 011d ot.hl•I' l)rodtwtK. 'l'ho 1>1·e~<!t)co 
of II Km111l 11111uun(,of 1.111:ohol gr('(ll.ly tut.,u·(I,. ur 111·,1v,,nt., 1.l,i,1 d<m,ml­
l)Oailfon; lw11c:1i, 1,)1,i 1·11c111h-c•lll<UIL l.hnt i1. f.l)IJt11i11 ().5 I.<> I% of 11lwhol. 
'!'ho nlcohol combin(l!I ,vii.II nllY 11h(1111(0llO forn1h1~ ot.hyl m1rho11,,1.<,, 
which I~ l\Ollloxic. 

i·;~m)1•l111.lmt· ··•Clc:nr, colork Ht•, mohlh• liquid ; d111r,1,,turiKli", t1thurl'11I 
odm·: hurninl(, ~w111d. 1.111111,; nm. l111111muhll' hu t. 1(11 hMl.1111 v,1p,11·,, hum 
wlt.h o 11rn~u n(un~; nffod11d hy Hi:h t mul 11101K1.n1·(,: ~11odfic 1:l'l1vil~ I .~'M 
to 1.,1'/!I, ln<llc11t.in11 911 to !111.f>'Jf, nf C!HCI,.: h,,Uo ,1h,ml Ii i"; nut, offc1:lod b:v 
11drlH, lmt. in do,,.,,111>•.l~td hy Alkoli hytlrn~i,lo i,i tu nllt11!i d 1lm•itlo 111ul 
1«)tl111111 fom1n11,. 

!fuluhlll1~ ···· $1)h1hlc, iii ;1\0 v«lum1:H of woter: miHdhl(, ,~ilh 111,,vhnl. 
~1.lu,r, hon,c•no, ovlvo11t. lw~1\IIO, oculOJrn or fix~(! 11111! 1-nl11UIC1 oilH, 

\lH(lN···· ·A u olrnolulo i11/111/u/.iw1. w111~/./1r.li(,, i\lthm1r:h it. 1>11~•(,11~0K 
11dv1111hlf(f.3 of 1t,\1il111nrn111hil il,y 1111<1 K•Mt pot.0111:.v, it. rnHily iu 1rn<!d 
,hu, to i.hc, H(11•l011• l.o~i1: offoct.11 ii. J)toducu• 011 I.he he1.11·1. AJl•1 livur. 
Jnl.<•rmilly, ii hn• h(!en \tRr.cl, in em111l <1•>1101,, II>' 11 t<1r m/11Mili<'., 1i xt(1r• 
n~lly, it i11 un il'ri/111111111d whon 11~\•d in linimcntu i(. m11y 1>rod1t1\1! 
hlh,t.cr:). 

It. i~ Clll.i!H11ri1.o<I 1111 n ph,irmn<:<•111,ic: nid. Jt. lu u~cd no a /)n•scr1111 -
1.ivt• durinft t.h,1 1,quoowi tJorcolnl.ion of v<w1111hlr. 1h·t11(N 1.11 pr(!V<•nL 
hncU,rinl docvm1111~it.ion in tho prnc,{,~a uf m,inuf111'.l.1m1. In ,nu•t. 
i1111t.1111cca ii i~ ov11pornl,ml lmfot<• t.h1• nrodtll!I. 111 fi11ii1hcd. II. ;~ 1111 
<>~C(>ll1111 t. Holv1\11\. ll>r 11llrnloid,; mid m,my 01.11111· or"1111ic d 111111i<,111;1 
1111d iK 11Hccl in 1,l\CI nu11111fac1.m·1! ur tl1111J(! pro1luct.K 1111•1 in ch,,111ll'III 
li111\l)'1JC!1. 

Citric ACl(l 

CHtCOOII 
I 

HOCCOOM 
I 
CHiCOOI-I 

Ci tri,: n<:id ['f'/.!l2••!1I C,;1-160·, (192.1?.): mm1ohydr,1t(, IM10-l!!)-ll 
(2HJ. l 1). 

i►1•c1111r11Uo11 ..... J•'o1md in mm1y 1ilt111h1. It li>1·mo,•ly w11H ohlni1111d 
K11\11ly from 1.lu1 juic:(! of li llwH 1111d leillm\H 1111d from pinMp(>lc: \V11Kll!H. 
S111cc nboot l\l2f1 I.ho ncld 1111~ been produced lnrll'r.l;y hy J'o1·111<mtn• 
l.lotl of ~,1c1·0~,, Ml\11.ion, inducli11i:: moh\Hij(IH, J,y fu11gi ht!lonKin1( to 
U11, t.1111,1r11i//11~ ni,;<·r /!MUI). t hoornli•:1111:v nccordint( to lho followi1111 
r~11<:ll<m 

CuHiiOu 
:iUlll'Offll 

+ ao,. .... 
Ox;ygon 

2 l·l:1G,1H1,0 1 + :llhO 
Cltrlc Acid W11tor 

hut In 1>rM:tlco thorc nrc dovinUon~ from thiK •toichiom(jn lc rul11-
t iot1Hhip. 

1>n•m·h1tl11n•-··•Col•Jl'i<n;~, i r,mohmmt ,,ry•lnlH, 0 111 whifo, 11rn1111 lnr l o 
fi111: ay11t11Uin1, p11,vil11r; ,t(lorlOHK; ntr<o111;ly 11111d u,~H•: lh<• hyd muH form 
Mt'i(,r<,,iCQ~ in tllL1der1H<•I~• dry ,1ir, hut 111 ~liuhtly dullqrnlK<•Onl. In 1110i~t 11ir: 
h1K11H il.K wutm· of' L'r)•1•t11lliv.11 tio11 ,11. 11 1/11\11. ~o•: dlh11t1 oquMt1• Kolut lot1ij 
Ill'~ ~tthj(,ct. \ (1 1111,ltlitl ~ (ftlr111ui1111t.lo11 ► , ox111ic udtl hoinn ono of 1h11 ,.,, .. 
1\wnt,11.1011 prnduol~. 

1'1111111,lllt.y• .. J « In <l.:i 1111. of \\'1\l~r. 2 111 r., of nlc!vhol or 111111111. :to ml, of 
,,tho,·: frt\(1Jy 11(1lubl(• il1 nwll11.111ul. 

ll11u••···••hl t.ho pr11por111fo11 <>f A11tfr<>111,111l<111t Cit.mt•• 1·,.,,~l/'061! So,· 
l11ti1m, t.nli.coae11fo11t Ci/.rntc l.,l111H1,huU1 Vexll'rme So/utiml, Citrfr 
/\ c:id Syrul' 1111d nlfer1111H<:<ml Hfl l/-x. H,nhw h11,1 hc1c11 \16Cd (.eHll~~olv,, 
nri>i111·y h ln<)dor c t1!ct1H, t1nd IIO A mild OHtrin1ronl, 

Cocoa auuor 
Cu,M nut.tor: 'l'houhrnm,1 011; ()ii of ' l'ht«1hrom11 

'l'htt f1,1. 1iht11i1rnd fr.im tho rol\Hlllll Ko(ld of Tf11111/m111w ,·cww1 
l,innl, w,1\ll Stm•,:11/itH!l!Clli) , 

J>1•u11.w11tlo11--By 111·indi111( t.li<• kc,molH vf t.hu ·•chocolnt.c hcnn'' 
11ml ,,x111·u11Khll( l,ht, oil in J>OW(!rf\tl, horizonlnl hyclrnulk pr11KRl!H. 
'l'hu yiuld i~ 11ho111. 40%. It 111~<1 h11K hu()n p1·op11r~d h;y di~Kr.lvin11 t.h1> 
oil 1'rm11 (,hi! 1J11ro11J1kcl b111111M hy t,ll{l u•1• of 11 voloi.il•i HOlvum. 

Co11Nliluo1HH····•Chcmic11ll;y, ii, ia n mixtnr11 of kWt1ri11, pahnitin, 
ului11, l11min, li111Jh1i11 r111cl 1.1·111:11" of othor i:lyc:urido11, 

l)11Hc1·i11tio11 .. . V11ll1,winh, whit,, ~<lJl(l; l'11i1i1, 11M1ic•11hl11 od1w; hh,nd ( if 
obt11in(t1I by ,,~ t,r,wt.iim) or d111cohtl1•• liko (if ob!11i1111,I hy pntH11in1d t11111n; 
111111ully hrittlu b11lt11v ?.!i0 ; ,,ptdfk 11r11Yi\.y l)J!f,1.1 1u 0.1)(14 111. J00°/2!i•: 
ref1·,11;1.ivo in(lux I .-1/i1 t.o I .41ill ut -10•. 

8oh1b11Jty .. .. gJinhtly m>h1blt1 in ulciihol; ~oloble in l)(1il h1J( clohy<lruto1I 
,,1.,,,hol; 1'r(1t1ly ~olublu iu oll1,,r <lr d dor11f,1rm. 

UK11H .. ·••V11l\1C1hlo in phnl'lllnay f,ir nmlti11111m1lJ)<J,it.{11·i(1H by virl.1w 
of it~• lnw fllnilll( poi11t 1111d itll propor\~ of h<•comillK lmlid Ill, ti 
1.e1n1p11rnt,uro J1111t holow the,, multh1111>oi11t. S<,o ,'n,pf)oniti,ril!N (11111:u 
WOil), 111 11d<liLio11 1.11 thlo 11ec, h. i~ u1111xt ollent. em(1\11(1nl, llfll>lko• 
tion 1.111.hll Hkin when i11l111mQd; iL nln,1 Iii UHOd In vnric11u1 gkin crcmuij, 
1•~))(1t,i<1Uy \.lu: ~t1•r.1tllad "111ti11 /ood~," JI. uloo i• 11a~d in mR•a11110, 

Titanium Oloxldo---pngo 772. 
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Doneolonlum llenzoote 

l'lmw., 01111r1wtl1111111miniu111 N• 1'.!· l!i,tl•dim<,1 h_vl11lu,11~·! lo1111i11nl · 
i .,,,_,,.,t hyll ••N ,N, 1111>1 hyl• , lwr1e11111 r,; 

r,1:~ I <C~ (.11,r;.:u,<;Q,~ .. <c)) ! i'.~l 1:,>tf' 
...... ,;,11~ , ~ •• ~ .. .. J .. , 

H(•n1.,vlrl inl,hyl [ (1.,1'1 · xylylc11 l'hmnoyl)nwt.h)'l]11mmm1h1111 hm,1.,1111,, 
l:l'l:\.1.:l;i,c;I C,.H:,.,N,,0:1 (,l~fi.W), 

J•1••)l)" r11tlo1l•·····:l•(l)i<;d1yl11minc,,)-l!',(;' • ~yliditio i,1 q11111t1,·11ixNI hy 
1•1:1wli1111 ,vit.h 1)1,111-yl 1:hlorid,,, 'l'h,, 111111l.1!rnt11'Y dilnridc i>c lhc•n 
l.rc;,1u,<1 wilh tnlllh111111li1, 1101.r1,mi1111, hydroxi,k 1,1 form t.h!! 1111nl<!r• 
11111'}' l,11,.1(, which. ;11'1.m l'ill1:ri11t: ull !.ht• J~CI, i11 rn11ch•d wilh hu11v.11k 
n,·i,I. Tim 11l11J'UJ11< ~~•licl ic l,, mrJy he 111·,.-pm~i,I hy 1:omlom1in11 ;!,I\, 
xyl idhw wil.h d1l<!ru11,,.,1,yl d1l,11'ide ,incl ,,on1lcn:,l11r. lhu n::;1111.11111 
..:h!m•oJ1cul11xylidid<, wi1.h tli,,f.h.vl:nni111:•, I IS 1':11 tl,11@,a;r;. 

) lc.;t!l'iJt1 ion • • \Vhi1u, n,lodt1m;, t'l'~11lnl li,w 1h•"'-'1l,,r; no i01 firn,cii~· hil t\~r 
11~1\h•; ,m,h11 ~,ht'HH lell'I"'. 

Solublli1~• I I( ilt :W mL 1)1' w,11<,i•, 1/..-1 ml. ,11" 11k11!,ul, :t1) ml , ,,f 
,:hl1>rn!'or111 ,,1· (,OtlO ml. nrr1.lwr. 

lJij1•• ··· A 1/1•11utw·«11t f111· t•l.hyl nknhol. 

Doxlrln 

Duxl rin lllO!M •fi:l··'>l (C,;11 ,,.01,J ... 
J1rc,11m·ntio1••·····HY t-he i111:umpl11l.1• hy,lrolyni:. 1.11':11.nr,:11 with ,.li1111.ie 

odtl, 1.1r by hMl.ini. dry HLnl'<!h, 

Dm;c1•i11t.il)J1•···•\Vhit" or ;,-~llm1·, ~a1tr11·1•hnn• powdu1' lwl,ifr: , 
11

11n11:li• 
1·11 11>· ,,clorlo•11: )'1•/1,,w: ;:h11r 11,~IN1Sl.1<'. nr.lor): duxlrorot11t11ry; (,,1(1 r.••1wr. 
1,1 1)1 ,1hovt• :~on°: ,lm~!I )IU(, rnch,c,~ l•'t?hfo,,.:\,. 1l•)h.t1.i\)I); t!h'(~~ (I l'N l<lu;h ,·olnr 
with [ll(!lnc, 

/folohilily · Sul11hl,, i11 ;J 1m1·I.• of hoilin11 w11kr. fom1il11\ ,1 1:mo111r 
,)1ih11ion: l•111~ ~11h1hh- in ,,.,111 wnt1•r. 

u~ull .. /\I\ 1)x1:{f)i,,,,1. IHld ~l)J11/11ifi<·r. 

Da11troc;o 

/111hy,lt·,,u11 IJ1•~l.1"~11: l)<:~11,.0:,1• Mo11ohyd1·n1t•; ()111,,..,,1,; 11( + )•Chu•n~c: 
,1 •J>I+ )•! :lo,:op~rnnox,,: M(l(li<'itrnl <":hw0111:: 1'111-ifit:d ca,wo,.,: c;1•11 p11 

Hu1:n•·~ Hft~ihl Suitor; Ct!\'(•l u!,,~: Ht,, r<·h ~)11i~11r ; {~cwu S111cm' 

1,-C,lncom\ mul'1<)h.Ydl'1lt,r:. l5!1!)(\.l(J,l j C,:f-1 1:10,;. J·l,10 (1!111.rl): (1(1· 

hy1ir1111H lti<HIIJ.'i] (IHO. rn), A nu1tm· 11~11olly obt11i11od h.v tlut 1-t)'• 

droly~i" of ~1.1m:h. Ji'm• 1.1111 111.1·111:(,urn, Ht!!! p11~1i :!Iii?. 
l 'l'Cl)lll'llt.iOll·· ···Sut: /,irJUir/ 0/111>0«• (p111t1• l ;j?, J ). 

l)eH~1·iption .... Colorh:11:l ai1·~•111 nlh 01· 11 wl•ill', ,~ryn1'111 inu or 1;nmulnr 
p,1wd~r; 1•d1,th\11•; HW(!~( lllHh:; c;1 .11•cHk l'11lrJ\.iun (1mh~·ch'1111:•l ·I Ii?../, I•• 
+(;:J•: "nhy1lwn• 1l0Kll'u1,1, nwllN 111 J 1(1•; de~h·,1111\ 1,lowly ,~1cluc••~ nllm• 
lino c:11p1"11, (Ml.Ml<' 'I'~ in t.lw 1:ohl 011d r,1pi1Jly on l111n1lu11, 111•111l11,,i1111 ,1 
,..,11 111·1•~ipi111ln 111' r,HJ>H>H• ,1xi1l,! (11iffcr1mw f)-1,111 .,111·>·1la,•) , 

811l11bi.llt~, .. ,I 11 i11 I 111l .,11' 1v11!,ec' or 11\tl 1111.,of nlfa1h11I; 11\lll'C ;,11h1bl<! in 
h,,ill11~ 1,·11lor Of l.1<1ili111( ulmh"I. 

U Hll6······8e0 01rxll·osr, l11}1wli,~,1 (p11"c, llO(J) , lt.nl~o i~ 11~NI, i11111<>11d 
11f lncioMu, (1N ,1 impplcmc,nl I.ti rnill1 I'm· h1fn111. fe1:11i1111, 

Dlchlorodllluoromot11anG 

Mollmlll', rlir.hlnrnr.lill,,,,,.,,., 

C<.!1;!11', 

Did1lorotlifl11111·c,lllol.hmi11 l'll\-'11 •tll CCI?.!•'~ (I 20.!► I), 
l'r01,u•·ul.ill11••·•-G11t'bm1 1otrnchlol'i1l1.- iM 1·1!111;1.c,cl wi1,h 11111.irnony 

l,rilluoridc In th<: prn~cnce nf m1t.i111011,v p(ml.(1(h1oritlo, 

n -~fml'll)i.im1 ... ,.chmr. (:o,otlt'Hli J{Uff~ f t1 iJ\I., UI llt..\1'4ml o<lur: \/1\ttol' , ,n.(~:ilU'C 

ot. 2r,• r1lm11l ,ml!!I torr. 

llHoH-····A pmpd/<111t (N!J t?., K111• 1>111:11 lfi\)!l), 

Dlchlorototmfluo(oclhi\110 

l,1,. J)idil,ll'u1.(!tnil1111ll'm,1,J;,111 .. l'i(i,. J ,f ,\tj !~;!C'11i'.1 ( 1'70,!n). 
P1·1111111·11t.im1••····B.Y 1·cc1c1.in1( I , I ,:J.••ll'i,:h lo1•.,, 1.~.:1 .1.1•Jn11,mm1.h11 11(1 

wilh n11tlu111J1.v c.rinuorotlid1 l,widc 18 1,J•':,Cl:•1, whl•rti11pun ,11111 ,,r lh1, 
I ••chl<Hilll' 111.om,1111 r1•1Jli1c1,d h)' f11111ri1111_ ' J'hc: al.;1rli111: 1rid1l,,1•orlu• 

'11'f1(:l.l1111w lllll~' h11 1rn•l)(ll'l!CI rrn111 hHXru,hl,1m11l.laull•.' h)I 1rMIIIH!l11. 
w11,h Shlf:,CI,. (M~nn,, ;\I,: Um l<<'.(r('t.i<Jn~ II: fi:i, l!IH). 

l),~,;t~1·l/>I ivu ..... .(.";h~<O·, cul,,1·lrn1~ mu:.: fn j11t, 1•llwn•u l mlu,•~ VuJ)llf lff\'n~\ll'L' 

,,1 ?,f," 11 )oUI HtW wrr: 1l~111a!h· COlltHiw; r,l l.o 10',t> o f ih; im,,mM, 

CVCJ,, f:F;1, , 

l.Ji.,1H •···A 1wup1,l/r111l iNo It ,1 11ml J.J.<111, ,w: 1m1r« lti\16), 

j;:dollc Acid 

( l!.U,yl~midiniu· ilo)t.P.1.1·:1111,rd i<· 111:icl 1(10-110· 4) C11,lf u;Ni),. 
(:llllU!•I). 

l'r111>11l•n1.i11n• lr:l,hylm1(1din1ni11n is c:mldclii<(<d with 11mlium 11111, 
11od1l<1rn111:111./11\i witJi 1111! c,itl of xoi.ll\1111 c;,\l'l)(lnnl.1•. An 0<111111i11i. 
(,olut.io11 ol' l,h<., r(,111:f.nnl.K i~ htmh•cl 1.1111h,)11f. 110" J'or Ill hr, Llwn (:00111<1 
,mil ncidil"li!d wit.h MCI wh1)rN111,,n c.lu, nc;icl prn1ii11il11l.1:11, I.J~l l'nt 
l!..1:cO,li{)/i, 

l>oH1:i·ii11i1111, ••Whito, ;,ry,;1111li,11< 11111vd•:r; m,,11~ with 1l1•,:un1p,,1,illo11 
u l111v1• ;l.t1.1•, 

HolubUI!.)' V,iry 11li1:h1ly 1<11JUl)l(c i11 \\'11l11r: >e•lul,I,, in ,~ilucions •.>f' 
<llllnli loy(l1·,,~icl,,,,, 

lltt1•II·'••.•/\ ,,1wm11u:,wl i<· Ilic/ (molld i:0111ph:~i111i 1lf!IHII.). Thu 11dd, 
1·,.11Jwr thon ml~' nlllf,, ire l11C1 foma 111111•1 p1,Lo111. In 1·on111vi111t ,inldmn 
from Hoh1l.io11. It mew hr. addc,d 1,11111(,ol hlrnid t,o ptc,vt,nl d111,t.inl(. 
II, nh1<J i, 11111,d in phurnm1:m1tk1\I ,mc1);.,1ii1; 11ml 1.lu: ,·i,u,ovnl or innctl • 
vnUon of tll1Wlll1!t:d 111)111 i1t ,~1!111.iou, :-li1h~ 1•f !.h(, r~c:icl nm kn,,wn "" 
mk•1.utu~. Sue li,fotCII <) Cil/1; i11111 lli,aili11m (11111:cr 821) 1111d H<il,1.111,, 
/Ji;1,uU11m (p111:1i 11:l:i), 

1:.thylcollul0GG 

Ccll11l(lXI! 111.hyl 1Hh11r llHlO•l•li'l ·:ll; all r.1.hyl 1.,(.h(,1' ril' 1~!1111!0,1? 1·1111 -
l nini n1( -14 ltl (;)% <Jf' 1,1.hoxy IU'Ol.ll ll', Thci lllf'tli11111- lyf)i' l'i•l(:<.111ity 
;1rncl1t """' 111n,1 l••~• thi1ll •l(U,'!i, (,!.h<•~y 1:rnupH; I.Jw s/1111.IMil••l,Y/>< ' 
vi~(,011ity 1rrn<1,, 1:,mll1iu11 4l1.li<J:. m morn l,l.h,,~y 1:•·001;1,;. 

P1•11pnrntlo11.-•-lly t.lw 1mml! 1:~i111rnl 1>rrn:111lnr•! iluH,,rih(,11 Oil ))Al((: 
I ;!\lll 1'1,r M1:1.lly/1:111/11/cm, excepl. (.h11t. (11,hyl t:hloricl 1• , ,;• c,1.l1yl a,all'nto 
ill 1•1n1>l11y111I 1111lhl111tllyt111.l111: ~11m1L. Tho,):; h• !il)%c.,f ,)l.lw~y 1:roup,, 
in t,ln, (1'fid11l 1il•h;vl"1•lh1l,1•0 ,,:1rrn11p,.111<lu to from ~.:lb l.o ?,,f;J dhn~y 
1crm11m/C,,H 11,0,, 1miC., (.hun (11J)1'rn11:111i1111, from '/!.\ t,, :!,'/% t1f 1.h,: mnxi• 
IIHllll 1.h1H>l'"(.ic11I 11Lho~:,,11,Li(lll, whir.h IN a , ,1.huxy l(l'tHIJ)~/C,; li ,,,0;. 
1111iL 

1l11t11:1•l11U,,11••··•• l<'rn1••l'luwi111!, whiW lO li1:h1 iuu 1,.,w,l,•n forn,1> film11 
1h01 hnY(! n rd'rm:\.jv,• ind,1:< df nl,\Ht\ IA '/: nt.1m1t)ui; 1;m•pc1t11Cnmi nn: 
n,,u lh,I In lit.mu~. 

Sol11hil if,Y· .•-'1;11,, 1111,1liu111• l•)'I''' '" frc,dy 1:uluhl11 in 11:1rnh>·druf1u-1111 . 
11tcl h,vl ,1,:1~lalc:, 1'11l<>rnfm·111 ur 111iNl•11•m, uf ,1r,im,llh: hy1\rn,:orhu11~ wil.h 
11lellhol; llui nlomcl,ml-typn i~ fr11(:l,v 1mh1hlu in 11lc•nh1,t. ,11,,f.h1111ul, l,lh11•111•, 
d ,hrr,,fot·m ••r u(hyl 11tu1l11I<~: lhJtl1 ty,1ut: IU'\: hn\,,luhlr: in WHlnr, Hl)'Codu ••r 
prop~•l1,111, 1:·ly~1,I. 

Uncff- ···/1 p/r11i•,,111,:,:111.f,· air/ 1111 <1 (nhlc,l hitulm 111111 ru,· l'ih,1-1~.1111,h111 
f.nhlol~ !11)(1 d1·ut~ 11nrl.id111•. 

Liquid Glucose 

(ll,11:111,c; S l illt'.h n)'l'UI): Corn S)•ntp 

1\ p1°,)(h1d. ol>\IJiiwcl h)• I.II<! irn,11mpl1•l.1• 1,yclrulysiM or ,tmch, It. 
,:mi.i111~ d 1l1ifly of' ,l1•~t1't11;1; 11.11 +l•1th!t!c)111,, Cnl·l 1::0,1 '" IH<U!II 1!1,x• 
1.rilrn, ,,mHo!w 111u l wnh!I'. 

P r.t!ll\ll'n lhm· Co1mm1' r<'inll~· hy llw ,wtfon ,,r vm')' wi1,tk H:~<l.1 
or HCI 1)11 ,ll,nrd,. 

(hw ,,f 1.1\11 pl'<)(:(!,):1(::1 fc,1· it:, m11n11fo(•l.\1rn i1• 11• l'ull»w•: 'l'lw 1111\1'1\h, 
mmnllY r,·mu .. : .. rn, iM n\i>rnd wi l.h :) tin>"" ih: -.vd1r.ht •lf\Vn1.-,· (:ouCtlin• 
i111t lcH:• l,h1\11 1% nr tH1l, 1.h11111ixt.1m; i:, h(:1111:11 to ,1hm1I ,1!1• mul 1.hm1 
t r1111Kl(,l'l'<•d f.o :a cmilnhk n111d.i1m "'"'~,,I i111,, whidl ><(.(!lllll is )1'1~~.,., 
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u111for pruaumo m11jl t.ho 1.ump11ro1.t11·1, n>11dw11 I:),()•. 'l'h11 1.(,tll lJ("'tl · 
t.ut·o i11 m,1int11iu11d 11t 1,hi~ i,i,int for about I hi', (II' 11111,il hiH(H uhow 
(:otnploto <li11n1>1lul\1'1lll C(, M 1il11r1:h. 'l'he m11~u i• l,h<m h~1lh•<I 1,,1 
volnl.il i~e moM. of t,h1l hy1lr1)1,hlo1·i,1 ,1dll, Ho1Jl11111 ,~11rho1111l.~ or cnl,;i-
11111 curlumnt,i iK mhlr.rl f.u 11m1t.1·11lh,.11 f.h() 1'1111111h1l111\ 1.rn1:(I• 11f 11"1d, th<, 
liquid 111 filtorod, l.lwn doc:oloriv.t•cl in c:hnr<:oul or ho111:•hl111:k 1111.f.•1·11, 
1111 ir. dono in Ml~nr r<:fi11in11 mid ri1mlly co11ct!ntrMcd in v11c1111111 t.1, 
ih1! 1leKii·1,d c<1n~i,tency. 

When lilftlk hy lht: 1ll1ovv ptot:t!H~, ii. r.ontnim• nhoui :!() I.I> 10% l)f 

,fo~t,•>11v m i~1,tJ wit.h 111111111. ml 11quot 1>r1.1p <•r1.ion ,:,f <lc,~t.riu, V•111,1J,111· 
wW1 ~m11ll 11mo1111(n of ,11.h,,r cnrhohyd1·111trn, 11ol;1hly 1111111.oKP,, ll,v 
v111,vi11,t t.hu c:mulitionH of h,vdrnly11i11, \.h11 n1l11t.iv\l propo/\.luns of th,, 
1111Kn t'N nlHO vury. 

tr th<• (:Xy111.11m1.11hfo <lo~(.ro,t<• ik d (<Kif11d , \.ho coover~ion t.empom·· 
t\m: iij hi11h("' nnd tho l,iow vf C(\JlVQl't1ioll 11•111101·, ' l'hu lt,rm "i;lu ­
(•1ix1,," 1111 e1111l.orl\/ll'lly UH~II in l.lw drninic;nl or phnrm111:~•t1 l,ic:11] Hl,lrll•· 
turn, uw11111ly rnfun, \.1) dtixuo:rn, th1, 1,r)'1lt~dfi9.11bl1, product. 

'l'hc JHllllc) "r.1·n1io ,:111:m·" t1Qmc,1,imo• i~ n1mli1Jti l,11.111) ~(1lid co111· 
moid,1I fo1·m ol' d(!Klr<Jij(l hoCli\lijO (,h1111rin<:ip11] ~llf(IU' ,1f !,Im 1:i·11p11 i11 
do~t.1•c,Ho, 11h.lwu11h \.be !i·ult hok m,vor homt nHecl 11• n Ht111rcl, of t.lu, 
com111111•<:h1l KllJJPl.v. 

l)oKm·i1)tio11 .... ,e,llorloHH 01· y111l.;1~iHh, ~hick, Nyrnpy lic111icl; ocli1rl(!~R, or 
llMrly ,u; IJW(e(:f. lmJlc; 1li!fori1 from mu:rn"" it• Ll111l, it r1111111ly ,..,,111"11" hot 
nll111li11~ r11pr11: lnrtt11l.t•T:::l, produd1111 n r11<I prcd 11il11IQ of c1111ro11Koxi<11,, 

/:iQhlbllil:V• .... Mi•11il1h1 with w11L-,r: »J111rh1~ly •oluhle iii 11!,;(>hol. 

U~••s- .. ,/1~ 1u1 iu1ir11diont. <•f Cocoa 8,Yl'IIJ> (r,111(0 1:)01 ), 111t II l11hl11 l 
J.,indor mul Ct•J1(,i111c 1111,:,,11,, 1111tl 1111 o 1lilu,111l in 11il\ll111· ~Xl,J'RCt~; it hM 
rn1,l111:od glyc:•!rin in 1111111y 1ih11r1nu1:011tk11l pro1inrntiot1H, U. iH ijomo• 
timu• l{iv,,,1 /.>c•I' l'<•<•IW/1 IIH i1 /o/lCI 111 t:JIHUH whorn fnmlinr. hy ij((lnl1H:h 
i~ inip11H11ihlt,. ll, 11h,,1Al<l 1111t I.Mi u~<.'<I In the pface ol' clcxtrotto ror 
int1·11vo1n111ij h1,i11(:tio11. 

Hydroehlorle Aeld 

Chloth;vd ri" Add; Mol'inlfr Mid; Si,h·h. of Sult. 

Hydrochlorie ncid l'!fM'/-01-0] HCI (:)Cl.4(1); 1:c:,ntnin~ :.lt3.f> 11• ;jlJ,(1%, 
by ,vul,:ht, of HCL 

1>rc1>nrntlcm,, ... ,J3y t.hc, hi1.1,r,\l:tfr,11 l)f N,1e1 n11d I{~$(), 01· by 1'1llll .. 
liluit111 chl1,ri110 wiLh hyclro1<CJ11. It i~ obt11ined n~ 11 by-product hl l,h(I 
111m111fn1:l.111•1., of 111xlilm1 r.111·hono 1.(1 frnm N oCI hy Um Lt!hl1111c proc;eij~ 
in which common anlt i~ <locom111iHml with H~so,,. HCI ii, nlso n by-
11mch11:~ in lh<l ole(:l,rolvt.ic prndur.tio11 <Jf NoOH from N11tl. 

l>(16<•1·h>1h111 ... .,c,,1orl(,1•11. fumhll( llr111lcl; 1111t1J(Nll,11dur; f\1m\1ijm1d <•dvr 
1liHnf>J1!111r wlwn ii iu 1lil11hlcl with 2 volnmc,i <If w11tr,r: .1.1,111J{ly ,wld lo 
lillll\li (<V(•II 1vhr.11 hiKhly dil11!,11d: ,,p1,dt'ic Kl'/\V)l,y flh1ill(, 1, 1)3, 

811lubllll.y---MiRuihlo wi t.It wntur 11r 11k11hul. 

UH(lij•-.. Offid11ll,v ,::)~ij~lfiNI 01111 1,h111·11111c~111.l,: ,1M thot iij ti~ed 11~ 
cm Mldifi:ln11 11~1!1\t. II. iN 11N<id in p111p111·i1111 /)i/rit.111/ Nydrad1/m•i,: 
/\i:id (JIIIJ((I 71:KI), 

Hyp()phoaphoroue Acid 

Phoi,phit1ic 11dd 

N:v11npho:111horo,1~ 111:id IH:!0:1•?.l•Dl HP!lr.O~ ((ll·l.Oo): c:011t11hlN :JO 
to :~i% l,y wuight, of M:,P()z. 

PreJlllr11lhm• ·,Hy 1·011c~io1: h,11·111111 111· l'.llkhnn hyj)<>phu~phitc 
wit.Ii H1Mu1·ic ncicl or by Lr<•atiJH: ~•.1dium hyl)1•11hoijl)hil,1, wi\.h tUl iun-
1txd1,111go rt•Hilt. 

l>o•1:,-IJ\ll1rn• ··C1ilvrl1•H~ or Kli1thl-ty yi,lh>W, O(lo1rlo11k lic1uld: N11l11ti1,n is 
11dd H• lil,11111N 11V<III wh1111 hi1:hlv dilut<,d; 1,,,odf'ir. ,crnvllv 11IHlllt. I.I ;l, 

l:lulublllll'"· ,Mi11c.'.ihl11 wll.h \VIII.or c'>r nlt•nhol. . 
lno111111u11.lbllllfo~ · •·0Kidiic!II 1111 ,1x11o~llr11 t,i, 11ir 111111 Irv 1\11Ml.r nil 

1Hi<ii?i111: 11//('II'"· M••1·,w:1•, 11il11,,r 111Hl /Ji,,11111tlt N///1,v 11r11 rocl1H:<!cl pnr-
1.lillly 111 lht! mr.lnllk 11l11lt: '"' 11vi1l,i11ct1d hy 11 ,l11rlwt1i11u iu c,1lor. /lm•,•ic 
•·111>J/J1111111l,< IIJ'(, du1111;<1cl iv furro11~. 

U~c,, ...... A1, 1111/i1Jxicfo111 in phn1·n111,:1•nt.k11l t)r'tiJ)liYHLion•. 

lsop,opyl Myrlotato 

'l'l)ll'(l1lc-,,,,111,,ic: nci,t, I •11\('(,hrl~thyl Urilr.1' 

CN.~1(;1·12) ,iCOOCH (CH ah 
Juoprn1>yl m)'l'iHlntc IH0-2'1-0) C:1,, H,.,,o* (l\70.-15), 

Pri,1111rtt1.io1t••-• lly ro,,~t.inu myrinloyl d1luri<lu wilh 2-111•11pm1<1I 
with th(J t1id of 111111it.11hl\! 1fohy1lroc,hlofir111l.ir>I.( 11g,,111 .. 

l>1,1Ncri11tlnn .. l.i()tti<l r,f' l,,w vi, .. :11,it,v: 111·111,1.il.'ully ••11lod1t~~ ur>d od11r­
l1••11; i:nlif(fJ/1111 tth(ll)I n• 1111d clc,cnmpn,1111 lit. 'J.01\0

: wil-hllllllJ<I• •Jxid111.inn 
111111 don~ 110\. IH!l'•11111• f111wid ,~11111ily. 

Sol11hlll!.)'····l:i1>l11hlP. i11 11knh11I, ,,.,.,1.111111, d1l,►1·ofon11, 111.hyl 1ic:t•l11l1•, 
(<1111111111, 111i11,11•i,l uil, ,~,1~1.11r ,iii 111' cnlfonRct!cl oil; pf11di,•11lly l11,mh1lolo 111 
w~11.,1·. 1(1,1'('.~rin or propyl111w 11lycol: 1Ht.soll'1,H numy wnKM, dwh,~h,rnl or 
ln111tlh1. 

lJ~1,11 .. -•/·'/1r1rmm•(11ll.i('"j(I ,,.,,d i111•1111mct l1:~ c111d to1>ic1,t mer\id u11I 
111•1;p,1rmio11111111 nn <:nwlllont, h1b1·i~1mt, ,,ncl 1.,, ,111h;,111,(1 11h~1wpl.i1111 
thr,111,ch 1,h,, ~~i11, 

KooHn-•sea pnge 700. 

Ptop"n,,i., ndd, ~-h:,,,lr11x~-. ?.,Hyclr11xy1m 111l1m i1, A,,id; Pro11111111loir 
1\1:l!I, Milli /lt,i<I 

CH:1GH(()H)COOH 

l.11ctic 11dd IM-21 •Iii G~ll,10,1 (!10.0fj); 11 miKt11 ro orlncl-ic 11dd ttnd 
loct.ic 11<:id l11el11l.o (G .. HwOh) cc1uivnlC\llt to" t.01111 of Hr, l<l !10%, h,v 
wui11ht, ufG:,li1;();i. 

rn~t.()V()l'~d hy Seh11ulc i,1 1780, It in the 11cld fonnod ln 1Jw 00111·h1K 
of milk, h1mc:r. t.hu 11111111> /o,,t,iti, frill\\ tlu: !-')Lin 11111111! for milk. II. 
toJtulli; from the dc.:omJ>1l1,1it,k111 of th() lo<:lo~o (11'1Uh itUl(t1r) lu mHk. 

Pro1inr11tiun ... ,.,A •oiut.1<111 of gluc,l•c or 1,(' Hl./lr()h pro,•iou~ly h:v • 
drolyml wit.h dih.itcd 11111f\1ric 1u:l<I II, b\oc.11lnu1d, ntw th(\ 11ddition 
of •llitill1lo nlt.ro,to11 com1>m11Hl11 nnd minornl Hnll.ll, with /)ucillt1s 
/1,c,//~. C"klum ,:nrbonnlo i6 nddcd t<> nqutrnihm !,hn 111<,t,lc ,ici<I 11~ 
ffOPn 41, it ir, fo,·mod, othorwl11c, the fonnent11t,io11 Bl,Ol>B wh<,11 tho 
omo1111t of ndd ttk1:01•<I~ O.MI,. Whon f,1rm1;nl.11tio11 iK <:omplr.t.t,, 1111 
i11dlc11tod by f111lll1'e of the li<111id t.11 aivC) o l.oHI for Bl11tol!o, tho 
11ol11Lio11 i11 Nl1~1ml1 c:11111\olll.!'1lUld 111111 11llc>1Vtid W 1111111d. TJw ,,uh:i· 
111n loc.lnto thnt. r.1·yHtt1llizo~ i~ dc<;mnpoijcd with d il11lo tt11lf11rfo Mitl 
cmd filu,rod with C\lum:onl. 'l'ho lndi\l noid in thL• fi1Lr11t<J iw ilXLm11t­
<•d wi~h <•lhyl or iijol)ropyl (lthnr, j:hc c,01or ia di,,1.ilfotl <1ff "nd t,11(1 

111111<m11H 1101\1U1111 of Lho 11cid co11cc11 trntod und<•r rc1<111u(1<l 111·o••u1·0. 

f)(11111rlt1tlo11 ...... (:olol'l1••~ r,r y~llowi~h. I\Nll'I)' oclorlo•11, ,,y111py llt111ld ; 
ncid co liltmm; nh~1•rh11 w11h11' 011 <•X))okUr(, t.r, 111oiKI, oir; whcm n 1\il11l11 
K,1lu1Jo11 IK 11011r.011trn1<ul tu nllllW 00%, h1~1.1<, Mid l111iti:111, 1>111;in~ Lo form: 
in llw nlYici~l 111!lll I.ht lt1U11r 11m111111IK l,, 11h,111t I?. 111 I 1,%; np1,dlfo 1(r11vll.y 
11houl. 1.?.0: clnr.om110,11111 whrm di,1,ill\,.) 11,111(,r 11,11·111,11 prc,kwrn h111. 1111,y 
I)(, (liij(,illc<I wil,1111111. d~compoHi\ion uncl 11r rmlu1,od 1>t(•~•ure. 

6t1l11hlU13• .. .. Mi11dbll1 with IYftlOI', ulc(lhol ,.11· 1,t,h1:r; i11~11lt1hl•• 111 t:hlnro, 
form. 

lJHOffw,, JJI tho 1.11·01111mtio11 <>f S1Jdi11m l ,<1d11/,(! fo.jc,cti1111 (11111(/J 
!121), It 11luo ie used i11 hal.,h1a' mill< formulnu, 110 Lill 11cidu1An1. in food 
1lrep,1t11tlc1c1~, 1111d In I to 2% ,~011c,.11, tr111.,011 i>I ijQm11 ijp111·m1\tocid11I 
,ic,lli()o. A l.0% Hoh1tk1n ill \ttt(•d M II hn<,U'1·icid1il o.&<1111. cm lho 11lcln of 
11oonalo,1. It it1 c:orro~iv11 l.o 1.i11Huc1~ on f)l'Olon,io<I contH<•1.. I\ l(I, ?'X. 
•oluLion in floxil,lo rn,llo<lion iH i111~d u, ro11H1vc w11rt.ij nnd ijl\1nll 
Cl1(,fll\1JOl1!1 LUll\01'0, 

Loetoa& 

li·Gh1cwio, 4-0-fl-J>-g(lloct"JlY•nnM,vl•, Milk ll11J(111· 

LocloHtl [O:l -12-:l) C11.l'l~:1.011 (!142,30); 111drn1'1,vdr<1tci ll0!>39-2tl-tlj 
(!l1i(>,,H); 11 ij\1ff11r <Jb1lli1wd f•·om milk. 

l•'m• ih~ HlntOllU'lll rom,ulll, 1100 pngo 382. 
P1•u111u·utl1>11--l1'rnm •lthn miU(, t1l whkh i~ 11ddud dil111.11c.l MCI lo 

J)rocipi111to the c11oel11 . Aft.or \'(IJllovnl pf tbo GnHOi>I by flllrnUon, the 
r1mdio11 of t.1111 whuy i11 ocljuntud ton 11H uf 11h1mt (i,2 l!y 1i\ldi1.i,111 o( 
limo nnd lhu r()tllt1h1l 11K nllmmlMIIQ mnttor la con1111lntc1I by h<i,1tl11u: 
thi,; \11 filt11rod mil ,m<I 1.ho 1if111id •~L 11Kldo (.(J cry11tolliM. A11in111I 
chnr<~lfll iij Uijed I.(, 1foc1)l1,rize the• 110)11tlot1 111 (l tllttllllOJ' Hhniltu· to that 
llff(l(l [11 purifyll\t'( UllCr MO, 

/\noth,,, f1»·m or l,11,1\11:t<t, known OH /i-li1ct,,~ll, o)ijo i• 11v11il11b1<, ,,11 
th(I 11111rkct. It diffora in t,h11t tho f) .. tthl<-~>HO hlt)i<>t)• lo# inuU,ild llf "· 
ii. i11 1•cportml thul thi~ vuriot,)I i~ KW<>oWr ,11ld moro H1>l11blt\ \.h1111 
11rdi1111ry l11<,to6e and for that J'Ctt6cm i8 pr~foruhlo hi J)hAl'mntouticul 
n1111111fnctm·in({ whoro lnctofto is \lst,d. Chemlt,nll:,,, P•l11dn•o d11111• 
not. 111,p1111r to tliffor from ordh1ury 1i, l11ct11ij(l, lt. iij mum1fnd.11n>1I hi 
I.ho unm<• wey 111, ,,.1(1i;t.0H(I up to the point of m·y11h1lllz11tlo11 , thm1 tho 

FRESENIUS EXHIBIT 1013 
Page 256 of 408 



~olulfon ik lw11l11r.l 1,,, fr it1m11rm.1t,111·(, ,ibnvc1 1):1.!l", 1.hhi h~illj{ Uw 
t.111Hp1,rnll11·C! 111. whid1 t.lin ,, 1'111'111 I» c:onvr,rtt:d to t.b(, i.l vorfo!.:,.r. 'l'lw 
(J f,-,1•111 c11:t·iu•11 ,mly m, nn nnhydr111111 ><111:111· who1'cllh I-ho" v11ric)(.y 11111y 
Im oh111 i1wd 1iil.h111· ill t.lw nnhyd,~►11!• r1,1·1n m a,1 ,1 mo11•)h~•drn11,, 

OmiCl'ipliun•• .\Vhil.t; u1• l '.1'1!11U I)" wl,ilc~, lstnci, ,:-·~•11(ullhH1 1h4\t•!\(~t1 •.>r 
pow1k•1·; ndc►1· l11,ui; f11intl~• "wcct. l,n:tc; .:\ahle in nir, hut. rnmlily 11h,nrl1s 
odc,n,; p l I ( I In lO 11111111 iou) ,1,() l•i 1;,!,,; ,.,pudfil' 1•c,111ti11,1 ·l-(1<l.1j Lr', Hi!i.!i". 

lfolnl)illl,y• .J I! i11 (i "''· ,,r \\'lll.\1(' /IJ' :?,(;ml.of h1,ilin1i \Vflft,r; vm'Y 
ulir:htly 11111111,1.- in 111.:ulml; i11:1111ulik• in 1•hlfll'ofo1'111 or ,,t.h<,t'. 

IJKm, ...... t\ tlil1w11/ lwm,ly u~c,,I in 1111•did1w 111111 phnmltlc~•, tr. i11 
1111111,i•nl ly 1111 i11,:rn11im11. ol' I.Ill! n,1,ilh11n 11~1,d ill J)!.'n ici llin 111·,11,l\td.i,m. 
ll. i,, ll><(,r! t)X\m1i;iv1il.v n• 1111 nddH.ion l.o 1nill1 fur iM1111t. f,,111H111;. 

Maonoclum Chlorldo 

Mo1:t1t)1dum chloriclo lwu1h~•,h·11t(, !'l'IB 1- ! fl.(\I MgCb,(ll-t~() 
(~():1.:10); 1111h,1'ill'llll$ 1'17f1(1 .;l\l, :11 (!l!i,?. I). 

P1·e1)Ht'llt.fOll ... B,\' U\111tinr. m1111111~11ir,t) or 01.h;,r »11ilnhl<: ntMtW· 
11h1111 111i111,n1ln with HCI. 

l>uHc,a'h1thm . . (:,,Jm'lc,11~. u<lrrrlc,,:s, cl1,liq1w, ,·r:n1. llnlw~ or 1:1'r 1111d,:, 
wh)l:h h),d: w,H.<!I' whun iu>1d,~cl to H)O'' t•ll•J luunC! I ICI W~ll?U lkn{<·d h • 
I 10''; pl·I (1. j,1 illN•.>l11li1111 in cnl'hnn diusi1l1: fr,,,, w111m·l •l ,!i Irr'/, 

Holuhillt, .. ,' V1,1·~· MIIIIM(, ill w,111..-: r,•c:d.1• 1;1Jlt11/l1,, ill llkz',hlll. 

l.l,1,i11 l!;J,.,,11.rol,\'ll.' 11,,,r ... ,,;.~/11•1': pl1ur111111:1•t(/ ir:<r/ 111•1:c•,<~ii)' fu1• I,,, . 
11111<lit1l_1•,;i11 !\lid pnril.u1u,1,I dii11y~iH f111id11, 

Moonoalum Shrnrntc 

(kt;1d1:1:1,11ok ucicl, m111:n,,1;i1rn1 m,11. 

M111,(n(1Nit1111 Nl1,11rn1., lli!i'i-lM,Oj. t\ ,:mllpnund ,1fmr111ll1•11lthll wll.l1 
II 111ixl.l1rn ,,r ulllid <Jf!(~)lk ,1('.i<)ij 11btni11n1l l'rolll 1'11111, tllld \~()llijfl<l1, 
d,,,.fly ,1r v,11·i,1hl,1 prn1►0r1.i,111u 111' mu1(n,1,i!11m :1(.(,11rnu, :111d mn1(1w­
:li\1m p11lmit.n\tJ, !t. 1:011tnhl:( 1.h11 N1oiv,1h,111. ,1r (I.I! to -11.0't.. of M110 
<•HJ.:m), 

))1is.a·iJ►t ion .. , .. J,' i11c, whil.t:, h11lh 1111.v,l,,r; fi,1111 , ,:h,11'ni•t111fali<: i•tl111•: 
1111,:111011:•, 11dh1,rn11 l't,l\dilv Ill th(• ,kin 11ml fr,:.,: r,·,1111 1: r it.(i111••~­

Suluhil1ty .... l11~•1l11h).,· i11 '"'"'"t', 11k1,h11I or <'t lwr. 

U111:s ..... f\ 1,l111rm1Jt:1•t1li<l11/ 11,:,·•··~sil .)• (11,/)l'/w111) in 1.lw 1111111111'oc, 
Ult'(• Ill' 1:om111·1••Hml hchlult,, 

Moolumlno 

l>·<:l111.'i1,.,I, l -<lc•1rx;-- l -(O•Nhyl,1111h111)• . 

h 11 ()II U 

I I I ~ IIIJCU_.·•·y, ·•\~' "'<j''· :""\:O~l\',I K,CI) 

lit! (lH tt ;1l 

1-Duuxy- J -(1111,t.hyl(1111i11ol 1>• 1:hwi(.ul j!l1.!l•I · •l<HJJ (:,,IJ 1•; NO,, 
(J\)/\,)!I), 

l'r<111111·n ti1►1► · · ·• By t.,•i,1.1l,ln1.< 1ilucu:1c wit.h hyd1·01:on mid nw1,h~•l-
11n1inc und1cr 11n•~~•11•,1 mHI ill 1.h,• 111·11•"11"" 111' H,uwy ni,ikel. 

l>1itl!!l'iltllo11 .. , Whil,: 111 1'11illll)• y,:l!m~i,;11 whit.~. 01,l,11•1(,:i,; ,~rv,111, 111 ul' 
pow1lo1'; 1111,lt• 11h,l1tl l :IO", . 

8oluhilil)'"' -l•'rwly t1ul11hl1, in w1111,1·: :111111•ht1<1~• ;ml11hlt1 iii ul.;,,h,1L 

Uwt1w - ,-l11 l'or1nin1t nnllii of m!J'lllill 1>hnrmn<:m1t.i<i11l11, m11·r,1,:,i,,1,:1.ivo 
Hl(<IHl,11 ,111<1 dye,~. $110 DiaLriwat.;i M1J1.1/11m1'.1w J,1j1!1;tfo11n (1111110 
1:mi), /,1c/iJ)(llll/(fo Mtr1,tlr.111i111• /njt'r.11'<111 (!l•JIW I :2'16) ,111d /at.lwl<rm• 
CII(! M11f{lt1111i1w lnj1,:di<,11 (p111c1• 12'/'/), 

Uoht Mlnornl 011 

t.11:h t, l,i,111id J•otr11l11tu111 NI·' X JI ; Li1thl Llq11id P1Hllfl'l11: 
l.,ii:ht Whi1<, Mi1111n,l Oi l 

A mixt.hrn of liquid hydro1,,1rho111c 1.11Jt,11inml rmm pol,mlou111, II 
nrny <'illllt1in (11111it1,blu otohiliic:w. 

l ),,r1m·l1,1Jon,,., .. ,(!,-,l(,dt'IIK, tn•1'14f)11rl!ll 11 oily li1111id, Ihm, l)J' IWll>',,Y rn,,~. 
frcun f'h1tm•a~1,11rc,; ocl,n'lf!M 1111<1 u111t~h,.~ whon c:ol(I, ◄ 111(1 (l(>V(1lup11 1101 
nt••rc 1.h◄111 ,, fttiut. ,11lor ,,!' p,,t111IN1m whc11 lmnwcl: ~111:cifk 1m1vil~ O.iilll 
1,1 ().Ill\!); ki11ut1mlfo , 0llll:n11il.y nol, 111111'1: i.111111 ~:IJ, 1,1111tl•1.oh11»· 111. •IO", 

f:lu l11hlllO•• .... l11,ul11hli, In wnl1>r or nl1:◄>h,1l ; mi~,:ihlo wil.h 111t1nt l'ixod 
<1il11, h11l nut wit.h <'H»lm' ,iii: ,,ol11bt11 in volnt-ile oil~. 

PMAHM/\Cf~U'l'IC/\1. NECESSITIES 1323 

OkoO••• .. ()fflc,tully 1'()¢(\jjlll'l,td 111, /1 u 11hi1: fo. 011cc if. Wm< 11•<•<1 wid~ly 
M rt VC\hidc for 110111, ,111c\ llm,111. 111c:,dkt1t.i1111M; ,,uch \lijQi ,mi now 
conNidurnd d11n11,orn11H bm:1111au of 1,1111 11111111ihilil,y o( li11nid p ,1011m,>· 
nin. H.1mmt1Limco irl wwd to r.Jom1,ic dr.~• 1111cl inl1,.m(MI nldn 111'(111,1 ,111cl 
l.o f,1dli1,1l111·,m1ov11I of d11rmn1,1loi;lml Jll'l!J)rm,til)Jl!; from 1.l1c Hldrl, 
h. nhoulrl ll(!Vlll' lw 11K11cl for ii1t<U't111l 111h11h1 iMl.r,H,i,111 hec:1111110 of 
"l11,1l1111r11." SM M1'.t1('1'<1/ Oil (p111~(\ '/!Jf:!). 

Nitric Acid 

Nil.tic\ ndcl j'l(,9'/.:1'/,!/.] HNO,, (11:1.IJI): c:01ll11i1111 nlx111l ·10•;;., by 
w<:11:h1., •>f MNO;,. 

f•1·01111roti,m• .. ·•M1.1y he 1>1'<:pcil'cd hy trcntm,~111. nf >Jfl(lium 11i11•,1l<, 
{Chil11 ~nllpt•l.vr) wilh t<111furfo Mid, h111.11111111lly 111·otluc:ud h:,, 1enl:1ly1.­
h: oxicl,.11.ion or M1w11mi.1. 

l>i,i;c 1·i1►tio11- ... J·li1d1ly 1~,m-.iw l'tuni,11( li1111icl: 1:h111•111,1,.,.i~ti.·, hiid1ly 
11'.-itn!.11111 ,,1)1,r; 11111h1• 1111i1,rnl ti5~1u,~ ~,,llow; boil~ nhmoi 1:w•: ,.,..,,,ific· 
1:1·,wi1.,v 11h,1111. I A I, 

:-:l11h1b1Ht,y., · Mim:ilM with w,1tor. 

l!Nl!H ... ./'lwm11rn1c,t/i1· 1111/ (1l!:i<liryi111( 11m•111.), 

Nllro9cm 

Nit.1·011(m P'lll,'/. :!', .. HI Nz (:~11.tll ): c,1111Jti11:1 1101. t,,~,. I.hon (IH%, hy 
vohun(,, of N:,, 

P 1·011111·11lfo11· ··· llv Liu, frnct i11111Al 1li~till<iti<m vi' Ji((uilfod 11i r. 
\.lr1u,; ..... i\ di)l1,,11( ·rm l\l(\dici1111l 1rnsu~. 1>1tnrmm:m1ticnll,1•, is olll• 

l)h l)'•id l.1) 1·,;1110(:~ nir in t.111, ,•c,11t11intil'11 of 1mlmt111lc11,, whid, ,~\•lllrl h,, 
11ff(,(,1.11il ndv1>1'11(,ly l>)' ,1ir (1llkl11/.lon. ExmnJ)l1•11 includ,, ''" 11111\ wit.Ii 
fi~1•cl oi)11, i<U'ltti11 viti1111i11 pr(!Jlt1rnl.iu1·m mid ,l v111·l('ty l)f i11_ic,<:tnhl1• 
111·ml11cl.i;, It. 111•0 i» UHt<d cm 11 j)r'up,1ll11111 .. 

l>ornlc on 
A1,1·i<:,11 l<1,rn,,I Oih l'cmch 1,;,,,111,I \lil 

Tim oil 11XJll'Muo<I frn111 I.he, k1!ml'I~ ,.,r vuri,itfo~ <>f l'mrrux 11m11m , 

i,11~(1 l.i1i11(, (i\prh:ot, l(11l't1t1l Oil), ,,r from I he lwrrwh; 1•1' v11ri1,d1,.i ,·,r 
l'r11111111111•r11ic11 Sir,h nt 1/,uc:c: (P1:11i:h l\111·,1d Oill (1•'11111 //rwrt'1:111:), 

n(~tJ(~l'i1,ti,,, . ...... ( ;l(l(tr , pl)h.• kl l'(tW·,•,)J,,r(ld ('I' ('4>)0 ri(1!,!:, \ 11 tm,mf od1tl'lc1!'1ft, 
uil)' lic111iil wit.h n blm1d tn:•lc•; 11pc1:ilk1:1•nvi1~• 0.(IJO ,.,o,r,i:i; ,,,11 1,,.-l,irl "' 
f-1:mJlciin( l1tm'I. 11lm\+1\ I ti'->. 

Holvl,ilit.:,, ..... Mliitht.ly i:nJ.11,1,, iu 11knhul: mhr<'ihh, wi1h r,1!11:,·, 1: lilr,r11 • 
fot'nt , h,,nY.mll' or >mlvt,nl, l1(t.'.'iUllt.!, 

Phenol 

C11tlmlk Al'icl 

C,;1'11,OH 

Ph<:11111 I IO!l-l)!i-l![ (:,,11._() ((M, J '), 
1'1•1i1111a•n tiil11,,, .. , Fur IIIIIIIY )/"tll'rl 11111111, ,m!y hy tlit1Ullil11.t tl'l.ldo CIII'• 

holk- ,11'.id l)•,)t1l C(>11l t.or ond 1<\'P1irnl.in11 nucl 1111tif}•i1tf( Utt, <liu1.illnl1• 
h_y r◄ 1111,11wd ,:1·y>1t.1illlwt.i1m~, it lll>W i,i p1·<,1>nr<,<I 1•.1•11 t.h1J(.kull~•. 

A 111111'11 1·1,c:11 111. 111·0,,c,1,11 1111i!t d1lo1·1,lw11~111u! tlll Urn Hlurl.it11: pvifll. i11 
1.111, ,111m11fnct111·0, T lw lll1l1ll'obur11,1•rw iu pmil11,,u(l ,,1 ,1 "•'1>•)1' 11h11•1• 
J'l!l1(:liv11, wilh bonz1111\!, I-ICI nml 11xy111:n ovilt 11 1:i1p1w1· ,\111.ul)•:•I-, 
follnwod h:,, hych•oly«in wit.h ,;team I~• yidcl l·IGI :mcl phm10I (wlikh it1 
1·01:ov1m1d J, 

l)1,H1.1ri11l1011, •C•>llll'!c:@ ll• linht. 11i11l1, int,,rl111;1,<I, ,.,,. s., para(c•, n,.,.,,11,, . 
11h11pctl ~J·;r:,rnh,, ,,, 11 whih• ,1r li1()11. 11inl1, cryr•lullin~ 1111,, ,: d111r111,1.-ri~1.lr 
rnlor; whllll 11ndil111.~d, i1. whit,m,, 1,1n(l 1:(lnl.1,l'i-1.M t.h,, ,;ldn 111111 11111<:01111 
"""""'''")""• wl,1,11111111tly honw,.I, phcn,,I 11wh,., l,,rmi111: o lii1:h l_,, r,·fr oc,> , 
t ivt• Ji1111id; li111wfic1\ b)' !,h1· J1<hlili1,1t ,,r I 0% of w11wr; v11p1H is ll11m11tt1hl11; 
1:rcul11olly tlllflrn111101111xpc11111ro 1.1.1 li1:hl.lUld t1il'; "11.,c.iric f!rnvil,y l ,O'i: huil, 
nt mi•· ; c11111:onl• nul low1>1· th1111 ::!)'', 

::loluhility ...... ) I( in I.Ii ml,, 111' w111<1t: wu·,v u•ilohlu i11 ,1!m1hol, 1:ly1~,.-i11, 
1:ht,11,.t'urn,. Ml1111· or fix,,d 1md ,·olut.il~ 1•il~: ,1p(1ri111:l:v ~vhzl,lc• i,, 11\i111•t11l 
oil, 

lnco11111111.i hilit i11K .... ,.J'rnch11:o• JI li1111i,t "' .... n 1111>m\ wh,,,1 u itHl'ul.1,:(I 
with t'fUHJ)hm·, 11u1nll1ol. m:d,mt'lit.l, m~t'ltl/>lh•11c•tl,li11 . umi,1,),>,v,,;u,•, 
,ut(iP,w·in (,\ ,,tJ,y( u11J,'11ol;;:11rt>11f c1. ,u,,t,Jwn,tmi n,·, J)ft r.1n~·f ,11. t'1lit.,vfoltt, r<{ll· 
on:iuol. 1,•1·pin 11,v<lra(C', lll)wml nud k(•\·~•nd ut.lnu' nul,r.lJhh:m< it111.:l\l«UU1{ 
!min,, u/J.1ttlf )il/~, ,r. ,11,h) hofu,n!; 1·u<'.<111 hul I <'I' •n 1-1u1,or.-ni1ory mixJ.\1nu1. 

Jt. io uuluht,~ in 11hou1. J h 1nu(ts 11( Wflt.1}J': HU't)nf((:I' ~<,hllionA mu)• lh~ 

. ............ ........ "" 
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uhl11in11d hy 11,;inic 11~ much 11lyc:i1ri11 "" r,h1111ol, O11 ly tho c'l'y11111lli1.01l 
limn i• 1iot1,hl,, J11 {axud oila mul li11ui1I p<•lrnl1111111, tho li11m•l'i<•1I form iw 
111,1 1111 1<uh1hlu ,Im, lo i(,. ,•oHltllll, 1,f w,1h•I'. M bum/11 und i(1'111/i11 1m , 
prodpitnlctl h)• ii.. C,1/111,/im, i,, "'1t1K11lnlml hy 1h11 t>t1id11i111ti,111 or !l~· 
1•oxyl111, 'l'r111·~H of irn11 in ,•11 rimm chumii,als such 11~ 11/11111, /11Jrv .~, clc, 
11111:,, prndm:(, "1(rl)11111:ul11f, 

l J~1111, .... , A 1~111«/.i1,, ili.,i11/.,d1lllt, /.upic<il (1111)~/ll<!rh· ,11,d ph(U' lllll · 

CIHILi~!il 1w1:l)~•il,;i, n~ II p 1·,·••.'rl1tll ./1J1• ...... iuj,,.,1.i,,111,, eh:. Al. ollu ti me 
wid11ly u~t!cl ltM 11111mnicidl! and ~ti ll U11! Mlm 11lim! ai:ai1111t. whh:h ot.ht•l' 
1111t.i•11J)l.i,:111\1'c1:omp11rtd, ii.ho~ f~,w l(•1J it i111111,, 11~1,, in m,,11.lt,rn modi· 
ciu!1, Novo1·U111IMU, it• ill 1H.III 11110d in 11ov1m1I pr(IJtrictnry nnt.iHupt.ic: 
mouthwo~h<t8, homol'rhoidnl propnrni.ion• 111111 h1m1 1·m11ccli 1111. hi 
l\1II Ntn.►11~1,h, 11 few drop• of' tht! liquotfocl romi mny he 1.w,d t.o 
,:,,11tl,rir.n klllnll w1111nch1, cl11Kr. hik~, ~1111ko bit1\tl, 1:k, l ~ ('.Oll\lnonly iK 
cm11loy1!d ,.,, 1111 c111/.i,>rnl'ifi1\ ,,;c.h,)1• iu th•' f,mn ,)/' plu111,1lntucl c11l11-
111it1t\ Int.ion (J.%), ph1ml)l ,.,i11 tnwnt. (i%) or n ~impl1! 111im>o11~11ol11t,io11 
(0.11 ,., 1%). It, h,rn hc11111 11~1111 for »cluro~ii1" hNuorrho ido, liut nwre 
cffcct,ivc 111HI Rl\fcr drul{ll 11 r1! 11vnl111hlo. A r,'r,, uoh1t.io11 in ,:lycnri11 i» 
UN1,d iii ~i1111)lo u111·11cho. Crndo C11l'bolic,ocid i~ 1111 d foct.ivc, 11c11110111• 
iMI 111111111. for clliji11 1'11<:t.in1: c1~c•·(,1111mc.. It i~ or ~1>1111! thurnpcu lfo 
l'llhH1 fl• 11 fw1,:iti<l11, hut lllorn ol'l'llctivc lllld lc.111 t,.1xic l\j',(\lltS 11re 
nvnilnhlu, If 11ccidcntall:v spillml, ii. ahouhl h(, ,~,m,;v.,,I 1►r,1111p1.ly 
from U,u »ld11 by ~w11bhln1i with 11kolwl. 

l ,lqu.,flutl Phonol 11.iqm•l'iud C111·l1vlk A,:l<l I~ 1>hr:111,l 11111i11t:1h111c! in 11 
li1111id c·•1111lili11n h.Y tJ11, J)rc,~n•"' ,1f lll.O'JI. ol' wuwr. II M11 (11i,1,. 1ml l(!11K 
1.luu1 HU.(Y/1,, hy wd~hl, of (;.Ji1;O, N .. t,• .. •· \11'/l(•lt ii iN /11 Ii,• mix,,,/ 111irl111 
/i,t,'.(/ ,,;/, mi111•1~1/ 1,il vi' wl1ik J)1•/m/11/1<11l, 11$(' /.ii<' p·.1•~1(11/i,1,; /111<'11t1/, 
/WI J.i11u 1·fi,•il P/1<•1111/, ""'Jlvr111;1,,,: Mtrll, phl!lltll (11 CHll\'1:111(1111, q1t11ll• 
Uty) lry pl11ci11M 1.h1• 111u1a,p1>1,rt•1l (1\lnl11inc!r in n 3(1,11111 11111.h ,111(1 (l.p)ll,l'ilij( 
hon(. 1:rll1h,,,lh·. ' l'rnn~fur t.11<1 liquicl hi 11 11\rncl voK~11I, wci1/h, 11dd I r. 11f 
purillo1I wn1c!r for 1111ch ll ft of 11111,m>I, 111111 rhix lh11to1111hly . ll,•11,·riJ)limt: 
(!1,tc,rl1,~• lll1\ll<I, whi¢h may d1!vt•l<11111 rml liul upon 1•~po•11rn tu 11i1· 1111(1 
li/(111; <Sh11mr.lMi,1fo, 11@1vwhnl nr11m111k mlm·; wh111111ndiluwtl it. cm1Ct·r• 
i~,\~ ,u1d whit(•tl• t 111•,kin ,uul ll111(.0\IK 1111tmh1·11•w•: •t>udlk 1:1·11vity 11hm11. 
l ,0(lf); wlnm l(. h1 ~ubJcr.Ccd IAI 1l1Klill~1im1, thr, hoi!inJt 11,mporntutl! 1101,~ 
Ill)(, riM, ,,hol'P, 18?.•. which i, I ht> l~1i111111 lu11111~••r1hlrt' .,r 11lw11,1I: pi>rll1<1ly 
~,,Hdilfo~ '11. nhout H,•. Sc>l!i/,i/i/1•: Mincihlc, wit.h nlcohol, 1>!.h1,r• or 
1clir1:01•i11; 11 miKl.\ll'tl ,11'1iqut,lfod phoi1ol ~nd rm (:((11(11 \'0111111~ ,11'1:lyc1?ri11 i~ 
mi~cihl~wit.h wnl.~r. 11,,,., I\ for111ul11t i.111 whkh f111'.llh11U,s th!> dir;pcina• 
hl(( of ,~1,11(:¢11\.1'(\\llcl ph<,nnl. IIK t.h111·up1111li1'. llul!II ilrn d 1!1wrih(1<( 111>111'/1 
1111dor / 'l1,•1wl. I(. i• n p/1111·1m,c·,:11lfr<1/ 111\,:r,,~ih· {111• l'/1,111,,fow,1 C11/rc, 
mi1w /,,11i,m (pnJw 7(1:1.J. 

PhOnyl Sollcyll'.IIO"·-RPS-15, paoe 1269 

Phosphoric Acid 

O1•t.hopl111sphnric /\dcl: Syrnp\' Ph111.ph11ri1· i\d.t; C11111:m1l1•1i1i,tl 
l'h11spi1orie /\citl 

l'h11uplu11·i11(1cid l'l(i(i4 ,;Jll .. i) l·hPO., (1)11.l)ll); \~11nt 11h1~ lll'r lo llll%, hy 
1vci1thl., of' l'l :11·10~. 

P1·epnrntion, .... J)Jw~1,h01·11• I• 1:<,1W<•rt<rd 1(1 plwspho•·u~ J)(!nl(lX· 
id(I w~o~1 1,y IIXJ>OKing it. l,o u C\lfl'~JII, ol' W«rlll nil', t h~II tho P~O,, iii 
l,1•c11,t,1J(l wtt.h w11lo1· lo form pho~pho1·k ~dd. 'l'h\1 cm1Yl!rNinn of l,h11 
1>h◊f,1>lwrn1, 1.11 l,h,1 pc,,, tm,;i,lc• t11k11x 1>lnuo while t.hc pliot\)Jho1·u6, 
diMt.i\l i11;. from 0111 phosphonm 111111111fcu,1,u,i111( 1111(,1•,u,i,111, i• i11 1.ho 
v111>•>r ~l.,lU•. 

l>o•i,rlt1tio11,., .. (;0Jnrlc1KK, odorle<,H li1111icl ,,r ,, syrupy l""'"i•lullt:y; • t>v · 
dfic f(mvitv 11111,111. l.',I, 

Sohihili°ty ..... MiHcihl,· wit.h w11tor 11r nlix1h11!, \I'll h 1h11 1rvr,l11U,111 ,1r h~11L 

llH(l~·•"•'l'o nrnlw the, dih1wd udd 11ml "" 11 w11ol, ,wid i11 v,wio11>1 
phn1·mn1vouf.i<,nl 1>rttp11rntionR. l11d11Kl.ri11lly, It i•J \C11(1d in d1111tal cc:-
1111mt>< tlllcl In hl!Vt!l'IIJ(~ 1\111111 c1i,i1 h 1l1111I,, 

Oll11L<1d l"l111u1>horl(, 1\1, i<I IDil11t(, l'ho•ph,,rk Addi ,i,;,11tuh1", In .,,..,11 
!Oil 1111., \),r, 1,1 HIJ> i: of 1-1:,Jl()i l\ltl.()h). /11'1!/)l/l'flliow Mi~ phoHphorir 
11dd (l)Sl ml ,) 1111111111r ifi111l 11•11wr <11•J 1,, m,11w 1000 ml.. f)r,s(:l'ipti@: 
Ch111r, 1\uf,;rl(.,,~, ,1dod111;1; li<111ld: 3J!itdll,; 1tl'rlvi t.y 11h,111t 1.0ti'I. Mi~11lh((! 
wl!.11 '"'"" or· 11luohl)I. 1/~t•N; h 11IH,1wunn1ti,:ll l rl><f'l'<sil,i•, Jt. ,11~0 h11H 
h111:n <•mploy,.•<I in /,,11111>1,i,0111'111: ,111d hi \t\.Jli,t· co1H1ili~,11• hi whl•)h it i,; 
11 ... ~irud t., mhhilli11\I!(' lnruu 0 11111,ml• 111' ph•>Hjlhll(\1 IIIHI Ill llw U/111111 ii11n1 
11r111l11,;o o 1111111 nddo~b. II 1111w 11110111clv1,n i,1 t h<· do~(, 11f <l(> ml, o 1(1,y {/, 
rnl,/h,,ml 1111 1\t)t ,,,1,.,folly mnl (uU1,d 1•ut1(1il ton,. 

Po,~ealum Motaph<>!iphQIG 

Mi.,11111h0Hphorlc ocid {111'0;1), 111·,1nm1h1111 ~nit. 

)10111»,ilnn 111◊l11J)ho•iphol.e l'l'l1,10,(i:~-6) l{P0,1 ( l'lli.0'1); n Hf.rni1rht • 
,:h,1i 11 1•otypll0Hph11lu, hnvini: 11 hi1:h llllf{rc<, (If 1>11lymol'i:1,.ntion: (:(11\ • 

1.ni11u 1.h<i ,,quiv11Jc11t or !Ill 1.1> Ill % of 11iOr .. 

Propnrat.1011• By thornrnl dohydrnt.ion or m<>11<>1H11111,11ium 1iho~­
p h1110 (IUli l'O,) . 

l)(,~c•·l11tl1111 ..... Wl1icc, mlnrll•>!ll powdor. 
Sohtblllt,y .. • (nsoluhlo in wot er: Roluhlo ill clillllt• ~vlut,icmij of Kodium 

Anllll. 

0HOH •-l 'h,m11<11Wlrfir, (tic/ (h11 ffo rint; nJtoll~). 

Monobnslc Pol(IHlum Photiph11to 

J'hOijl>hork odd, 111mw1x1(o~•i11111 w11l1: l'otnm1lum Biph111<JJhl\l1,; 
1'01t1m,l1m1 Acid l'hor,phlll<>; l'ol1l•siu111 Dihyrlr,1alln 1·111u,1JJh1110; 

:-:l~"•tl~c•1l 'M Polll•dh1111 l'lmKJ;hatr, 

Monopoln••ium pho•1>h11lc ['l'/'lll,'1'1-0) IUliPO, (l:l(),O!l), 
Prc,p11r11t,i111, ..... H:iPO~ l,1 r1:,u:uid wit.h on t..:1uiml)lm· (l1uullity 11( 

l{OH ,mcl th,, ,;olulion i(, cv,\pm~1.r,rl •" "l';v11t,11lli~,u•.i,,111. 

l>(IHcri111io11 .. • (:nlorl 1♦KK t·r,v11WIK 11r II Whilo, w·11 1111l11r m· crys111lli111, 
1>uwdc11•; 11ilo1fo~• 1111d 1<\/11>1~ in 11ir; pH (I in I00~11hllio11) 11h(1\1C ,1.1,, 

Snlubllit ;v . l•'1·,10ly ,mlnhl~ it11>0U1r; 1>1·11<:l.kul l~ i11~0l11hl1, in nl,a1h11I. 

Um1M .. .. , ,\ (!Ollll)ll!l(lll1, 11f v11ri1111M huffnr 1l()l11tio11R. Mn<li<:i o11 II>•, il, 
ht1K l>Mn u~c,d M ~ 11ri1111ry oddilfo~. 

Pumlco 

l'•l1ll~k 

I\ nuh»l,IIWI\ of Yolm111ie orii:i11, 1;o111<iK1i11i; diiony of tom plex Hi li • 
cat.C$ Qf 11l\tm i1111111 , 1wt,11HHium und wo<lhnll, 

l)11Ht:~i1,liuu·, .... \1,11·~• liM hl, h,11·,I l~l\ll{h, (IUl'IHI~, ~rn\'i~h 11111s•(<~ or " 
,:riHy. 1~ru.y

1
iKh J><>Wlh•r •>( ~,wur.ul nrml<m of (i 1)m\1.•tm: ,jddrJt~1t••• t •ttth!l(~J\X 

111\d • l11 hlo 111 t.lw ulr. 
'l'hr~t• J111wcl..,r" 11r1111vr1lh1hl~: 
/)11111i1'.f! l-'lo11r or 81t/)(!r/ i111• /111mi1><• ...... Nol 1~1•11 1.111111 :>',% il''""''" 

lhrriu1tll II No Y.llll •t1m1l1ml 1111,•h ~i1,w,. 
J,\in<, /)umi<'" "'" No1 lfl~~" t.hno Uf)% 1rnm~n" 1 lu·.m,th il Nd I !,O KHdul,trd 

me1.,h t1i~v(,, ,uid 111:11. m1,rn chem 'lf1% pnK~1•~ th111uv,h n No ~no ,111111),11·,.I 
m i1)th )1i<'Vl1, 

(',)1,rt,• l'11111i,•,• .. ,N,11 lc,1g !.luul tar►'f., 1110,1011, chrm;,<lt 1, N11 l!Q r.1tm,l1111I 
1l1tt•h sl~v,1, 1111d n<>t mo1·c I.him !i% p111111(l1< lh rim11l1 " No :!O(l «l 1\1ldllt'd 
mr,,th iti(\V<•, 

Soh1bHlty ...... J1111<1h1l,l1J iu wuc,,,, 111111 i,, 1101 111111 ck1•1I hy 111,Jtl~ <11' 11Jl!11U 
hyclmxldt• HtJl111hi11a. 

l)ijeij· .. ·A /il/1.,ri11n 111 1d 1liRil'ilm ti111.1 "'"1/i11111 J'rn• ph111·n111c<11.11.i1:11I 
111·01i111·11tio11~. B()(:lll1"(i1lf ii~ ~ril,l.i111\l{.~ l,h<: p,,wdl\r1!cl l'mm i. UM•fl ill 
,:utlni11 (.,vpml of ~0,11.1,1 11nd (!l<:11ni11u J>tJw<h!t'N uncl 11 IH11 n~ " 1fo11l11/ 
abrMio,,. 

Pyroxylln 

c,,lhtlo:,,,, 11i1rn11,; !;,·,111hle f:(m1~,11()n 

1•,•f<>Xylin (IIOtl◄-'/0,0]; o pnulud ublu i11nd hy !ht• 111:ti,,,1 of o mi~­
Um• ,·,f 11it,J'ic C(llll 1111lfmin ndtl11 1111 •~11.1.on, 111HI ~'(1n~i11M ,;hi,it1,· of 
coll11lo•11 M.t1111il.r11t-0 ((C,zHrnN,,Otnl,.( , 

Nt1t1, .. ... '/11c (>f)lllllll'feill/ly 111111ifot,/r• /i)l'm i., moist1,n ,,,I r11i//1 i1IJ111/I 
.1/1~~. ,,f r1/co/1,,I u1· o/.lH•I' .~tti/.11/1/c> .wluetl/., '/'lu1 <dwhol (ll' ,,<,Im,.,,, 
muRL /w "1/(11111!1/ lt1 c1111/>cll'l1t1! /.11yi,1l<I tlw 111'/(1(/ 1111/M/(mr.·11 <h·sc,1·i/J1•cl 
ill the /1hm·11w1:opd". 

P1·nu1u·1illu11 ..... sh/)11hc1in, in Hl1tl, fo1111rl t.hnl, nitfi<• odd 111'1~ 1111 
rnU1m 1111d 1>1·01h1ct•M 11 »olubfo tompound, Jt. 6llbRIJ(lll(m (.ly wo~ 
prnvcd Lhnt t,hb K1th11l11111\ct lmlrrn11~ 1,ci 11 111wfo11 of clo~(1ly rul!1ll1d 
nilmU!J.< in which 01c, ni(,ri¢ ncid rndknl l'Ct)ln,1~~ f'.IH• hy\h'll~yl ,>I' I.ht! 
i:ollul1iijc, t'o1•1n11h1, 'l'hiK u»1u1lly 111 ln<llc11t.ud hy tnkinfr tho do\lblc 
cmpi ric11i forn111J,1 for 1:olhtlOM11 Cdh,Orn 1111<1 i11dic11l,i111r n:ploco• 
monl. of !'our or th(\ OH l(l'our,u ih1111 

C,~Hi110 11, + 4HNO;1 ·• C1A·li110,,(N0:1),11·1Hi> 
C<:'lhtfoff,! C~J111lu11~ 

'•'n1rnullrn1 ,, 

' l'h<H:m1111om1d u~od in prn11111'i11~ 1:olloclion io• 11 11111·:vinu 111ix1.111••1 or 
1.110 el l,,, l,rl•, totrll • t\lld 1)(11\ll\ll[(,l'(1lcij, hut, i~ 111uic1ly r.,,r,1·1111i t.1'11(.11• 

'l'ho h()xnnitrnl{• iN t.hc1 ~r11c; e~plo,ivn l(\IIIL'<)lt1111, 1111d iH ln•ul11l)I(, iii 
cl,hor. nl(:ohol, ,11:<,tt1110 or w,1u,1·, 

l>oHerlpt,lun ..... ),ii;ht. yulluw, 111111.tod 11)11ij, 11( fil111m111(~, r~1111111hlln1( 
l'tlW t.<•Uoll in >ll>l>1•1tr11111,<1. hut, hnrnh In c.h/! touch, c•,1•r,<•Nli11t,ly /lrcm,1111 · 
bit< hurnlu~, who11 unc,,nlinod, von• ropldly un<I with II iumlnmm fl111m1; 
whon k1,p1. ln woll,d111•t•d h,,t.t.lM 1111d <1xp11~1,d l•J lltthl, It J,. ,1,,,:1111,po~(l(I 
with t,h,1,woh1 t,i111111f nl1.1·mm v1111111·11, louvi 111< 11 cnrl.>11111ocoou11 r~~iclUI!, 
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8,,luhHhy lu1thluhlt1 ln w,~ti:,·: <lixhOl\'(~i;. Klowly l,1,11. c:ontf,l(tlt·l>· in ~!i 
pn l't~ ol' n mi~l ur•• ol' :1 vohu1w:• ,,t' ••lllt•r ,,ml I Vt1i1111m ol' nt,mhul; •uluhlc, 
ii\ m '.H11"•·~ u•• Jiln<•it,1 ut.•td.it: ndd und prN·i1,itHl1~d fn.nu 1.1•"'''' tt<>hJ1 inm, h~, 
wnh~r. 

U11111,. A 11h111'111,il!fi111.ic11/ ,wc:l!s,,if.\' for Col/ocli111, (HP:-,. H>, p,11(1\ 
'Ml. 

Rosin 

I\ 11oli,I rn~ill 11h1oi1wil frm11 /'i11 u~ 1ia/11,vt ri~ tvOIIN·, und l'r,mt .-,U11,r 
:1J)1)1li,,:1 11f PinriR Li1111{1 ()i 11n1 l'i,w,,,.,.,,,). 

Co11Ntll.111111 IN .. , -/\111<,i•ieo11 L'(1~i11 1'.1)1l111i11,1 o,v/1>ic ru:i1I l<''::.il-l:.10,I, 
,,., (I. nncl 'l' .. 11/>ii,f.ii: ,1,•irlx IC~"l·l:,1,0:,j, , •.pi,1/,: ,wid (fri:,m which ,., .. 
und {J-pini,: ndd,; 111·•! l(rnd1,111l!~ fornu,d) ,111() n ' N<''H' , S1111u, 1111tho1•j .. 
1.iucs 11ln11 ind 11d11 1>i11111r i1, (H•i<I IC;;,1l·lw10 1i 1111 n 1:1111,,1.it11(ml., l•'ru1wh 
rn::h1 i,, c:11 ll11.-I 1111U;111t, 

l>;,111,,·i11ll,·,n · -Slu,q1li• 1rnµ11l11f , I t111111h11:im1, 11mhn-whll'cd fr:in• 
111(:1119, frl'qll~llu.,, (~1\'ltnlll wi1 h 11 )'llllow d111,t; l'l'lld.llt'l' hri l l l\! 111.,,,1lill1\I')' 
h •lllflilt11l.11r<,-, ,hiny ,11111 Khnl iow-,,,,u,·h,1kli1I: oti"f 1111111unl ,• 111·v 11li11hl ly 
h'!f1~hin1hh1nl,t1; ('l'"n~, ru1\ihlu nud hurn~ with II dcm:1(!. vd",wi~h ~mnk(•, 
"IJ(:dfi1: 111·,wi1.y 1 .(I', h , I .()!), . 

811J11billty, .. 1t,,,,,l11l)lc; i11 w11hir; ~olul,ln in ak,>hol, ,,1.lw1\ IH11!1,11Jll•, 
1cl11dnl n<:i,I i,, 11d<I. d 11t,r.,for111, ,•,irbo11 dii-11llidc,, di Iner: 1.,1lulior111 11f ,,.,Ii • 
~Alli hy(IJ'il>: I<{(! n1\<l p••~ ni.!ti1ou hycl1•d>,: i~ h, .,., !1cmw, v,•1,.t ih: nn•I l'i,mcl oih •. 

\/HC!H .. ... ,\ plulr1H111~11111,i,i11l lli?('l' t•1il.~1 n,,· Xi11(:,glll/l'""I c,,11w11I 
(PIIHU t:l?.ti). l•'ormm-ly, 11ml tu Milli•: (,xi.cm\. Klill, 1cuml "" 11 c11111p11, 
1wn1. of 11 l,rnw1•11, 1w1·,1t.(!t> 11nd oinl-1111111(;1, \.(, whii!11 it. 11(11\,1 ,·,i,lht!•ivc, 
(((l11lit1{,)). 

llm•il'ied J\i1•1Jr,l1111hr: PLll'il1c,cl l111t111111'l11 l 1!:,,r1h: J.)inl 1.1nm,•11ouu J•:,,,.1.1,: 
l )i11t·omilc, 

A l'om1 ,,1f oilk,, l::;i(h] ('/li:I l -• tlf>,111 <:011ni11t.iril( of (.ho lh 1M,11l1i1111ml 

l'r1ll(!''!111t~ of ,linlomn, ))ltl'ilforl h:,, bvili,11: wit.11 11d1l, w,111h in1t 111111 
,;1,lt!J IUl\tt• 

Occll rrc1wc 11nd Pr111m i<n 1.1011 · · -I .,1r1111 ,fopcmit II ofthiu 1111hij((tllCl! 
MO found in Vi ri;i11i11, Mcll'yl,111<1, N,i,·r1<l11, Orr,111111 111ul Cnlifomin, 
o~uully in Uw fol'm ofm11t1ij1!~ ofrnc:lu,, l1111ulro<ln{>fl<1~l in i;hick11e11~. 
Undc,1' t.h,, mi., rn••lllJll! i(. h, noon 1.o tio111Ji11l l111'ft(ily of t.hu minute, 
~iliti,•11\lM f.n1~t.11leM nf d iut.11m~. II- 11111111, hl• 11uril'i,, (l ,,11r.,f11ll'.I' in n 
mn1111m· si111ilm· t.o lhnl din1c((1d f(ll' '/'r,/r. (11n1:u 1 :l:>,7), ,111111.lwt,i111ih•· 
ly c:11lt:int1tl, The, t,,t.\ 1,1· lrnnl.mcin t. dor.lroy,, ~h<) ln1d~id11 whi11h ell'(: 
p1·~1111111t. in l,11·1111 c.1 11n11 l.itirn, h, U111 11,11.iv,1 ciarth, 

l>i,wc:1·i11t l1111 Vt•l'\' fh11:, whieo. li1:h1 ... 1:rn.1· 11r /'(1l1: •b11ff 111i~tm·1, ,1r 
f1J}mrt1h,,ud }'hl\\'lh'I' 1ut1l ((1,m(1t nlnounlM nf c ry•1i n H,11.1 JJoh•1))rn'p h1,, ii~· 
d1ecli1111 •1t111r11. 1111cl ,'. ri111<1h11 lit r.; 1i1·itty, 1·,mdily (lli1 .. wh11 m,,i111.,11•1• lln• I 
r(1111i111, 111111111 f•m•· li111t,11 ib w1:i1tht <>I' 1,·,111ir wi1h1•11t l11:l'1111lir11r llui tl. 

8ol11bllll )I . 1t11,r,h1hl~ i11 w11ln, cwicl, 111' , li l11l1• ,;uh11l,11111 ,1f alk111i hi'• 
,t1'111el,t~>ti., • 

IJ~41n·,·· lnll'Odumcl in\.11 Uw l/81' n~ rt ,:ti~1-1•,h11l.in11 1111tl filf ,,ri11,: 
1,w,li1<m for m·o111111fo wa1,irn; 11lr.11 ~11i(;1blc• for 1'111.1·ntfo11 of dixi1·r.. 
1.,il<(\ (<tic:, if. tlmm ,1, 11. ,,h11orh 11<\(.1\'t! ,·mmtil.110111:,. 

Collold.:il Silicon Dloxl<lo 

l:iili(:11 176:tJ.l!(l .. (l) Si02 ((10.08); 11 K11hniic:rosc:1111i,; l\11n,).d 1;Hk(1 
))l't.\l)llt'(Hl by tl11-; vn(l"T··flllltfll! hy, l1,ilyui11 ol' 11 ,;i lk,111 .:11mpo111ul. 

n c,1cl'i111'io11. · I ,i1(h(., whi1t1, a1.,111:1·h I,\' ,,c,wdN ol' <•J ln:11111,y fir1,, l)tll't i­
dt• 11iY.<! (nlumt .1 (i ,11.-,), 

ifolt1hllity • -111••.•! 111,h: i ,1 1,11wr ,.,. udd« lex<·••1H h;vdn.1nuori<:l: <.Iii• · 
,oh't:d hy lw1. ,,11l\1t io11,: .,r ullculi hyclr11• i1i,,,,, 

lln<;~ .... A /<1/1l,,r ,li/11,;111 ,111.t t\P. n t<IIHf){•11cli111; 01,d r./Jid11•11i111; 
111:1,11I in ph11l'on11c<:utic11 l 11rn1mt11t.illnn. 

A •niXUII'(: (ti' c:11lr.i1.1111 hydr1ixi•I" ,111111111dio111 ,1r 1>olr1m1iu111 hy,lru~• 
ldt• (ll' 1)111.h. 

h 11111y ""ncuill 1111 iiuH,:,1t.11· I.hut i:, i11(,rl. tmvnrcl ,111~~1.lu!t.i<' r1n ,1'>< 

~11d1 11~ i,1.hN·, <wclotm111111lt• 1111d 11i1.rom1 ox id1J, ,111d ~hnt dll\l\i(t.,i, 
~•)for whc.111 t.lw 11111111 11111" 1111 101111,m· MO ,,hi:ol'h t:111'1.1011 ,lioxidt>, 

ni,ua~ri111 lo11 \.\' hi(,~ or 1tr11~1ihh whilt' i;rilllllhi,,;; ii' Hn imlir1Hur i~ mitl­
(:d, h nm)• h,w,• ,, ,·,>lf>t'i u~rnorh,~ 1:,u•hu1\ 1licnd<lt1 ,111,I Wnhll' oJ\ ,,~1),·r,nu·c• l h 

11i1•, 

Plll\HMI\Gl': UTICAL NEC:li.:381'1'll:t\ '1326 

U,1m1- •N••it.ho,· 11 t.lwrnpmllfo uw u phn1'r1111c<,11t.ic11I un,:111, It is o 
1·,rll1WIII f11r tltr. 11l1wl'/Hi1111 1,f 1•m·lm11 1t/11,till" in 1J11t)nl-h1;11i11 mn­
c:hiiw~, oX)'t(Oll t.h(:1·11 1>~• 1Ancl nwtnlmli,· f1:1:1.u. 1'11°,,,1111:c• oftl111 icnpo,•• 
lmwo 11f I.ho 111·opor qunlil.y f•'Jf I.he\"'' l)(orpos(:• i1 h,1~ h<,c11 111111\c: 
<•l'lkinl 111111 ,,111ncl11 rdi~.,,,1. 

Sodium J3onito 

Bon\x I iao:1.00 .. ,1, N,1ili,,O•,, IO l·t~o (:ltl I .:r/); 1o11hyd r1111n I !:l:i(H:I, 
4 I Nnlt,o,, (?.O I. :l:I.) . 

1•,·,11111r11t,i1.111 • 1"1111 11(1 in il,11111,11N<: <1<m11lit.iea ill Californiu 1,1,; ,1 
<=·t')'Hl.nll ino tlopu~it.. 'l't1<, <mrth. whi(:h i11 ~t.1111m1y i1,1p,_,,,,111,h,(I with 
hnmK, ic; llxlvi1,tt,d ; 1.h,1 sol11l.io11 i~ cv11p(m1tud 1111,I 1:ry,11c11iii.1.•1I. 

C111t:i11m h1,1·11l<1. 111' M//1111 /,11 11~, uh;1111q:11r, in lh11 h,m,x cl1•1Hlsih• 
1.11' C,11ifon1 i:1, 111111 Koclhm, hotuli1 ,,. uh1.«i11i,cl fr, ,1 11 i( hv d1111hl11 
1lt•<:11mpoait.ion wit.h m1<lii.1rn 1:al'l)(►ll(l\1~ . ' 

U o11c1·i111.hm .. · Colorlci1;1J, l.r1111~pi11'nnl 1wy,,1111i1, 01· 11 whill•, ,.,ry:st,11· 
liol<l )>< •w1for; 11,lnrl!!a~; c,hl; 1:l'yut 11I~ cil't.l,n Ill'<: co11\.<lcl with whi\., pol\'· 
tlnr d11t, to ef'fl,irnm'.1•m•1•: 1111l111.i1111 ulknline l,o li l 1111.rn nnd pheno111h1 h• 
ol11i11; pll nhm11.11./;, 

Soluhlli~y- ·l 11i11 lt.l 11tl, ofw11l1•r, 1111l, ,1l'ttly,:1,1'illor 1 111 t. ,1f 
hoilili1i w11r.111·; ilrnolulilci in nk11h11l. 

ll1 <,◄►1111111\ il,1i lHiell •"• l'1'1,d11i1 ,11,,,,. 1111111y 1111irnfa 1u; io;;()luhl1! ho• 
,nu,11. 11111q11ut\0~~•1lut.i,,n it ii. ,1 llrn ii1w nud p,·1,dpil.nl c•1111/11mi11,,11; 
~altt1 rn111lu11iill,1111 hy,lroxitl1!, im,i s11/t~ n~ 11 h,111k 1,.-,nch• nml t\•1•,·i,• 
hyclroxidci 111111 ·,ill,: ~11//11/ 1• n,; ~.i11.: h1ll'f( I.I! 1111<1 11 lmsi1· ,;1111. , \ /1111-
/1,i,J~ 11r1) prodpi1111.c,,I frmll :,11l11l-i1m11 o!' lhoir 11;;l !1;, A11pr11xi111,1 ldy 
,1q11,1I wc,i1;hcK of ,:ly,•1:ri11 cmd horit• nd,I rvnc•f. l.o pr1,1h11·,1:11lt•i•.i1h•1lly 
nc,id d 11rivr1l il'1> 11,,111,i•,1lly ,:nlJc,cl 11lye<:n•h•.1 fi( i\dd. 'l'h11~, tlw 11(l◄li· 
t.i1m !If r,IYC<!rin \o II mi~l.111·1.· "1111111li1in11 ii ,1v1m:u111t:; i1w11m!J(Uibil­
itfo~ Hrh1i1m from (Ir) 1ttk11li1)H )'t~01,'l t111). 

u~,,.;, ·As It J1hul' )llfll'.t!lll.i,:iil 111;cc11;~i1.y, it i:, \lll(,tl l l !J 1\11 111lrnli1,i111c 
111:l\11l.1111rl 111111 lmlfot' fo1' ulknll11c: :11,llt,11.i1\11k, 11,11 nll;11 li1.i11n pru11,,rli,,,, 
pmvide llw lm~i~ fu r ii~ 11111, l11 ,lt, ut urn 11,.llm:,iw•.• a11d i1,; h11 ffori111( 
11ct.lu11 l'or 1\11 US(: iu 1,yc\w1mh forn11il11tin11:,. 

socU11111 CiHl>onnlo 

C11l'hunit• nl'id, cH1a 1(1h11n ~uh. 111,,uohv<l1·{tlt•: 
Mm1,.1hy,h·1111\<I S<1di11111 < '.11rho1mf1• I 1:;1' XVII 

1.li~•.1\lh1m ,,,1 rho11u l.11 111m1uh)•d1·111,, IMllill l l ·flJ Nt,,,C::(l,,.l·l:,O 
< 1 :I.HlOl: uullyd,·1111~ l•l\l'l· W-HI ( 1 nr1.!l!l). 

111·,,11n1·11Uc111 .... ,'J'h1! initial l)l'OI\(!~:: fol' i\,l 111111111f<n•11m, w ,11, di<• 
vi ~(•d h~• L\:hlnnc:. " l•')'(:111:h ,1p,it h,;,:,11·y, in l '/ll·l , 1111tl cun:,i:,tt> of tw11 
1.,Uips: f'irnt., I.tu, 1:11rwi:r11iu11 Ill' ,:,m11111111 :,nil INut.:11 in;o i;od i11 111 
m,ll'lllu by l1e11t.in1.1 it. wi l.h 111,li'u ri,, 1n:11J 111111, si\,:,111tl , 1h,· 1.!(•1.,.1111p11,,i -

1.io11 ,,f t,11<, 1,1111'111" hy cnldwu 1:u1•h1.111uhi !li11rn~l •J111,) ;111cl d1ar,:w1! 
((,,)1,11) 111 ,1 hiiih l.1<1111H•l'11t ur1, ht yic•ltl lhi,; md l. ,111,I ('.;1ld11111 ~11lfich•. 
' l'lw c:arhmu1h• 1.lw11 fr, l(,11d1<1tl 01.11. with 1,•,11.,i1·. 

II. ,,11n·c111.Jy i• 1>r(:p111•c;cl h.v t.11,, ,il1,il'.1 1'11ly,,in nl' ,,ocl111111 i:hlo1•i;t1,, 
wlwt<•h~• :ioclium nn<I 1:hlu1•,111• al'i• proclu,ic:<i. t.li!\ l'o l'lll(II' 1w,c1.i1,11 
with w1111:r fo prmlm:il :n1,li11111 hytln,xid,., ;11111 t liin uolu tic,11 cnmtc,d 
wl!h c11rho11 (l1oxidC\ t.o 1H·od1wt• t.hci :1,111.. 'l'h,! p1w·1!11x i~ 11:wcl m,>,,t. 
t:•l.mu.iv11)y in l,1,,i1lil.ioK wh~:rc <•l\11:l r ic pc,wc,1' is vm·~• d 11•11t>, 

'l'hc 11).-m,,hydl'IIU•cl r11,111 i,1 11111dt: IJ,v 1,ry:;tHilil.illJ: ,1 ('.1111('.(:1111·:il(icl 
1i(ll\1t.io11 or lhiH Knit. (11. j\ ((:lll)llll'>I IILl'I\ 11h11\t(: :w• (()!\"(,'), ,md ~1.irr i111i 
t.ho liquid m111~ 1,\1 1>1·111h11:11 i;111111l 1•ry11t11hl. It ,~-,11L11i111111ho11l t:J'X• (•f 
Wlll,l't' 11/' ay11t111li'l.11t i11rl. 

811(/(1 mi/1 iu a IJ1rm 1lrn,i1111n l.i111( 11 (:11111lllt<l'11i11I <111,llil•Y 111' till' ;111h,1•· 
llrm1~ Mllll. I.I;; 111)1\llfll 111·1i<h1t:l,i(lll i,, V(!l'.\' i111w>, 111111 it 1111:; u wi,11.· 
v11rh•I-~• ,,,f 111.111li,:i11 i11n~, 111nm 11: whkh r◄r<, tlw 11111n11fn,,t.111•1, ,,t' 1:i,1>l.~, 
HIIILJl 111111 ,w,lh1111 ijt1l11,; ii. 111@ i~ 11:;cici I'm• w11~hi1m [11hfi(m, 

W11~lri11,i. •i•do, or 1ml ""''"• i,1 I.I\(, u11lr, wil.h 10 111nl11cnl1•~ o h1•ull11•. 
It. iH ill Ll\o form of co!orl~11,, ,:r.\'(<11111, whii:h r,1pidl,v offlor<•11•.:<• in t lu i 
rlil', 

J>11Kt:i'h 11.!1111 .. , C ol<Jrl(•~i; 1:r.1·11!11h, •tr II whit,•, r-r':,<•<l11lli 111• p111,·,l,•1·; 1°1 11 1111• 
in uir 111ult1r m·,ihuu·~· comliUons; when (!Xpo:..<Jd ru fh·~· Jtir 11hm .1,, flt>'' i1 
t~l'(J 1;rotu'.1~t•. 11ncl nl JOO<- lwcrn 1u.,11 nuh_vdr,)u~: ck•t:t.,mpu:it.-.,1 hy w,1 nl< ,tt'idH 
r,,nni111: l-1111 ,1111 ,11' t lw 0(-id 1111(1 lilwnoif111; ,.,,,•hon diotx lit,•: 111 f(lt•nl li. 
1,ol11 t.io11 n!lt1ill111> lu i,ulk11h11'~ (11H nhm1t 11,(il, 

~ oluhility, .. , ·~ i,, a ml. o f ,-.•u (1,1· of 1.u ml, ( If tmm u;r WUIN'; in,,oluhl1• 
i11 11lcuh,,I. 

tm,m111111tll11ll1.lc!H ,kid~. n,·id ~ril l • 111111 11<'11/i,· 1n·,•pttrll<i,m, ,:1111,m 
ii,: d,i,~1)m1•.:►nit ion, Mu:,I mt1tul1t nttt' J>n~dp)lnlr.,d mo l:;1rh,mnlt1!1, l1~·•lrll,c • 
h.l,~:l Of h.udc- ttnl,~. Atlu,luiclx Hr'(! PJ'l•c~ipil t~h\d rrum 1mtunun:--. uf tlwlr 
1.c1llu. 
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lJH11H .. ···•Ckc11Hio11111ly, for d1!rm1:1t:il.id1,11 t.op i<:nlly nH n )(>li1111: it. h11~ 
bmm 11•ud n• 11 mouU11w,nh 11111111 VIJtdnul douche. It iK uwud In tlw 
p1'1JJ>11rot io11 of Ill(: Nodium 1111h.~ of m1111y ru:id~. ' l 'ho l.181• 1·ccn1:11i1.11:1 
it 11~ 11 pl11m11111:1iut,k nitl n~(!d /IH 1111 nll1111iv,i11,: llll\lllt. 

Sodium Hydroxide 

lfodii,m hy1,h•md1li,, jl!l!0-7:1-:!I Nn()H (:I0,01>); iL1cl11cluK not 111111·0 
t.hon :1% of Nr1lCO:, (J()f1.!JO) . 

C'<mlilm••··•-l~x.t:1·ti,,(, lll'Mt 1•11r1, in l111mllin1: ii, (1t ir. t'<tpidl,\· ,I<•· 
xtr/Jy~ ,.;,,~w,,,, 

P1·cp11r.l\tlo,,, ..... By t.1'1)nt.il111 •,iclium i:11rhm1111.n with milk of limo, 
or by th<, 111<11:tl'(Jlyki~ of 11 11ol11tion of ~odi11111 dilwido 1.1• o){p lnincd 
1mll<t1' P111<1m1it1111 N,v<lrnxfllc (J>ilffO '(67), It now i11 prodm:ml lnrl(ctly 
by the Intl.or procoll~. ffoo 111110 .S11<1111m C,,r/,fmMc, ilbovc. 

l>uNori111 ion .... whilM, t11' 111mrly white, fllHOcl 11111111<0•, •m11U pollctR, 
t'lf'llcQij, M-ick• ,md (11,hor formR; lmrd mul hril.U,, 11ml ,,hmv11 11 <"Yij(ullhio 
ft1uit11r,1; "~ll•h1,,<1 to th<• ,iir, it r11pi1lly RliHorbR cnl'l1011 clioxi<lfl 1111<1 moi••· 
hm): m~h• nt.,,lmui /!Ill•: up~~il'i~ 11•,wlt.:,, 1!.l:I; wlum ,H.,111lv11!1 '11 w~t.AI' 
<>1 nle1,h(ll, \>r Whim ill• ~<,l111ion iR l'.r~11 l(\1l wit.h ~n nd,I, 11111ch hlllll. I~ 
~~nc,rll(c1d; M111111•11~ ~ol\lt.i<lll~, C\t(,11 when hlJ(hly rlil111cd, 111·0 1JtrQnl(l~ 
,,ll111lhH), 

Boh1blllly-,. 11: iii l ml. of w~\llJ'; freely ~ol11bln in 11lcnhol m· 11lyc1,i•i11, 
l 110<11111111tlblllllm, ..... ,,;x11'J01«d t-<• ,,Ir, il 1,bom·b,) 1,,,..,,,,,1 <li11,r{rl,, ~nd iM 

fA.)l)VOrl.td to K\ldiuo1 (lMIJ()ll!o((I, With {llllt cmtl /rtH,I' (l('i(/,v It fo~JIIK 
noh1blo Moup~; wh.h l'<J,,t'11~ I\. formo i11i«:il\1l)lc, ~,1,11J~. 811<1 1-'uW~•ium 
11.1•.iM.,;,1,, (111111•• ·m1), 

UN\•U·'• .. '1'011 11ll,11ll11c to ho (If 11wllid111tl vnlue INt or.\:u~ionally 1m,d 
in V(>.t.orinRry prndkr.1111 11 e1111•Wc. lt i11 n,wd o~to1u,lvoly 111 photmn­
c\111timl pr·ocoij•t•• nK 111111llrnli1.i1111 Hl(mll. 1111<1 i• 1<1111or111ly 1m:forrod lo 
))ot1i1l!lium hydroxide bec1111so it. io lc~ij doliltll(lij~()n~, Mltl loHA mqlllll· 
~iv,,; ii, n<lcli~i,ul, li,~i• ,11' it iH 1•1\quil·ud Hin~I! •Ill IJ"tl~ of it urn m111iv1l• 
ICln t. to 56 1,01•!,R of l(OH. It. i~ n 1)h11rm11<:~utfo11I lll\COnkity in the 
1>1'1!p1m11.im1 of Uly<!el'i11 81,ppo.,itori<,$ (p,1,ia '18/i) , 

Sodium Sto11rnto 

So1lh1111 HI.Qnrnt.o 11.12?.• JI.\, ?.J C1"l·l :1:,Nn02 (!JOu.•l'l) ,:on~i~,~ d1i11l'ly 
vf 11,idh1m ;;tc,mll,i ,1 11<1 ~<lrli\1111 l)11l111i1,1t.o t<\,1H:11N1,0~ •• 278.4 I), 

l'r<11111 r111l1111 ..... s1,m1·ic: 11dcl '" rn,11:tc,d with 1111 oquinmlnr port,iou 
i1fN11OH. 

l)owurl)1tlc111 ...... l,'inc!, wltfu, powd~r, ~onpy lo lh<, lmir.h: rn•lmlly h,,~ 11 
•lit:ht, l111l1Jw•lilcu mint; nl)'uul,111 h~• 111:llt; 111>l111.lnn~ 1m, 111lrn lii1r, 11111hc, ­
nolphthnl~i11 '1 '8. 

Solublllt:,, .. ·.':il11wly ~nl11hl(, i11 .;old wnt1,1· 1111cl ~11l1l r,lr.11h,,I; rnn<.l il~• 
~nluhlt, in hot w/\ln1' 1111<1 h1111,fo,,l111l, 

IJH11~ .... Offii;inlly, n phnt·mni,outJc, 11id u~ocl " " 1111 m1111lHifyi111t 1111,I 
i;Wfoui111: 11111,nt.. It iH 1111 il)l(Yo<liunt ol' 1tly1,edn ~lll)J)tll!ic{1rit)~. !11 
tl1m11,11ol,)~lcol ptn,:ti~<l it. hM hOi:11 11.,:,I t.011i,mlly in ny,:uKi• 111111 
01.hor 11h i11 ,li•onx,:~. 

C111·11 ::!lurch; Whunt./:l(nrch, P,,111t.o St11l'd1 

/<:>\.(n'dt l!ltlllli-?.:1-81; cr.111~iij11j of tho JCl'll•J•Jk•• H11p1,1rntml 1)•0111 l,hti 
11111l-11r.., ,ituin uJ' ,iurn l½c11 may,; Linn<, ()>'urn Gr.-1111i1;1•1w)} 01· of 
whc!nl, l'/'rili<:1/.111111,111/1111111 Limifl o;•nm Orominwe), or fl'())U (,\lb~l"(t 
of t.h~ 11otr.ch1 ISofu1111111 /.IIIJ,,m,.um l.inu(1 (1•'11111 S11/w111c,mrn)J, 

J;r(1f>1u ·ntlon, ...... fo 111111<!1111 K(,ul'd1 fri.n l~ c:<ll'n, th!! 1(N'l\l lt1 K(•Jllll'IIWd 
m(l1:h1111i<i11lly 111HI 1.h11 1:(11111 Hoft.om,cl to J>ormit ObC/\l)O of 1.hc 1)1.111•1:h 
1irn1111l,1K, 'l'hio {{t1n1w11lly i>t 11011(1 hy p1,i•111iU.i11,i I~ to beconuJ 1111111· 
imd d11c1>1111x•a11d, •l.oppi11~ t.lw f11r1111111t11Lio11 hol'oro tho u(m•ch h, 
nffo<:lct1l. 011 tlllt unmll ~~•lll!, ii. 11111)1 Im m,i,lc1 frotll \Vh..n(, 1lm1r hy 
11mki111i II ijt,iff 11110 (1{ do1111h m11l k11(1t1dill1f it, whilc n ~1)1111l 1,1tr(111111 u( 
w11tc1· i.riddo1.1 \IJ/lltl it.. It. i11 <:ol'l'i<l<i off wit.It th~ ,vntor, whilo tho 
1/lut,!11 rnn11111lij ~ij u 110ft, (1l11SU(: m11AA; t lw lnl.(.t,r' IIH1y ho 1.1111•1f1(1d 1111<1 
u•ocl l'or vn1•[0UN 1,11r1111s<rn lo which 1:h1ton iA 111)pli<l11hl<,, Co,,rnwr, 
dolly, ii• <1111,lity lt11·1:uly du1)u11,l,1 011 Lhu pmiLy of thu w11 lw 11110d in 
il.H m11n11r.tcl11rn. It. m11y l111 mmlo from pot.ntor.>.< by fir~(. 1,!Y111,i1111 
thom, ,md lh\\11 wm,hiill{ tho M,l'i, n111KH 11pm111 Kit'lv~1 which 11t\Jl1U11lllll 
th,, 1:11llulnr ,111h•l11n ill!H l\lul ptmuil11 tho "t1,rd1 l(l'llllltl1>11 to b<• t:lll'l'iud 
thrn111di. It. t.hon 11111ttt ho w11shocl U1<>r<,1•1thly l.1,v d<1(:nmnU,m. nn1l 

tho •11111lil.y of thiij ~rnrch nl«(l <lcp(,11d~ lllrl(ltl,v 1111 t.h<• pllrit.y ot' t.hi, 
wul,or t.h11l, i11 111iud i11 wnHhi,1~ it 

U1>1111rlt1ilo11 .... ,1rr1,u11li1r, 1111r,ul1,r, whit.(: 1111,t•~n• ,.,, fi,,., pnw1J,,r; ,1d<1r• 
IM•: 11li1thl. c:h111·1wh1rinii,) 1.1111111. Oum .~,m~•l1: l'oly1<nn11f1 rm1111hlll or 
11ph,ir.11ttul r,rn1111l1111111i 11111h,11, 1. :m /<Ill ill ,lj,1111<111!1' whid1 Ut11i1lll,V hfll'(/ II 
dr,·uh1r11r ut1v1,r,1l• l'llyucl •~•111,rnl d c!fl. Wlw11( nltcl'd1: ~imph• l1,11l.icul1,r 
1(1'1111111,m ?.O 1,, t,O 11111 in dio11111h,1· ,11111 uJ1IHu·l1:c,I 1:rmml11, fl II) 10 1m, iii 
<li11motor; utri11tio11~ foi11Uy murf11,<1 ntld ,:mu:11nu·i,\ /'111(1(<'1 ,v111rc·lt: 
0 i11111Jo K•·111111l1,~. i1·1·011u l11 rly ov<11d or ~plwrlMI, :)1)\11 JOfl 1,111it11,ti11t11t•l111·, 
1111d 1•\lh~vl1cric,11l un11ml~K l U lo :ln ,,m In di11mt•l.1:n xl.rint.i,,111• w.,n . 
11\ln·lwd 1111,I ,:oncentric, 

Solol>llity, ... J,1.ol11hlo i11,,,1)d 1v11l-\:r or 11koll(1I; whun ii. iK fmil<!<I with 
11 bc111t. ~o timo• il8 w~i11ht or hot. w1,1t.(1r (111· 11 fc•w mi1111htk 1111111.1t,1n ,,11,1led, 
n tt1111,,t.,,,e111t, whll,i11hj (,lly r1,1111lt11; /1(1llut•tu•fillKlh1111\iu11 nm1lr11I 1.u Iii 1111111. 

U~<111 ..... Jl1m nhKorllout mul !IP.n111lc1m~ J)rc1J)lll'Li11a. lt. iK lhmd 1lK n 
d1i•1.in1e puw,fo, 1111d in vnriou11 d<:rm11t<1l,11/iC1ll pr1,p111·11tion11; 1111111111111 
11h1trm111;1111lfo nid (fill<:1•, bit1<IM1111d 11i11i11W1Jrnnl), N11f.1!---8/ardw,, 
,,l1wi1111tl /r<11n ,lif f,11·,mt. /10/.a11icaf ~,111n:,1~ 11111.~· 111>/ /,r1111: i,irml.iNII 
p1·11p,11•1,fo~ wJt,I, 1·,t~/)l't:t ill tlrd1· UHi! [m· «pr1d/fr ph,11•mc11·••1</.i1·11I 
1mI·I111~<'•, i<JI, "• n I.,1/1fo/.•dt'Ni11t111Imt.i1111 <1//illlt. 'l'h,•1·d,:,1·t•, l ,Yf'''·' 
~/1(11t/d ,wt be in1,1rc-/1(1/l//(><I tmle.~11 111,rf11r1111m1,1< N/1Civ11/1.•1wy /w~ 
11(11111 1tH('.t!l'tllt

01w,I. 
lJndor lhc 1.illc1 /"r,•1:t•lc1tiiiiwtl /:,/.11rd1 the! NI•' rr.i::n101i1.r.1< .1.111·1:h 

l.hnt 1111• hmm 111·oc,i•H~r.l chc,mknlf,v or ltll!l•hnok nlly l<> 1'11J) l.m11 ull o l' 
port of Lh,1 1:rnnulo:1 in the p1·c,ic11,1c of w,11<,r, 1111cl 1111h11<1qmml.ly 
11ri,ul.. Smlw 1,y11n11 m,1y h11 mnclil'io<I IA> r(mdm· l.hm11 a,11n1,·,,•11ihh: 
1111d fi<)Wt~bl<J, 

Slorox 

l,i1111i1I l:ltmnx; :-i1.yrnx; Sw11(1~ Gnm; Ptc1pn rn1I SJm•n~ 

A btllijl\111 (1btC1i1,ed fr<1m ih(I t,n 111lt c,I' /,i1111i1lt1111/1111· 11de11/11/i11 
Millur. ~11ow11 in c111lll!lt!rc1111fi LBv111\t. St<>rnx, or <lf l.,i,,uill<tm/1111· 
.~l.vrnci[/1111 T.in11(1, )111(lw11 111 cotllllluJ'cc 11~ 1'm<:ricon S\t'Jr11 K Wnm 
Nc,m<iml.'lidac•c!uti). 
Co11 ~tlt1,1◄mlH .. -•The followinf( or.1111r in i)oth ,·11riMfou: st,Yl'(tcitl 

(,·i11111111l,\>/ !'1°11/IIIIIIU(,t•), ~/.y1'1J/ {/)h(:ll,Yldhy/(,iu,, C.,M.,), 11 • 1111d //. 
s/.c1r11Nifl (t.111< d111111t11k ,u:i<I Ml.<•I' 111' 1U1 nk,,hol ,~1111\\d ~/,r.•l'llki110/I. 
pho11ylpN1pyl l'.i1111<111H1W, fr«o l'i11mw1i1: ,wid uncl t11111ilfi11, In CHidi, 
~ion lo ~hu•11, l.,uv1111t •lor11l< conl.n in~ r1(./1 ,vl 1:i11n11m11I<!, /i,,,H,\'/ <'ill• 
111rn111/ •<, ftuo 11/.1Jl't1si1wl, i~oci1111um/., c,d<I, (!/,/1yfor111illt11, ~/Yl't//ll!l/itl 
nnd ~/,\'l'<Jt'illll/Jh<m<1 . Thin vurioty yi11l1J. from l),Jj 1.11 l ':I, of 1111111/ifo 
riil; from thi,; hove l.1l1~11 i•ol1.1l.ml s/.,1•mi:11111p/w1,c,, 111111il//11, Uu, cin, 
11111111c 11ci<I <i~turK of ethyl, p/11:11 ,y/p1·01wt. /w1rzy/ <llld 1,•i111w111,v/ 
(1/t'(,/J 1>/,, IH1/1h/.l111(1,I1,1 l\l'ld ~/.,)'I'()/ , 

Tho /\m~rkm1 vt1ri~ty cm1(11it1k, in 11clditin11 tu 1Jw 11fornnw11li11111:d 
Kt1ht,t.11nc~K common l.u hnl-h vnri«l.i11H, •ly11r,,,i,1 (t.Jw lli111111111i1• 1v;id 
0111 o( of t.lH, c1k•ohol s1.,yresi111)/, c,n isomc1· of :ll.•ll'<:l\i 1101) 111111 NI ,\'l't•,~i11, 
,;/!,, wid. II. :viol<I~ up to '/'!!, 111' 11 cfoxl.nll'otnt.ory volntilc, ,1il, 1.h,• 
compoKit.ion of whi1:h hnn not. houn l11vo11l.ll(11t.cd complou1Jy: ~tyro! 
nud t.rLl<•oi of v1111illiu hnVt! hmm iK11lnl<«I fl-11111 ii., 

l><1sm·i111fon .. •••S1,111illquid. J(rnyilih 1(1 J(rnyi•h lm1w11, utit,ky. 1.11)11(111(: 
"'""~, ,l<,p11>1ll.h1,i 1111 ,1r,1u ll11M 1\ hri1ivy <lnrl< ~r,iwn lo:,,t,>' (l .,w1111l 11h>1'11<): 
111· n •omi•nli1l, •mm•l.1111,11.1 n 1111licl 11111«N, 1mnu11ucl Ii~· 1/Mt.ly w:n·min11 
(Am<;ricnn ~tm·~K): 1ro11Hp1,,·~11t in (hin 111>'(:1•~: cl111r11l'lt•riNtk 1,111,,r 1rnd 
111•1t1; 11111r11 <11,11,1~ 1.h1111 wot~,·. 

lil)lul,lilh,v .. .. 1n•<1lul,I~ in w11w1·, bu1 •olulil11, u•unlly im·o111pl('lcl:,,, in 
ml 1111•.tnl ,,1il11hl o/' w111·111 nkohol : ij1Jl11hlc: in 11u1>tnn11, 1!111'111111 dl'!tlficl,• ,,,. 
1,th1Jr. 11, ,111~ i11,,t1h1bto 1·11Hlcl11c• u~tiully ru11111inin~. 

lJ11ou-• .. ·•An c.t.pectom,a llllt i11 1180d d,iul1:v ,,,. n lo,,ol 1•tu1,ody, 
0111111dnl\y i,, (!t>mbi11t1tl1111 wi th bcm,oin: ('If, it iK an inKrucliont of 
Com/)(1tmd l?r.uwiii 'l't'111,wI·11 (t>11l(t1 '11\0). It mny bo \l~cd, lik11 ho11, 
rJ1it1 1 to prilto~l- 1'11tt.y •ubijt,mr.o~ fn,n, r1u1<:ldH,y. 

Sucroeo Oot1u1col1il0 

,, .. n -n h11:011:,,1·11111.1hh1o, J ,:l,4 ,ll · l<1tr11-0 •uco(.,vl ,;/.11-J'ructofnrnnoij>'I ,, 
1,}(,l'tVlC!(,Wh! 

r.:11,0l\1: 

)-o AcC'JC)"I> 

A,<~~,\,'\~•1,0At 
011< (M,, 

,1 

,"1.· tt. c;ul, .. > 
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~h1,:-1"(i1,I¢ (l1'LMl1'(\\.1,ll.1! II 211-1 4-'lf c,.1,i,,.ow ((\'IIJ.(iO). 
l•1•,,1rnr111.im1 .... 8\1(;ro~<' l:1 F.<\lb,for.tcd lo CMhm1~1.iv,, 1H:1,1.,vl11t.ion h,v 

rcni:1.io11 ,vil.h 11<,111.k 1mhytlridc in t.h,, J)roH(!IIC(\ of II uui1,, hl<, cm1de11~­
i111( ~f(Ol\1-KIWh 11• py1·idi11c. 

Dt1Hta·i111.iu11 -.. -•Whi (11, prn1•(.i1:nlly mhwltmK powdl:l'; \111¢11,~ly Mu ,,,, 
(UH(c,; hyl(l'1l,U:opi,,; m11l\11 [1(l~ lvW(tr ()l~n ·m•. 

R11h1blllty ---.. \ 1: in I IOI) nll, of ,~11U11·, 11 ml, of ol<:<1h1)I, O.;l mL nf 
m·monti or(),() ml, of hnn~.C!lU,: vory ,h,luhl., In tn,,t,hm\OI u l' t~hJot·ol'utm; 
Mnluhl,:, 111 111IH,r. 

U111:11----A (/()11(1 1(11"<111/ for nluohol. 

Sulfuralad Potash 

'l'him1t11f\1ric 11ci1I, 1linoln••h1111 •nl(., mix~. with p11lt11m111111 flt1lf1()1, 
(I{ :,($,.)); I ,i,•(:1' llf !;;t,111\(t' 

Dipou,~aimn lhi(m11lf111~, 1i iixt.t1 rt, wi\-h polrrnHilllll 1i11Uicfo (l< ~S, ) 
PJ!l!Jlili,HIJ-:IJ; 11 mixture compO$Cd chiufly oJ' 1>0IM6i11111 1111ly~ulficlu~ 
1111d 110\MHium \,hi(umll'nt,<:. I~ 1i,m1.11l11il 1101, 11,KH 1.hnu J :U!% of ::l 
(H11ll\1r) in comhinot-io11 HN "ull'i<fo. 

Prc1111r11Ll1111-----By thorno1(hly rnix inl{ I pnr1- of 11111>lim<•d "ttl r11 r 
wi(,h 2 JHll'IK of J)OlnH»imn ..:1wbon1\tt• 1111d 1imdt111II~• hauli ni: I.he 
mixLurn itt II M1•ol'l!!I itml 1:r1111ih\<111111.il \.11(1 mmm c~mw• Lo nw11 II 0011 
'" lll<•ll-<:d romplr.toly. l.t lhNl i~ l)Clllred 011 ,, 1,1-onr. or 1:lnH~ nlnb uncl, 
whou cold, hrol<cn i111.o J)io<:f)N ond 111·1!K1trvml 111 ti1;hlh1 dot<.!d b(l(,-
1,ht~. Wlw11 l-h11 l111111. i• ro1111 ln1,,d pm))(•l·ly 1h,rin11 i111 l'rodu1:tiou, the 
re11~1.im1 iH r11prnff(!11h!1l lllllll'llXim11(cl,v hy 

:11<2<.:0:, + n:s · • :!l<•.~">" + 1<i~10,, + aco, 
Aa 1.h iH 11rnd1u:t rnpi<lly ,11,1.c1·ior11lo• 1111 ,1xp,,,1ur~ (.1> l\lfliHtu rc,, 

nxyl(ml un<I ,,lll'IH,n 1lio1ddc:, it. in imput\ 11111. t,hnt ii- h,, JlJ'fllH1r,1cl 
nn\Cllll-ly l•l 1m•d1JC(! Knt.iHl'IH:J.nry pri,p111•nt,i1mH, 

l)"H<:1·i1►1.ion--- ... Jrr~1Nlllr pic,c<,~, li vcr•hn,wn wh,111 frn,hl;v 111'i•t)11rNI, 
(,h11111(ill/\ t.o 111:rn1•11i«h y(,l11l\\'; tfot11111110$€/6 11po11 l!Xpo~ur,, tu ,,ir; ~n tl<l()r 
111' hydro1t111• ,,11ll'itl11 1111d ,1 hiuur, 111,1·lcl, 11lk11lil11, t11~1c: u,•un w1•n~ 1wl<I~ 
<:u\H,;(, tht lil,~ rnl ion orl-1,~ fr11n111ull'111·111 11d pn\nsh; I Ill Hholuli<>n li11h1. 
brnw11 1111:11)/ll' 1111,I nlk11li1w lo litlllllli, 

8ul11hllit.y-·--·I 11 11111hm1~ :l 1111, ot'wnkr, 11<1trnlly h,,.vi11n n ,;li11h1. rm;i , 
tluu: 111<.'ohol d i11KolvoK only llw 111tlfi1lN1, 

IJflO~"""g ~t-llllijivoly in tlor11111t,olo1tl1,1,I 1>1·11c:Li@, <•Hl)t•dully In tht• 
offidol White l.r1tirm 01· t!lli<I tll/w (111111~ 'fB?.), Tho oq1111(,io11 f'<1r 
1,1\() t'Clll\l.ll,)n of t~i(> pol.llijHium trisullid<t in 1>1·cp11ri111i lho lotion iN 

¼nSO., + l< ~fi~ • ZuS + l!/l ·I· K~S()J 

Tho 11\ixtmc, ofinm>h1hla 1.i11c: H11lfiil11 n111l 1;111f11r 11iv,, .1,hc, l11ti<,11 its 
cro111ny while 01>1m11r11111\o. 

Talc 

'l'nlwm; 1'11ri l'iml 'l'n),,; 1~,.,,,,,•h C:l111lk: S,,,11>•10111,; SU1111l11, 

/\ nnlivu, hyllrn1111 J\ll\l(IIC)aium Kilicnt.<,, >10lll(ltin11u, co11(.11in ini; 11 
Hmnll pro1>1>1·1.icm of ol111t1 l1111111 nili<,111.(t. 

Occ11rr(muo 1111d P•·o1mrn t.iv11 .. , .. .'l')u, nit(.iv11 form , ,1111ll\tl ,;oc,p­
.~/.111111 or J,'1•◄•11vh dwfk, iH 1'11111id in vnriot1H 1>nr1-11 (lf the wo1·1d. /\n 
(!X<~llmH. 11 tu11ity iu oht11in1•d l'n1111 d<,p11Hil" iH N,11'1.h CnroH110, Dl!• 
J)oNil~ of (I high ((l'n(I<!, cnnforminK to t.hc USP 1·c1.111iromm\1>1, nl~Cl 11r11 
fo1111<I in M1111ch11ri11. 'l'ho m1l.iv11 (m-m 11H1111lly [jj 1lc<:omp1miod ))y 
vnrinhlc 11mmm\• of 1n i1111r1tl MHhntnn<:t1A, '1'1111110 m·o 1•◄111nrt1t11d from 
it- hy m11cho11if.t1l mco11~. ~1Jch M1 llotoi.ioll 01· cl11l,r i11l inn, II, Uwn i, 
powtlol'C,d 1'in1ily, \.rf\nlf)d wi th boilin1( ,lilut:i.i MCI, \vu~huil woll nnd 
<lri1,d, 

U11~(,r1l1( h111----.Y111·y !'ino, whlh•, 11r 1;rnyiHh whil◄l 1:1·y~t1111i1w p,,wd,.w; 
1111ctum1K fo \.l,u tmu:h, 111\h1:,illi11·◄ ,nllil;i, to lh11 ,.-khi. 111111 1)•011 from (! l'il.tl­

n<•~~ -

• U11t!ll-- --·•Olli,:i,11ly, 11~ l'I 1lt1Hl.ii1l{ pow1l1,i• 1nul 11hnrn1a<,:1111tit: nld; in 
bot,h calc,11nri(,~ ii, hu~ 111111 \y Kl)ltdfic ,u,11~. ltK ,m,diduul ""'' OH ,1 
,ti,.tini: JH>W<lor <lcpundu 011 Ho <ll'ilic1:1111f. ;111<.\ lubrict11U, crfe1_il:H. 
W hu11 purf,111111<1, ,md ~nn101i111◄1H uwd i1:nl.111l, it iK 11Holl C!Xlnn~lvoly 
fur toilot })\U'l)IINOH 11ndl!r \,he 111111111 wfo11111 f)o111d.,,·; foi• 011d1 11,0 it 
11ho11kl bu in 1.hu fonn ol' ,m im1);1lpnhfo powdor. Wlw11 113r,(l I\R 11 
f11Lr1lthm ,nc,lium fo1· ~l11rifyi 11i: lit1uldan ~~>ntHOl' 1,11W1lur iK prnfori•t1d 
to 111inl111iio p<mmll(O t.Jm11111h t,lw 11•1reM of l,h ll l'ilb1r 11t1pcr; fo1· thi~ 
1>1.1•·1)11K11 ii. 11\n)' IHI m,od r,n· 1111 d(IKijC~ of 1>r(111111·11tfo1rn whh no 1l,m1i<11• 
of' 11d~or11tion 1Jr rct.enl-ion M ,u:t.iw, l)l'ind1>loi;, It. In 11111,d mi u 
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h1bric,111t ill t,lw m 1m11f(u:t111·c of uihleh, ond (111 n d1JHl-inf( pmv1it1· 
wh<111 m,,kinrt h1u>dtl'l11di, K\1ppo11itoriu». Alt,h1111i(h It is 11•od us 11 
luhr1,:11nt for J>tlf.\.ill/\ Oil 11ncl 111111.-.vinK ruhh(:r i;lm•(,k, it, whonltl l)(ll, 
ho uuotl on 6llr((k11l 1;l<>VC6 hN;m1a,1 ,1v!l11 amnll imionnl• clopc1•il-(11I in 
111·1i111111 or lrnnli1111 womldfi nwy C6\lbC: ((1·,111uk1m11 fonn(ll,ion. 

Tnrlarlc .A.ch.I 

B11l111\c1ll,1lc uf!ld , ?,,:J-(jlh_v/Jroxy-, Hut,1111,cli,,k 11dcl, 
?.,:1-dillydrox~ .. , l/1-(/1'•,/l•JI 

«((H)u 

H•··•f ··l)H 

HO•••{:-H 
l:oou 

1.-( ·•· l -'l'nt tul'lc ,1d1I ltri-/10-•1 I C,1 !-lr.O<> O:i0.09). 
Prop11r,1tl()O·•····F'l'<1m <w~11/, U1tt t,1·11do t11'Mll\ or 1111·111>' (flolu~oium 

hi1Mtrnu,) d◄1pnijil.11d on \J10 ~id1,11 of wino cn~liK d11ri111t tl1t1 form1111t.11--
1.io11 nf 11rnJ>ON, ll:V <:onvcr~io,1 tv <:11l<:h11n t11rlrnlo which iu h)'dl'oly,(!(I 
In tntln1·1<: 11d<I 0111.I <:olcium •ulJ'ot1,. 

no~1:ri111h111 --- .. .J.,ur1u•, (\o)l(,rl,,,,,1, 11r t.r/lllHl11ef!11t, c1•yslnlM, 1.11' lt whi lu l (l'llll· 
11l11r III fino 1,rv,1h1lli111~ 1>ow<IP.r: odorlM•; 11 dd 11111\c,; 11l1thlo in i ho 11ir; 
tt\i)U1i(11tK odd io litr\1\1~; d1\~\.1•u1'1)IOl.111•y. 

~olnbilit:v----1 r: in 0.1! ml., of w,11.1,r, tl.r, ml. or 1·11·,ilinf. w11l1•r, ;1 ml, uf 
.,1,,.,1,.,1 m· ?.liO ml , 111· (, tJ 1◄,1·; frm•ly Moluli\1, in owthnnol. 

IJ~ctt .. ,---Chi<•l'IY, nu t l111 ucicl in11rndion1, of 1»·01111r:1f.i ml• ,n 1Yhil:h iJ. 
i• 111,,,1\.r,1Ji1.11tl hy II hfcnl'hon11l<!, 1111 in 11fl'orvuKt:l•tlt-ki11J~, nnd t.h~ fr1111 
1.1dc! i~ ,:11mpl11ll•l;v 11111,111!1,"' prnKOlll nnl)I in 1mu,U ommnttu ill \.h¢ 
r'inl:!hcd l))'l)d11ct., It 1.111)(1 iK 11Hl!fl 11~ n lHtl'forinH anent .. 

Trlchloromonofluoromethano 

M1~l hm,.,1 lrid,lntul'l,iu,•n· , 

c:1--c::1:. 

'l'ril!l1!1m1fl11.-,r,mwU1111to l'l/i -G!HI CCl:.11' (J. :l'/,:1'/), 
Pro1111r111.lo1\-- -•-C1u·h,m l11l.1•nd1lo1·ldc, 1:1 1'!11\l!lo<I with 1mUmony 

(,l'il111oridci it1 tlu, prnKmH:t! of 11 ~1111,ll q1u111tily of <nlfimony p,,n1n­
chloridc\, Tho rMt~l-lon pm1.h1 t'.t!~ n mixl11N! of CCl:i l•' 1111d CCl:il"r. 
whi<:h i~ r11111lily 11upnmhl(1 hy fr1icif1)111,I dl$LIII C1\.i<>n. 

Du•ul'l11ll<1n-----Clo11r, colorlt,~1• KIi~; fltinl .. l'!tl1oroi,I 1)dor: vnpor pro11•m·1• 
,,1 21i0 in oh,1111. '7116 llll'r; h1>il• 11b1,11t. l!-I'', 

~oluhlll tY•·••l'ructiL'tdl,v io,10!111))~ ill w11t~r; ~11l11hlu in 11\,:11h,1I, <1l111,ror 
olh~•· 11r1111n ic HOl\'onlt,. 

TyloKapol 

l'h<inol, ,j , ( l.l .!l.!l, tl'!tr11 m~t.hylh11i.yll -, 1>•,lyr11,,r 1,it,h furmllld,•hydu 11ml 
oxlrnnt>: { \larirm• Mfr•l 

on on on 

l9)·• Ct<, -() Cl<, 1yJ 
t; , H+v CtH" n C,Hn 

ffl ,, c11~c11101Cn,cu1o~mc1t,c11,011, 
Ill IJ, (; '11 01 H i; 00\ rhi:.,111 Ut(III b J 

v•(l ,1 ,:1,:V1'01.1·nn111U1ylhut.yl)phm1ol pol,vmci· wiUi c:.thyleu<" <•~ide 
111,<1 formnldchyd~ I:mao1 -02-4], 

l'r1,1mr11l,lon----p- ( I, J. .~1,!J-'l'otrnmct.hyllmtyl)phenl)I 01H.I for111nl, 
dd1y<lu nro Colldlt1111t1d by ho1ll.i11,i in tho 11rnH<1nc11 of' ml 111:idic c11l6• 
l,y11t.nnd I.he pol;vn111r i<i phonol lJ111H ohtnlni;d IB rcocu,d with othyl1u111 
oxide nt ,:,lev(l(q1I tt>11111c,1·11t.11l'11 1111<for 1m,1\11111·tt i11 1,lw IH'OH1.1nco of 
NnOU, US Pnt. :t,,l(j1l,MI. 

l.)(1Dcrl111.lo11-""l\mlmr, Vi8c1111H liquid ; n11,y ,,how u 111i1fht-Lmhitli• 
1)1: 11li1:ht,;11·mn11lil\ odm·; ~l>(!dfk gr,wlly 11b<>11t, 1.()7?.; Hlnbl,111\, ~h•til• 
i,~11,loll I.OI\\IH:l'f11-lll'ft nnd ill Uw pmxm1e11 of' ,1cids, h11SM nnd ijflll6; 
1111i,l i1.(1t1 hy 1nil<111": ,,u wr., 11<1u<•o11~ 111,111t1◄.111> ~ l<• ·,_ 

60l11\,lllty-----Slowl,v but fn,11ly ~1•h1hl1l in wnlur: u11l11hlc In m,111y 
ur«1111lc solv~111-H, im:l11di111( RC(itic add, lmlll\1/1\tl, 1:iirl111n 1.11~r11d1lo• 
rldo, mrhon dia11l fi1\o, chlorofll1•111 M t,>lucme. 
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llHllR·· ····/1 nonionic dotcr1tr.nl• f,hnt. <h•lll'0~1111• 11,.,1.h ijUlfoCI! U•n~h•n 
,11111 lrlh!rfodnl l,unHion. IL iK II cum11011(ml, of Alcv11irt! (St1•tli1111) 11ml 
J::1111(:lo,w (/1/,•ri,. ). It, 1ll~o i11 ,toed in conh1111 .• JcnH•d un1111r /',,.·muh•• 
l.iolln. 

:tlnc•Euoenol Comonl 

'1'11,• Pvwdot 

Zh11! A1,(,ti1tc,. ,, . , , , , . · · ,, , , , , , ,, , 
:I.hie 1'hlnrulo , , . . . . .... . . .. . .... .. . ....... . .. .... . 
'l.h111 <)i<hlo •.• , . . . . .. •.... , •• • • . , • . . . • 
Honln . . . .. .. . . .. . . . ..... .. . . .... . ... . . .. , .. 

IM r< 
I It 

'/II g 
lR.n 1( 

l'n1wlnr lh11 ro~ili n11d i11c11q10r111.~ ii. wi !.11 nlln\11. 1111111111111 w1•ittht.of , i1w 
1·1xicl" ,1111 ii th11r'lltt1hly 111ix1,d. Mil~ 1.h~ mix1,\II'(: 11'1 IA 11i(•1'1\ ,,r fl<ll IC!klf 
1hu11 l()O•moi;h, H11111'ind l lw 111111.urhil whl1:h dt•r.r, not. po~~ 1.h1·011~h t.111' 
1•i1,,·,, with 111 on• of' t.11(' 7-im: oxi1le mul ~lfl il/(Ain: r,11111111. t.h,, pr,wuK~ unlit 
<JU ore.tu, 11111111rl11I r,,1111Hy 1u111,w111.hr,1111:h 1.h,,,,,11:ve. Tl111n11111hl,v miw t,h., 
,i1'1l· 11!c11rnk nud ,.,nc m•«111h! wil h 11 purt.iun •.>f llw ½i111· c,xicln nnd pnas 
thro111; h " IOO·ll 1U1l11 Hill\'C:. 'l'h()r,lll((hly llii:< Ui(' 1.11•0 mi~1.,m,. 11'11.h (h(t 
n•111nir1d11r of I lw ¼inc n~id11. 

l~uum1,1I . . , .... .. .. . . . ,, , , . , , , , , ,,, , ,,, ,, .. , . , ,,. ,Nn ,r, I, 
CoUom:11001 OH ..... • , • . , . • .. , •. • • .. , .. • . . .. , . . . , . • tr. ml, 

'l'o w ,,11,11•<: I.he, ('.<IUltllt, rni~ 10 fJ11rlK ufllw powdm· wir.h I 1m1·1.11ftlu: 
li1111icl t.o II thick p 11,11• i1111t)t>cliot11ly hc,r'orn u,~. N 111 11: Th,, h lll1\ Ui1 I. ,ir 
llq11irl m11y he, v1u•i1:d In tth•tl 111,y d\1•1rn1I 1,>li•iut1111cy, 

l>,1~ol'il>lio11••···/'.,w,/.,,.: Y1,llc)wi11h 1vhih1 1•1 whi111 iii mlrn·; J,i111., itl: 
' l'hirl um) wlorltt•• J.o wqnk y1,ll«AI', hovi 11 ~ 11111 nini; nromnl i,: odor ul' r.lm·c• 
f\lld It pu1>11~111 .• Hpii:y l11•11•; nffc,,,..,(I by li11h1 ; 11pvl'il'I¢ 11nWi~)' J.(lol:i to 
l.(M~: 1·,,1'1m:tivo i»<lu< 1.11211 111 L:i:l l 111. :i(l0

• 

Soh11Jitily ...... /,jr111i1/; mi•1:il.1!1> wil l, ,,knh•>l , ,liloloform or cUl~t; 1J1lly 
11li11hUy Holuhl11 in w111.11r. 

u~Qij»»•Tn (ICl\11rnl dm1111J l}r/\Cl,ic:<! I\H II 11<111111/ [Jrt/lP.t:liv~. ii!. (IR n 
l)l1lp tlll!ll)ill" or a IIWl/1"1.llf,1' / il/i1111, 

l&o•Aleohollc Ellxlt 

Low, /\1t1,1l111Jlc 1/!lhdr 
Jlltch•Ml!ohollc l,;J lx h• ..... . .. . .. .... . of 1111rh n cnlcul11<1,1i voh111111 
Ml~ 1.lw in11m11iP.111>,. 

l)o1l11l111Uul ()ru,11r11 S11fril , .. , , .. .. , . , . . . , , . , .. , , .. 
Alc<)hol .. .. ... ,, . . . . . . ... . . . . .. .. . . . .. . . 

~-\~~-~,~~' : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .. .. ' ... 
l'urlfiml Wnlt•1·, a 11111'ftctlm11, <11111ntil.y, 

101111, 
lllll ml. 
200 ml , 
3?.0 IC 

'l'o n111klt • , , , , , , . , • , , ••. , • , , . • • . .. . • • , . ... . l(IO°/ii1it 

/\l<!ohol C<>11tom ...... 11 t•) I 0%. 

Hl~h-t\lcuholic Ji!li11ir 

c .. m1u11m<1 o,·,wlf" i:i,,;,.;1 .. .. . .. . . . . 
Sn1:(!l1111·h1. . . .... . . . . . , . . . .. . .•.... . ..... . . 
(ll,v11ul11 .. .... . , . .. .... . . . . . . . . . , . 
l\,l,:,flh,1 I, it 1;11ffil•i(,nt, ~1unnti1.;v, 

,I 1111, 
/l l( 

20(1 ml. 

'1'11 m,,lu1 ... . • , •. . . , . , • • , , • , . ••• • . , . fli'OO .iii'f: 

,t\loi1hul Cont1mt•···•-'l:J 1,0 71:\%. 
UHt11, ...... 1i1t.n,1<10<1 11H ii 1(1\lllmil ttc1/11'c/e ror vmio11~ mtdk,;11101\IM 

lhflt l'0<111i1·1, Ht>lvmll• of <lil'fc,runt. 1111,c•ll()I ~lr<'lll(t.h•. W!or.n it l• 
11pud fh:II in o 1m,Kcri11l,i11n, t h11 ))fi•l)Ol'lion of II« f.wo inr.ll'odictll~ t.(, 

b~. 11~od ill l,llllt whkh wilt produce n xnl11tinn of 01n •·N111it·11,.( nlmhol 
stnm1:th. 

' l'h1, alcohol Klrnnl{l.h of f.lw (!li~i,· lo 1 ►11 llHt!II with n • in~lc! liqu id 
11nl1!11i,:,1J in 111)1'(!~1,rlt>llon i~ ,111proximnf.l1ly thu • 111u111rn l h111. of' tlw 
i:nlnnfonl. Wlu,n 1:,1lc,ni,,,,1~ ,,r diJT<•rt1nt11koh11J sl.n•n1,U1• m·1111111,d h, 
t,h~ «Ame pr<1K<:ri1,1.ion, t.hc olixio· t,1 ho 11,111d I~ l.o lie or mn:h okohc>I 
nlrcm11Lh II~ 1.o iSCt~Ul'u ,ho ht•!~I. H11h1f.im1 Jloxuihl,1. 'l'hix ,;:<,ncrnll,v will 
h,, foun,I l,o Im 1-11(1 11vm'(lflC ol' t.hc 11lcohol Hl.ronl(Lhx of tJu, ll(!V(Wnl 
inl(rt>di<:nl•. 

l•',u· 111moxt.r111:tivC1 HUhHt1,111c:,11•, thtl low(1~t. 1tk <1hol i\l.ro111(t.h nf 1.h11 
l)lixir t.h111. will y i~ld II pcrfo~,,. •oluti(ut ~hmtld h11 cho,1(111. 

01 lwr Ml.,,.,11,u\oouH l'hllrm,w,,,1lknl N(•CONHll lo• 
ll1rn1·yl1110 11'1·11p1111,1i,, 1td d , ?.-,:.Y11il1>•, 2-molhylp"'ll:,OI c:11lt:I'; l,.1h11t,>•I 

2•c:,o,111011cr,vl11L!1 j101111.r,l\ .ll,) c.M.,NO,, (l!\a.lll); (IW1iw,1)J .... /-'n•11111·11• 
film: ()uij nwt hocl rcucdic iicobut..vJ ?,,chll,1·11111:f>•IAl,1! 1vif,h ~oclium •~l'lmid1,, 
l!Kq~: l;u1·1(ic11I 11id <Hx1111~ 11rlho~iw). . 

<.lc1r0Hln 101.olrnrl tP.; g ~rt.h IV11~: C:m·n•io ; Mi11<,r11I \'fo,; 11,,~~ll 
W,i~l··•"A l111t,I, whll,1 ,11J11rh1,,,., ~,,lid rnHomhl in(( 111>111·111111:1,1 i wl1<111 pen!• 
fied, 111·cuninr: nnJ.nrttll~• in d1•111iKi11< in LIH, ('.t\rt>nthiun M,m11 1,,i1111, 1o1,111, , 
dully in (;,ilkl11. It I« n 111ixt1ir<1 ,,r 11nt.m11I ,•,)nlpl1•N p,11·,11nn h}•drot·m• .. 
h(•llH, M1•ll1, lml.w<'lm tll 1mcl •111•; ~1rndlk /(•'1lvit.y ll,UJ lo <J,!n; ,111hll, 
u,wnnl oxl<li~inl( RJ.('111la. !-iulubl,• i,, :im:, <1!<•,,lwl, lmmce,u,. (:hl1,r,,,fllml, 
1>•1l ruh,.,m, lt1111xi11 or hol oilx. u ~i:H: Snh~ti\111(: for lmcmwn~; hi donli•I · 
r~•. for imprP.11Ki m1 w1,~u11 • 
• tr;lh~•l(11l(1fli11mhl~• Jfydrull> IH•, l'ltl !l·l,N(:l·l~cH,.Nl·li,1'11.0)·. 

Clout, ,,ul11!'11•11H or Nlt1:h1.I:,, y,,ll~w 1111\li(I with 1111 nc11111n11iru:11I <Klor 11nd 
d,orn,:1.,:ri,,lio 111l111linr, lm•lc,; ,mll<lll'IM 111\ 1:<1<•lin1, to II rr:,,st11Ui111, 111111111 
(lllll IU"); hriiln l lll lo l l!J"; 111111dfir. 1c1•1wi1s 1,llnul. II.Ill,; h~•t!r,»co11ic BIHi 
t1hHorhK C(),, from lhl! ulr; 1u.1u1:<1ll• 1<1>l11t.iun• nllrnli,rn 111 lilmu,:, Mln,•ihh, 
wit.II WiHl•I' or cckohol; nolol,J., in 1ao 11111·11< ol'd,lnmfnrm: :;llnhtl~· ,olnhlc, 
In bu11i,11w 11 1ul i,lhc,r. ll«w hi 11,r: ,,1111111f,wf111'11111',,mi,1111,hvltinc, nlld 
i>l lh~ 1>n11mrol,1t)II 111' 11llll1111ph~•llirrn injcrl.ion~. ' 

lt'o1·ric Oxiclu, Ucci .. ,c1111111in• 11011,, •• I h,111 !If)% l•'(,0():,. If i, mcccl~ hy 
h1•11lin(( n• th•<., f1;rric,1xidcor h~•drnxid1•11t•u wm1mr11u11·,• which will yi..t(I 
11 pro(h1r.l. ofth,, doxirml mlon-. ' l'hi, ,.,ol,n• it1111,,•tr11ed I)~• th,, l1>111 p111'11l n n : 
,lud lin11, of h1,11l,in11, Uu, llrt"ll'nl'I' nucl l<ill<l 11f ,,Uwr 11wl11I~ :md !he• 
/>m'\.i,!lu ui,e qi' l h-O •.•~Id,,. 1\ clnl'k•colorml nxid11 i, f11\'or111 I lty prnlon,wd 
h1111tin~ nl hil)h 11,11111(•r111m,, 11ncl lh~ w1,s1,111,t. ol' mm1,:m11•sr.. A lt1;ht• · 
1:olm·,,1I ,ixido i~ ltw<•n•cl h~· l.1111 prC>»Mlta• or 11lu n1i1111m Ami h,1· fi111,r 
11111•1ld11 sl1.(t, u~1•s: lmpur1!111: 1'.1J!1,1· C,·1 llttm'.11l11mi1i11 ,111!1 r.rn,m,!f i,~:. 

l~<irr1<! Oxlclu, Y<1ll,m·•····C1111111lo1~ 1101 11,1;~ t.hm, ll"/,m;. )•'11,0 ,,. H. j~ 
1>1•1,11,11•¢<J l>Y h~c,tin~ f1•rmn~ hy<lrn•iclc, or forroc1R cnrhnn,il(, In 11ir 111 n 
1,,w ' " 111wrr1f,u1·1•. u.,, •. ,. As l'(,r l (i<(I 1-'trrir Oxi<lr• (uh,,w,l . 

llonn,v NI~ XU IMol; Clnrllfod Hon1•y: 81rnh11,1I H,ml}y] i111.h11 11~,•,·1111• 
1·it1,! •~,,r1;tfo11 c\(•l)•l~ikd in lhc• hom•yr:m11h hy th., 1)1,.), ll()is ui(•l/if,,..,, 
l,i1111(, (Pn,n l\pidm,). It nnmt ht! fri, 11 frnm I'm·~•~" suhnluo\cc•• ~111•h 11s 
pru·l11 of in~(1C:t11, l(,1w~,1. c,1!:. h,11 m11.v tll1i1,11>1 p11lle11 r.r11it1, . /fo:11,1 ·,\': 
I l>»ll•Y I$ 1>111) of tl\L< oldu~I. of foot! notd nwdid1111I 11,ocluc:t~. D11ri111: tlw 
I Iii h ,m(I I 'Ith ,·on1.11rioK H w,1~ rc,mmmP-ndcd >11111 r.11,., fur ,.1111,1111 hl'c••>·· 
thhll(, (.'r1,1.#ilurnl•; /nw1•f •fll/"'' 1.<,;!. I <> lj:'J%), "'l't'I•"' (() le• ii<;;,) 11 1111 
d(•,Ildn (O.:!lj to '1%). l),,.,,,,;//fi,m: 'l'hic·lc , k)'l'III>~• liquid ot' 11 lighl 
ytllowikli \ ll ,•udtli.h hrciwu r.1,l ,;,r; 1rnn~lu1:1,u\ wh(,n r1·1::,h, h111. fl·rir1111,n 1ly 
buc:orn~• 111>1111uv Hll(I KM11ul111· 1.lcm11uh c,1•y~111lli•1,11w111 of dc•xt.r(>K<•: .:h,u•, 
tU!l(1rif\tic odor ,md n I\Wf.~(!f,, f,tintly 11f 1'i1I r,11\h,, H1-:,w: A flW(i,11~nL1tH 

111(11111. nml ph111·m111:11111fo 11<.1c1,~11ity, 
llydrio1lk Acid , l>lhHml • Go11111Jnv., in 1111ch I()() ml. !l./i 1,1 ltl.rl lj of 

J-11 (ll!'l.111 ), ,ind 1)00 11111 !v I~ (1!'J-Jl'll:,Oi IG!l.(lO). 'l'lw lnHU h111(lcl,,1 l o 
1m1vc•nt tlw formnl.ic•ll ,,r 1'1·1,11 i11di110. C11111ir111: /1 mw,1 llllf 1>,1 <//.,, 
/>Cll,tl!(I (II' u,,,c/ in th,• /ll'1!Jl1lmlia1111( ullwl' wm/111:/,: if ii t:111111'/ills ,,.,. ,, 
i111li1w. l '>'r,))lll'11 l i1111: 011 <1 l11r1w ~,,11lr, lo:, f,lw i11iurm,t.i<111 of' irnlh1c Oll.J 
hyclrnr,nn s11lridt•, /1,,, .,,.;,,1i<i11 11nd Sol11bil i1y: C':,,Jcll'l11ss m· 11111 n111n , 
1h1111 p11lc-yollow, o,lo,.l,i•~ liquid ; 11pnolfi,111r,wll1,' nh<1111. I. I. M(~\!lbh1 
wilh w,,1or "" ,1l<:11hlll. u~~~: In Ny<lriildic- llrirl .'-iy1'up 11>11110 1:IM). 
Tho h1th"' hr.cff lw1111 111t(cd UH 1111 u~pui:lornnt. II nlRo iR U•tld in Liu; 
11,cu111rut:1uro or inormmi~ k>tlldl•tt 111111 dfoh1fonnm11. Th¢ (i'f•~, iwld nl¥<) 
i• u~oll fm• ,nrnly\t<:nl p11rpo•••• auch "" nwl.hox~•l cl11C 11rminoii,111• • 

Limo IC.nix; Cnldum Oxldo; ')111,!~llmr.; Hm·,11. I ,im1,; C,11~ 1}11111: C,10 
(!\O,lll:l)l-••.Pr1•1,r11•ali1U1: Bf 1,nlc:ininr< U111 11~/m1,· (II 11111.i\1(, \1(1kium cm• .. 
hom.clo) in kihlij wif.h •l•l'<tlll( ht111t. /)1••r:ri11tio11 01t1/ Sol11hi/il ,1•: l·l11rd, 
white or 1:r11yi~h white 11111,,0~ "" ri1·1111t1I(•~. ,,r I\ whit<• ◊r 1{1'1t)'IKh l\'hih1 
1>owifor; 11(1<>rlor,1\; tiul11t.io11 Rl,rc1111:l~ nlklllill,>, I ~ 1101111,lv h111b1111t !MO ml, 
of wllh•r ,,r J:MO ,ul. of hoilhtit w,,u,,·; >)\11\tblt in til,v,:\•rh1 ,,.. ,1.vrnp; 
in~olubl" in okuh,,J, /J,;11•: In 11111kli111 tllurlur, whit(,wo~h ,end v<1rlo1111 
du,l'1i kt•l~ 1111(1 prodtwlH, It. iN 1111 in~1•q1li1•nt i11 8ul/ur111,,cf 1.,ime. ,'fo/c,. 
ritm 1HP8· Ill, 11111111 I lH'/). h1 tho lJSl', tnld\1111 h.vdruxidl! lum t'ltll h11:1,d 
II, ti~ ii ik moto Klnblt> 1111d mnr/1 rondily n1•11il11blo of n 111111llty HU>lnhlt> fo1• 
11111(\h:hHtl """ t.h1111 thnt. 11~11,illy 1)bl11i11,1b11,. l.h,lmm pn!ll!(:litll tr,,m 11ir, 
it •non 1>,wu111t•11 ,ml'll f<1r 11,;u, <1110 t,> lht) llCl.ion of mrhon •.li11x,,lo 1111d 
111<1M 11r<• in tho nir. S1111 (:11/d11m N.1•fl1•u,1•i1k ([)111:e ! ,UH). 

1'11oi,h 011-•-An oil ro~cmblin~ olmcmd c,il oht1<i11od r,~nn ,,,,,.~ir11 ""'' 
1ft1ri• (Fmu //1m11w1<'). ~c, 1'1-r~ic Oil 11>1111(1 J;l?,;I), 

l'oloc rllln Poh1ff~lu111 jM1>thnr.1·~•1lt\ 11dd polymer wi1.h tlivhwlhNl•· 
~mw, pot11a~i11m Knie 1:io:ttM,76-!iJ; Aml),ll'liln Hll',HII l/lt>/om & /11w,;Jt ... -
l'rnp,tr11d hy J>olymclt'[~.inff m~~hA1'.r:.,lle 11dd with ilivinyll1111lw11,1 ,md c.lw 
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,-etulting reain is neutralized with KOH. Dry, buff-colored, odorleN, 
tastelesa, free-flowinc powder; stable in light, air and heat; inaoluble in 
water. Uses: Pharmaceutic a,d (tablet disintegrant). 

Peloiraleae (Glycols, polymers, polyethylene-polypropylene (9003· 
11-0); Bloat Guard (SmithKliM))-Polypropylene glycol ia reacted with 
ethylene oxide. Uses. P/iarmaceuti, aid (eurfac:tant). 

Raspberry J•ice-The liquid expreased from the freah ri~ fruit of 
Rubus 1daeu• Linn6 or of Ruoos strigosus Michaux (Fam Rosaceatl: 
rontains not less than I .Ii .. of acids cakulated as citric acid. Prepara­
tion: Expresa the juice from the wuhed, well-drained, freeh, ri~ red 
raapbe.rries. Dissolve O. l., of benzoic acid in the npreued juice and 
alluw it to at.and at room temperature (poeaibl)' for several days) until a 
small portion or the filtered juice produces a clear solution when mixed 
with 'h of its volume of alcohol, the aolutlon remalnin1 clear for not ,_ 
than 30 min. Strain the juice from the mixture or filter it, if ntcuaary. 
Description. Clear liquid with an aromatic, charact.eriltk odor and a 
characteristic, sour wt.a; fNShly prepared juice red to reddish oran.ie; 
affected by ii&ht; specific gravity 1.025 to l.046; pH 2.7 to 3.8; refractive 
index not leu than 1.3445. U,e, In the preparation of Rcupberry 
Syrup (page 1302), a flou.Jred uehiclt. 

Sanaparllla-The dried root of Sm,lox arutolochiaefolia Miller. 
known in commerce as Mexican Sarsaparilla; or of Smilax regelii Killip 
et Monon. known in commerce as Hondur• Sarsaparilla; or of Srnilox 
febrifu,a Kunth, known in commerce as an Ecuadorian Sarsaparilla; or 
of undetermined species of Srrulax Lin"', variously known in commerce 
as ~uadorian and Central Americen Seraaparilla (Fam Liliacta~).­
Containa 1lycoaicka of the saponin group, •arsaaaponin (parillm) and 
smikuaponin (1milacin), which are related stru<:turally I.O the digitalis 
glyca.idee, and poaas the steroid nucleus. When hydrolyied with 
dilute acidll, they split into augers and the eortttponding upocenin. 
Sarsasaponin yifldsaarsa,apogenin (pori1~nin l plus one rhaomose and 

PHARMACEUTICAL NECESSITES 1S2t 

two gluwse molecules, and smilacin yielda smila11en1n plus augu mole­
cules. Starch. resin, colorin1 matter and volatjle oib alllO 1ue present. 
This drug waa first uaed in Europe in the 16th century as a much• 
vaunted remedy for syphilis. The origin of the name is in doubt. U,n 
Beine without pharmacoloeical acuom. it i1 not employed in modern 
therapeutics .• althouch the laity is inclined to attribute certain thera~­
tic virtues to ita use. 

Sodium Glutamate (Sodium Acid Glutamat.e (142- ◄7 -2) HOOCCH­
<NH~)CH~H~OONa)-White or nearly white, crystalline powder. 
V~ry soluble in water; sparin1ly soluble in alcohol. Uses· lmperu a 
meat flavor to foods. 

Sodiuia T1lloelyeollate (Sodium Mercaptoacetate; HSCH~OONal 
-Hygro.copic crystab which d iacolor on exposurt to air or iron. Freely 
soluble in water; slightly soluble in alcohol. Uses Reducmg agent in 
Fluid Thwclycollate Medium for st.erility teating. 

Suet, Prepared !Mutton Suet)-lnternal fat of the abdomen of the 
sheep, o,,;, arr,s (Fam Bouiclat), purified by meltinc and straining. 
Whiu, '°lid fat with a slight, characteristic odor and taste when fRSh; 
melts between 45° and 60° and congeab between 37• and 40°: must be 
preserved in a cool place in tight containen. Uses · In ointments and 
cerat.K. 

Urea (Carbamide (57-13-6( CO(NH2h<60.06))-A product of protein 
metabolism; prepared by hydrolyi,is of cyanamide or from carbon diox• 
ide by ammonolyai,. Colorle9e I.O white crystab or white. crystalline 
powder; almost odorleaa but may develop a slight odor of ammonia in 
presence of moisture; melt.a 132 to 135°. l I disaolves in 1.5 mL ofwat.er 
or 10 mL of alcohol; practically insoluble in chloroform or ether. L'ses· 
A protein denaturant that promotes hydration of keratin and mild kera­
tolysis in dry and hyperkeratotic skin. It is used in 2 to~ concenlra· 
lions in varioua dry-akm crHms. 
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CHAPTER 69 

Pharmacological Aspects of Substance Abuse 
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Subst.ance nbuRc C()lltinutlll to be n major problem within 
the UH and will rcmnin RO in tho 21llt cont.ury. Although 
reoont dal.a indicaw n decline in the UAC of cert.nin illicit 
drngs by high•Hchool ~cnior8 ('l'nhle l), I.here hns bMn no 
change in !Jle l>Clr<'.ent. who dl'ink alcohol. UnfortuMtoly, 
11111011(! the many Amorican ndults cu1:r<mtly dt,ponclcmt. upon 
11lcohl)l ond ot.her psychoncUve chemiculs nre mumbc1·s of 
the hoalth profos~ion, eg, pharmoc:ist.~, 11m·ses imcl physi­
cians;. 

S11hs tan1:o obuse mny or iginote with the ph_y.~i.cwn, the 
poticml 1i1:,oking m"dicnl \.rentmcml or with UH\ tulule-:1cent 
drug expAl"imentc1·. Physid11n-gene1·oied miAni-e mo.v l'esul t 
when t.heru ifl insufl'cient concci·n or time to evnlunt,e the 
pst,ient 11dl1qu11tcly as n c:mdidnt.e fol' p~ychoacl.ivo drug 
thernpy. 'J'rcntmcnl, iM all too often directed 1.ownr<I the 
allcivintion of symptom~ without 11 concorted u!To1t to idem ti• 
fy po11~iblc dccp-i;eotcd ctm~os nnd rt.:'lpond to I.he 0111otionnl 
ns well nA the meclic11I needs MLhi, p11tient Overprr.sc1·ihi111( 
of inoo<l-olt ering drugs involves potonual hnrm not just to 
the individual hut i.c) soc:iol.y at. lnrge. While physicinn­
~<mornwd drug misuse represents II rolnt.iv tily imi11II pcrcent­
fl((r. of \.he overull prohlem, it. is eispeciolly rcgrctL11ble that 
nny negotivo r.ont,ribuU011 nrille.~ from the actions or innc­
tions ()f holllth profcssionols. 

Po.t.iont-originnted 11huse e11compaKMOS n lnrger 1111pcc1, und 
pertsists despite sig11ifie11nl el'forts by t,h(! majorit:y of phyi;i­
cinns und phnrmMist.s to reALl'ir.t the dispcm1ing ofpsychooc­
(jve aI:ont:1. Somo 1mt icnlA will visil. sevcrAI physicians, oh­
t:11in (1 number ()f prescriptions for bnrhit.lll'Ol.m;, trnnquili1'­
<irs, stimul ants and/or nnrco(.ics and pre1.1ont. cn t:h 
prescription t.o a differont pharmacy. T hus, t.hc pationt 
may nc,cumulnt.e ~uhstnnt.inl qunntitie11 of controlled auh­
atnnccs either for personal usc or for rc11Ule. Attemp t.A Lo 
t.hwnrt. such pat.-t.orns of dn•f~ 11cquisit.io11 hnve, thus for, ho1m 
unsuCCQS8ful. 

Pec,r prc~surn, nlicmntion, heclonism, mn!IA•medio odver­
lisinA", nrf1ucnce and horooom ore among tho fact.ors moRt. 
frcqucn Lly c:ited I\S t.hol!e lf:ading t.o the misuse of drugs hy 
udolclicents. The consumption of nlcoholic bevcm.1r.e$, ci1111· 
rclle smoking ancl thG liberul nl!e or sedaliveR, t ranquilii.ers 
nnd centrnl 11ervou11 syiitom (CNS} Ht ilm1lnntH by udults, 
partic:uln rly fnmily members, fo,;(,cr the development. of n 
cavnliu1· 11U.it:11de tow11rd drof,(s, anrl inc:1·a11He tho likclih<>od of 
dru.gtaking among ndolcsccnt..~. 

Thl'M hnsic stn{~e~ of ndolescont. drug 11s11go huvc been 
defined all the init.inl oxperimcntal phase, periodic rncJ'e-
11Lional phnttc !\Jld compulsivn (chron i{~ ) pattern. 'J'hnt mcmy 
young pooplc, l'ORist. involvmncnt, with clrngs or do not pl'o­
,iress to chronic 111· serious ptttLQrns of nhusc cmphn~izeK the 
impOl't11nco of Plll'BOnnlity lrait.s in t.he 1,en0f1i11 of drng do­
pendenr.y. Persons of ony ni:e who buvo II low f1·u6tr11t.ion 
tolernnce, cannot cope with U1<i d,,i ly pre.5s11ro;i of life, rc­
<1 uire insiirnt:nncou& i:rnt.ificnt.i cm or who luwe nnfolfillod 

dependency nec<fo ,md i;nrious problem!! of sociolization may 
como to riily on clr11g IIMC in order Lo e:;cnpe, albei t tempornr­
ily, from 11 psychological environment which is bleuk,jQyloss 
and/or rilled with nnKiet.v. 

Aij sta(.0<l, m111iy fn<it:<>rn arn involvod in I.he proceR11 by 
which an individuoi ullim11t,cly s<ilccl~ Lhc phol'lliocolog!~l 
route of e11cupe from 11tre8s. Recent studies indicnte t.hlll. 11 
small perccn(~1go ol' the pop11l11t.ion rMy have n gcn<:t.ic p1•c .. 
dispoMit.ion for devc,l(,ping 1\11 addiction t.o nL least. on,~ 
drug-alcohol. However, it. is 4uito d()Jlr \,hilt some, pot.en­
UAI oddicts c1111 resist. cmterin1{ Lhb, p11thw11y if they become 
nwarc of the toxicological conilcquonces of <hug nbu11e. 
Many school, religious and community ori:ani:,,atimui hnve, 
in foct, n111clo tiuhstontial effort'! Lo presr,nt educntional pro• 
grams devot.ild u, acut..e and chronic toxicities p1·oduccd by 
paychoodivc imhslnnces. Ph11rtn11cis111 ~hould cxp11nd U1ei r 
porticipul.ion in 1,lwso progrnms; in this re1{arc!, IJH1 fol lowinr, 
informotion can be or n~sist1mco. 

Central Nervous System Depressants 

Opioid.~ (Narcotic~) 

Heroin iH l,ho opioid most ofl.l1ll nbmmcl, The prefc,rcnce 
for heroin is not. bmwd on its unique euphoric propc•rlfon but. 
ls lnrgely n mntler nf economi<:s; heroin is UJC mos, potent of 
the upio1d11, thuil providing muximum pl'Ofit pc1· kilor!ram t:o 
those cni:ni:e<l in illicit t raffic. 

Rarly in I.he <:om-,;c of hm·oin t111e, int.r1wenous in_jccl.ion is 
followed qui<:lcl_y by a sonsc of cx4uisite visceral pln11s111·c 
which is 8irnil11r Lo soxunl orrini;m (the ru.~h}, on enveloping 
feeling of ctmtcntm<ml. nnd t.he rnceding of' intern/II conflict.~. 
'l'ukun orally, hernin also producci; rchuulfon, euophorin 
und indifforoncP. t.o p1du nnd ::it,rc11$ but. 11ot the ''nish." In 
the i;usceptiblci i11dividu11I, t,hc intense desire to recapture 
t.hia dl'llg expericnc(i contril>utci. t.o tho MLnblisluncnt of 1111 

emotionnl or pi,ycbic depe111lcucy. 
With frequently rcpcnl.<id udminir;t1·ntion, the inrlividuol 

lrncomr.s 1>rn11reasively lcf!S responsive to \,he dl'Ug; 1.hu~. 

Table 1- Natlonal Survey of Lifetime UseA of Druge by High­
School Senlorsb 

Chant)(llrorll 
1905 1837 1986 

Alcohol 92,2'11, !)'J.2'1/. 0.0% 
BnrbilA1rotm, 9.2% '/ ,◄% - 1.8% 
Cocaine !Vi% 1().2% -2.l'Y.. 
M11rij11nnn M.2% f>0.2~. -•4.0% 
l\1(1th1\qualono 6,7% 1,0% -2,7% 

.. Pt1·Nmt who (!Vt.r \l!l(!(t, 

1; Nlllimwl /11st.ilu/,) rm "'''-'J! Al>us•• Not,1t , S,rnrntr.r l088. 
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1950 CHAPTEA 69 

cverincrOHsinK dosl\S nre sou1;:ht in a n 1lUe1n1>t Lo duplicntc 
t.lle ch11rnctc1•ii,tic effects. Chi·onic suppr<isi;ion of centrt1l 
n(lrvou~ system function re~ults in 1:1 dependent stnte ill 
which the drug m111;t be lakcn on n rcgul11r b11sis Lo 1nnintJ1in 
n reasonnble semblance of well-being and equilibrium and l.o 
prevent tho ongubh of the nbatinence syndromo. 'l'hwi, 
opioid 11ddicts soon find thcm~clvcs toking heroin not. fot· the 
plcn!lut'Ohlli effects l>Ut primnl'i ly to prt1vont wiUidrownl. 

Tolemnc<l lo opioids doriR not d(lvelup uniformly. !•'or 
ex.i:unplc, nddicts experience, during chronic uso, lcRsened 
respit'lltory dep1·cs11nnt, ni111lgesk, 8edntiv11, emotic ond eu­
phoric effects. Sonrn mny show decrensccl miosis while most 
suffor chronically from the const ipating effect.<; of tho drug. 
Drug l,olernncc 11lw11ys ia rclotivr., never absolute; ll do~e 
alwayB exiHts thot is c11p11ble of cnusin(; ck,nth frorn respira­
tory pnralysii;, und ovcrdosniic i~ a oommon cnu11e of fntali· 
ties among opioid addicts. Al though death associated wilJ.1 
hcl"()in use hllll bcoll 111,t.ribut~d routinely t,o overdo8ogo, ot.h­
cr fad.ors sometimes mny be involved. 

Quininr. frequently is employed by "denlcm;" to <liluto 
puro heroin bcMuse, like the opioid, it is bitter 1md prod uces 
vawdilution simulating the ru~lt. Thuu, addicts c-.nnnot de­
toctadulleration l'eadily nncl mn.y unknowingly inject the111-
!lclve.'cl with l11rge qunnti1.ie11 uf quinine, which may prnduce 
1Signific1111t. 1nyoc11rdinl dE!prosHion. Codeine, while (;ignifi­
c11nUy leas poLent than heroin, nlKo cnn produce den~h from 
overdoungo. 

Withdrawal symptoms lll!Ually rcnch muximum iul,cnHity 
36 to 72 hr aft.or t.hr. lullt do~e of heroin und l!ttbsido grnduully 
within 7 lo 10 cloys. '!'hr. 8cverit.y of Uw Abstincn<"e ilyn· 
drnmo is deiermincd largely hy the degree of nequircd phyisi­
cnl dl•pcndence ond the rutc of oliminut.ion of the drug. 

The lligns &nd i,ymptoms of opioid withdrnwal inr.luclc 
yllwnlng, ~neozinu, lucrimnt.ion, rui-t.lcssues9, unxlety, insom• 
nin, nn1111cu, vornitii)l{, gnstrointei;tinnl c:rl!mps nnd dlnrrhea, 
awcnting, goosenc~h. generall?.o<I body aches, fever , tremors, 
mu:1clo ~pnsm& nnd jo1·kini: mov<lm<lnts. J~x('essivc 1>onmirs­
tion, vomiting and clinrrhcu combined wi th diminished food 
nn<I f1uicl intake tn(ly result in d<:liydrntion, ncid -bnse distur­
bnnces nnd kof-0.~is. Occasion:1lly, cnrdiovu~cular l--Ollnpsc 
occurs. 

Withdrnwal symptom8 con he, !lupprCHKc<l either h,v lld· 
minil!toring t.lie drng of dr.1)1.mdonc:c or ,mot.hor m,rcolic. If 
1111 opioid, 11uch l\B meth11dono, is given i11iUt1lly in II stubilii­
ing 11mount nnd lhon tha dosnge reducocl grndunlly, the in­
tensity or the abstintince syndl'ome mny be loss1mud npprc• 
ci11bly, 

'I'he opioid addict is su bjcct Lo risks nri11ing out of indiffer• 
cnco l.o minimnl nutritional and hygienic rcquirnmonls with 
u conseqnent high incid011ce or virnl hcpntiti~, bnctel'iul t•n­
docnrditiij, t:etnnus, pulmonm·y infection, pulmonm·y <ldemn 
imd thrombophlebit.is, 

'l'he ullc of nonsrorile injection equipment. nnd introvnscu• 
!or int.roduction or cou.on fibers t\nd adult.crants, 11uch ns 
lndo~e a11d tnlc, all contribul,e to thC:1 development. of locnl 
and s,vst.emic infcct.iotts disorders and pulmonary g1·11m1lo­
mato!lis, Hypern1nylascmin often i~ obHoi·vccl durinir the 
acute phnso of heroin-induced pulmonary cliRturbunccs. In­
cteA!led serum immunoglobulin levels arc en~untercd com­
monly in addict;s. Although tho clinicnl conf;equ1mccs of 
thi6 findini: nre understood lncomplotcly, sernlogi<:ul tc11ts 
fo r syphilis are fnllui-positivo in II filgnificnnt proponion of 
such individual!!. 

Noni11fectiotta complicnt.ion11 of opioid addiction include 
tr111H1ve1·sc myelit.iij, rh11bdomyoly~i!I with cordiRc involve­
ment nnd myogloblllul'io ttnd Hornor's syndrome. Quinine 
contoinod in street heroin proptuntions produces aml,l_yopia 
aod tbrnmbocyLoponin. An 0<1uoous mixt.uro oonsiRting of 
r,ruehod tnhl(ll-!\ of pcntn?.l)Cinc ('J'olwin) nm! tl'ipelennnminc 
(Py1-ihen1.orninc,), with the ~troel, nirn1c of ")"11 n11d Blues', 

hM b1Jcn used int.ravenou11ly by addict.s; f.ho uf'f0ct.s nro t'(l · 
ported to bu similar to the heroin ru~h. 

'l'oxic l'Cl\clicms can hu serious ond incluclo hinic-clonic 
seizures ond acute respirntory distrcs.q wiU1 hypoxiu. Tho 
lnt.t,<,r effect, IIJ)p1mmtly reault from deposit.ion or inr;oluhle 
ingr(ldient8 of t.hill mixtme, eg, tnlc, in lung tiiunw 1-hus t\llWI· 
it1g pulmonary grnnul()mnR. 

MPTP ( 1-mcthyl -lf-phr:nyl-1,2,3,~t.oLrahydropyridinc), 
nn oxtrernoly Loxic by-pr,)duct of illic:il. mopei·idine synUie• 
sia, dcstroysccrtnin types of brnin tissuo (nii:roat,rint.11I) nl'Lcr 
only n few doses; this produces Pnrkinson's dlscm,c in tho 
abuser which, like the doi:cnoraUve clinical dilscnse oocurrini: 
in geriatric p11tienti;, is irreversible. 

Women who persist, in the use of heroin durin,; pregn111wy 
give birtb to opioid-dependent ofl~pring. The l\igns of with­
dl'llwttl in the newborn nppcr1r within suveral houl'H to ~1wc1•nl 
dayR ond include high.pitched crying, sleep les1meS1>, ir rill't ­
bility, t r-0mor, vomiting ond diarrhon; t,hc lni.l,tir may r(lsult. 
in ~evcre dohydrntion. Nnrcotic-dopendent infnnts 111·c 
bol'II 1111111!101· nnd cKhibit an uncoordinnt:ed uncl incffoctunl 
sucking reflex, which roduce.~ nutritive consumi>tion. Phe­
nob11rbital, din1.cpmn, poregoric or chlorpromo:f.ine have 
been us;ed to allevi11l.e nnrcot,ic wiU1th't1wal in nconatca. 

'l'he 11ppro11dlos to t.reutment of thc 11dult udclict involva 
medical ns woll us psychintric: lllld Roci11l aspocts. A b11sic 
obAiacle in /lily approac-h to lho t.reatJnonL of opioid addic­
ticm i6 the chnrncl.eristic high rnt,c of rccirlivism. 

MC!t,J111dono mnintennncc, current,ly one of the lili>:;t widely 
employed techniques in tlw mRnngo1ncnt of opioid nddic­
t.icJn, involves 11lnhiliziug tho l>l\Ucnt Otl n regulnr daily 01·1\I 
dose of mcthadono, preferably in conjuncl,ion with ~upporL­
ivc p11ychol(>gic11l or psychi1Mic counseling. In this conl.cxt, 
tho mnintcn1111cc drug does not provide tru(l phm·mucolu1:i• 
<,111 blockade; rot.her, rngulnr administration rC!Sllh~ in tho 
d1wclopment of tolerance to nrnlhadcme llnd crOl!9-tole1'a111:c 
Lo heroin. 'l'huii, t he oddic(. will nol. OX))('rionce the hcroin­
induclld "rush" nncl ()llphoria uulc11s dosei, aubstl'ln tiolly 
hlfther thmi w1u11l aro injected. 

Theoret.icnllv, when unburdened bv Lbcse roctors whic:h 
motivnto addi~t.ion, 1nt11J1ndone may l1c wiLhdrnwn grndunl­
ly, Howcwe1·, mnny former nnrcotic nbiisers cannot mnin­
tnin u d!'ug-rrec stoto ,,nd cithor rtl<lHt11bli8h their ncldict.iou 
to h<lroin or >'C(JlwR t continued mct.11donc therapy. In con­
trost, some ncld ict,r; refuse to enter a methodone muint·en11nco 
program. '!'ho rN\$Ons for I.his doci11io11 include 

'J'hc dnim i>,v ~omr. n,m!olhi Hhusurs ~1,.,1. mct.h11dtmo i~ j11~t 1111<1tlll'r 
l,,vpc of dru1: dopcm<l cn1:1! 1111<I one which is more cliffirult Lo ~11r1·cntk r 
th1tn hr.min uw- in f~ t,, m11Llu1d1,11c withtlr~w,11 can he more inlCtl$O 
011d p11inf1tl lhuu herhin dotuxifient.inn, 

Mcihnclou« ~i,:ni11e1111tly imp11ir.i hum1111 rr.1>rodu11t ivc r.nlM<:hy hy clo· 
~•·N1•it11( hol.h ojacul,it.o volume nn<h,purm 11\(>tilil.y (hc,rni11 prnclucl!s tt 
lv~•wr t•ffot l. upon t'crtiltt.v). 

l~nmlly 1no111hcrs ll\t\y l,c oncln111:,,retl- n 11un1bor.,f r.hilctrc,n hnvu clic<I 
ntl&r ln{,'<>sti,'ll tho liquid m<!tlm<101lo r,rc,pnr111jon• usecl l,y t.tu,ir parro1111. 

An olt(H'nutive opproMh, bo11ed on t.he condi tio11 in1t theory 
of opioid 11(1penclonce, employs norcotic nnl-ogonist.s to ex Lin­
guish drug-see.king behavior by blocking t,he euphoric effocl.J! 
of he1·oi11, Nalorphino fir~t wns Ruu-gested for l,his purpose 
but. its limit.eel durotion ol' nction ond high incidenca <>t' 
hullucinolfoni<: rMctions mode its uso imprm:ticnl. Cyclnio­
ci no is effective ornlly nnd provides blockai,'c for up to 24 hr 
but, like nnlorphine, is nn ocUve A.1u,lg<lsic and ill ai-sociuLcd 
wilh 1.1 vnl'ict.y of dist.urbing psycholomimotfo rcncti(ms. 
Nnlox.ono (N(m:an), n "1>uro" opioid 11nt0Kotlist (ic, pos­
sesRos no agonisl. µroporticis), p1•oclucos fowm· \mplcn~nnt. 
effects but i~ relntively i;hort,-nGting, 

Nall.roxone (7'rnx(m), n longcr-nctini; dcri11alive, cm1 
hloc:k Lhc cffc,ct-s of heroin for 1.11>prnximntoly 72 hr. The 
rn11ult.s of clinic11I lriolH m·c disuppointini: since many ll<idlcti; 
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under trculment. rcfuso to t11ko a drug which ls devoid or 
mu<:<>tic-likc effects. 

Clonidine (CritnprM), an 0·1,-re1:ept.or-ago11isl, ho.s b<eCl l 
usod successfully in t-renting hol'Uin withdrnwal renctions; in 
some cns,is, it, is mol'O orficadous than mcthndono. 

Brrrb£t.11rate6 

'J'he clinical u~o of burbiturntes h11s declinc:d lillb~t.(lntinlly 
in roccmt years. 'l'he bonwdiu:r.cpines, while not free of 
nrlw:1·se 1·euc::tions, nr.e !ltlfcr nnd hnvo 1mpplnnt.cd burbitu• 
rnws iu the t rcul.ment, of anxiety t\nd insomnin. It i8 clcl\r 
thut., in go11m·t1I, hypnotiCI! (bnl'hilurntcs 11nd nonborbitm­
ates) should no(. be prescribed for more Lht\n 11 14 t,o 28-dny 
period. Beyond this time efficacy decreo110H (n clcclhw in 
hyptl()t,ic ACt.ivlty 11111y begin afler onl,v 7 dnyR of conlinumt~ 
thornpy). Phormucist:k Flhould monit.ol' these prcllcl'iptioni; 
very closely, consulting with boih t.hc pntient nnd phYJjicinn 
in orde1· to immrc pr(,p11r usa Emel 1>1·1wtmtd<lpcndcnco prob .. 
lerns. 

The hnzards <lnr.ounwred in the tuse of h11l'bit.u1·11tc1s in• 
elude occJtl\ionnl 11n1rnt.icipowd idiosyncrntic or hypcrscmsi ­
t.ivity reft<:Uons nncl 11<.-cidcntnl ovcrdo~ngt! ns may ot:cur in 
young childron unnw11re of the potent.in! danger or in 11dult11 
during- n hypnotic drug-induced !;P.mistuporouK stat:c of "nu .. 
tomotism." For most persons, sleep prnvidcs only a tempo· 
rary l'()spit.t! but .. nll l~>O froquont.ly, int.ontionnl <,vordosuge 
with ciosily accessible sletip-inducing drugs provido~ nn nve­
nue or permnnont. csCilJ)e from the J)l'c~sures of rcnlity. 

Bnrbiturnt1,i,; 1·educc the amount:of t.ime s1>ont in the REM 
(rapid eye m0Vl1m ent) pha~e ,,r sleep. 1'ho reduction of 
Rlt M sleep for o 1>c?riod of i;evcrnl doyt< mny couMe t,he indi­
vidual to become irritable 01· 1.0 evi<l<mce disturbnnccs in 
pel'!lonnlity and rationality. Whc.m tJ1e hypnotic is witJ, . 
drnwn ~bn1ptly, ._here is n rcbcwncl incre11110 in I.he REM 
phase oft.en nS1<nciat.e.d with nir:htmnrc8, 11 fooling of having 
~lept r>oorly or actual insnmnin. " lfobound" REM make~ it. 
difficult for Lhc pntiont l.o give up the drug and (:ont.rihuteB 
to t ho dr.vclopmcmt of drug depondency. 

The sir,111; one! 11ympt.om11 of bnrbit 11 rntc 1111d 11lcohol in­
t(>'Xicntion nre strikingly ~imilur. ViAnol p11rctl))Lion, recnll , 
reacLion-t.imc cOcll'dination and other indexei: of psychomo .. 
Lor func: Uonin1i 1\rA nffcct.c<l. tho <lcgre<! of impnirment lnrgo­
ly d1!ponding on the cnnccnl;rntion of drng in Uic brain. 
lntoxicolion, oithcl' wH.h nl r~)hol or u horl>it.urnto, is charnc­
t.ol'i1.cd by difficulty in thinkint~. rnrlucUon of ogo contl'ols, 
poor j11dgmont, confusion 1111d emotional in"tobility. Neu­
rnlogicnl impnirmcmt nnd muscular inco<>rdinntion ore mnjor 
f'nctol'~ in t'.lw porAonnl injuries 11nd inv()[ll(:mo11~ in VClhiculur 
1wcidonb-l which arc wmmon occurron c11s during t.hc cour110 
of intoxication with t,l10He drugs. Tho CNS supprr.1,s1111t 
effr.ct.~ of 1\lcohol, ht1rbit.11r11t.cH and opiutCl~, such ns h1~Min, 
1\m muLuolly reinl'orcinu; ext.cmpor,mcous combinations of 
thc~o dClproHsaots may rMult in unpredictnhly abrupt rrnd 
severe incnr>acitntinn, 

Low dc>se~ of borhi turn t;os (as employed for dnyti,ne sedo­
t:ion, ni1!11U.illlP- 11l r.cp induct.ion Ol' t.lw control of cpihipsy) 11rc 
oftc.n Lakcn for indcfiniwi periodH wiLhout elic!ti11g toler<mCI'! 
or 1>hy11ic11l dep,rnclcncy. These phenomena gonemlly occur 
only wit.h doKes eonsidorubly in cxceAR of those ct1!!to1nnriiy 
employed in mndillnl prnct,ico. To illusLrnt.e, the ueunl oral 
hy1motic dos(! of pun(.obn1·bit.nl Nodium or sccobnrbitol sodi­
um is 100 to 200 mg, whm·cos ornl do110il of Uwse bal'bi1.u1·111.011 
in oxt•nss of 400 mddny (nn<l gonr.rally in tho rnnl(<l of 600 to 
800 mg/day) for apprnximat.oly l month nre roquil'od Lo 
induce clink1itly Rignificunt t.oll•ranco und phyi;!cnl depen­
den1:y. Pnl'onternl (subcutnncous or inLrovcno11s) ndminis-
1.rntion of barbil,111•ot,cs moy lend to phy1Jicol dependency nt. 
lower close levels nnd within A AhOJ'ter poi·iod of Lime. 

'!'he amount of hnrbitlu·nte that. m11y be (s<msumod by (.he 
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compulijive nhuacr vnriM con6iderobly, bul avcl'!lge doily 
doses of 1 to 1.5 J{ of short-ncLing derivatives ore not uncom­
mon, and 11ome individuols may use ns mudi ns 2.5 g/cfoy 
ovor prolonged periods of time. 

Withdrawal renciions, which in some Ct\tte.s mny be more 
hnzurdmtA thnn t.he opioid abstinonc:e 11ynclromo, develop 
upon nbrupt cess&tfon of chronic barbiturate overuse. Mild 
to mode1•afe withdl'nwnl renctions include anorexia, i\ppre­
hcnsi<)ll, trcmulouimcsg, musc:ul11r weukness, mentul confu­
sion and po~tural hypot.cnsion. A Hcvero hnrbiturate with­
drnwt\l flyndrome moy involve ))rofound ciiRoricnt.ntion, d(I• 
!irium and halludnntion~ and convl.llRivo seiiures of an 
episodic or pro1.1·11c:ted nature. Mos(. individuals whn hove 
ingeRted eight; 01· mOrll hypnotic dose~ <>f a barhiturul<i por 
day over an cxt.onded period will experience convulsions 
during withdrawal. In extreme cnscR t.he barbiturate RhRLi• 
nonce 1,yndrnrnc mny L<mninuw in cardiovn~t,uhu- collnpije 
ond dMih, With Lhe l011gcr-11c:t.inl{ hnrbiturntt-.s, witJ1drowul 
symptoms nre slower in on1;ot nnd leBs severe t.hnn those 
encountered with the Rho1·tcr-actin" del'ivnLives. 

PhnnmHx,logical 1,rontmenL of barbiturate dependoncy 
gonorolly i~ oppronchr.<l by replncomont wilh cif:her p(mt,o­
bnrbital or phc11obarhit11l at nn ini tial dose suft'icicmt for 
stnhiliznt.ion; the <lose then iA reduced 1<rad11ally over o pcri­
()(1 of s<:vcrnl dnys io wer.lrn dopending on the individttnl 
1>at ient l'Cllf)Onsc. 

Nonbarliilw·nta Scul<it.ive-Hypnolics 

Neurnlo,iicnl impuirmont, p~yd\Ol<>1~ic1ll rrnd physical de­
pendency, and on abst.inonco syndrome similur t.<, Lhnl nsso­
cinled with barbiturate nbullc mny J'P.sult from excessive uso 
or m1.111y nonbnrbit.urnL6 !!Odt\livC\-hypnot.ic and nrHinnxiot.y 
agent ~. includinrr chlo!'lll hydrnt.c, glutel,himide, mef.hypry­
lon, methllllllfllone, meprobnmut.e, chlordinzepoxidc or dia1.­
epnm. 

Meiha<1unlc>ne remnins n "street'' drug of choice. Al• 
f.hottgh dnims have bMn made t.hat it, and other nonbnrhi­
turu~ hypnot ic$ (cg, chlorol hydrut.c or tl'idofo~) produce 
lit.tic or no effect on RRM slMJ>, other reports chollengc thi;; 
dl,;t.incLion oml n final condu~ion hM not b1:on ndvanaid yet.. 

Ac:rop111·011UH~~ia. (t.ingling und numbneH~ in t.he <•xt.1·cm­
itiu5) Jllt\Y occur prior tot.he onsot of hypnot ic autivi tcv, !)RI'· 
tic11lorly when sleep doo8 not 01)1.ue ru1>idly. 'f'hig 11onsnt.ion 
i11 experienced by mnny mcthnquulono nbuscns aud probnbly 
contrilmlcs t.o ~he aphrll<liHiac 11ffecL (similur to t.lw 'S1)11nish 
Fly' plumomonon). lntrcl\llcd muscle tmw ort1m ii1 evident.; 
it oven moy be observorl while tho p11t.ien~ IB in a clc?ep comn 
and mny lu~t for severnl days. Ar.ut.c toxicity differ,; from 
thut. C)f Lh(! bnrbiturate~ in I-hot. marked rnspirutm·y nnd cur­
diov11seul,11· dcpres;;ion 11enernlly nre not seen Rft:or lariie 
do~cs of 1Mth11qu11lona. 

Psychologicnl clcpendence 111)d tolernnco to met.haqualonc 
h11vc been observed. but the l'Cll.lU lts of studio:; on Lhe devel• 
opment of physlcnl dopendcncc om equivoettl. Appnr(;n t 
wit,hdruwal symptoms, such /lH hoo<lnc:he, nnorexia, nausaa, 
ab<lcmiinol crnmps and intr.rfercnco with sleep, hove been 
noted In I.hose invelltignticms 1·oport.ing physicol depondol)­
cy. ' l'ho1io relutive]y minor symptoms nl!ly ocr.ur d,u·ing 
obH\,inence in the inclivid@l who has been t.11kin1! five hyp­
notic doi!eti of u1e.thnqtailone duily for ijOvernl mon(,hs. 

Severe r~.l\ctions which muy be cncounterocl occ:Mion111ly 
during methnqunlone withdrllwol include convulsions 011 d 

toxic psychosP.s , Ingesting nlcohol wit.h mothnqw1lono is 
very dangerou11, le11dinr, I~> n f!c rious impuirmcmtof judgmcmt 
and psychomot.or coordiMiion. At IM&t on11 sf.nt.e rcporw t\ 
high clcnt,h raLo from lnjurie1s i;u11l11inc<l in cm· nccident:s 
where U10 drivorn, pnsscngers und/<ll' pede~tr inm1 used Lh ill 
drug combinntion. 

Mnndrnx, a comhinntion of methuquolonc (250 mg) ond 

I 
I 
I 
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diphc,nh,vdraminc (25 mg}, h11s b11en abuRcd by nddicts in 
GrcaL IMt11i11, C1mndo and Aui;trnlin. The rcnctions clue to 
ovordosngc wil.h this drug comliinution ara 11imil1ir t.o thoso 
of moth11qualono but ni·o pote11t.l11lly nrnrci HCvcr<, kil\Ct\ di ­
r,honhydrominn, which po!l~t!Sses ccmtl'lll unl.imuscar ini<~ lie• 
tivity, may produce J>sychological dist111·bnnoo.~, excilntion 
atnxit1 and convulsivA ~cizurcr; (<liphenhydruminc doos not. 
influonce I.he nh~orpti<m or biotrnnHfomint.ion of nrnt.hnquo­
lonu). 

Muprob111note producoi; r;cdation nnd rela,.ntion compnr11• 
hie t.o that of the horl.lit.urutcs, although the clinicnlJy offo<: • 
tivo doM of me1,1·ohllm11l.e is high(l1._ Cognitiv,~ 11ctivltv m,w 
be compromised by chronic ornl doses of 800 mi; of n;cpn;. 
l>t1mntc per d ny, while nt daily doiuis of moro thnn 1 HOO mg, 
1~yCh<_>m Oior 1>crforn111ncc may he reduced signif'icnntly. 
I s.vcl11c dc))1mdcncl1 and tolc,rirnce occur with prolonged 
high-dose nd111 inistmt.io11 nnd physicol depondcnce devolops 
aft.er C'.{Hlsmnption of 3 g or more per day for i:,weral weeks. 
Depondiltg on t.he dO!mgo 11ml durllt,ion of use, meprolJ11mnt,ll 
withdrnwnl rc11ctiom1 mny ronl{o f1•<'Jm ,mxfoty, insomnia and 
tremors tn hallucinntion~. convul~ions, comn nnd clenth. 

Chlordinzopoxid C!, u1k1m in dows of :100 to 600 mg n day 
for several months, mny rr.sult. in phy6ical dependency re­
sembling thnt. <>hsm·vcd with I.he bnrhit\ll'utcs ond m~pro­
bnmniu. Howover, wi thdrawal sympt.omll may ho delayed 
for sevornl dnyll ofter chlordiazepoxide i~ t.(lrminntccl, duo 
possibly to slow olimi11otion oC tho drw,. Al(it.rH.ion, insom­
nin, 11norexi11. d(Jpre$sion, psychologic:oJ cli~tm·b11nco!I nnd 
convulf;ions ore tltnong tha reaction11 which follow tlrn cessa­
tion of prolonged adminii;trALion of high do&C,s of chlordimr.­
cpoxido. 

Dfazup 1m1, t.he most widoly prescribod h1mz<1diav.cpin(! de­
rivotive, 11lr,o mn.v ind11ce phy;;ic11l dependence. Putient-s 
receiving 15 mg o day f<,r 4 Lo G month.c;, or higher doses (GO\;(> 
120 mg) for 11bo11t 2 mont.hs mny, upon 1vit.hdrnw11l, <1x pori­
en<)tl 1;nstri(: cr11m1>s, ~wllntlng, 11gif.o tion, t1•cmoi·s, insomnin, 
confu11ion, d isorientation, 11Udit.ory and vi~uol hollucinll• 
t ions, delt1&ions, pBrnnoin 1rnd depression. 

Serious ncut,u intoxic11tio11 may oc<:ur when bcnxodiui.e­
plneR Are combined with (1thnr depressants, eg, ethanol, nnr­
cotics, other i.oclt\t ivc•hypnotics, tricyclic nnticleprcs:snnt.s or 
1111tipsychotic 11gcnts. Simultnncous inE(OSl.ion of ct.hanol 
ond di11:,1opum is part.iculnrly d1rngorom1. In 11ddit.ion to the 
cxt>C?Cl.t'd additive CNS .. cJoprel!sanl. offocts, in the prcsc11ce 
o'. ethanol, dinzepam blood levels uro olcvutocl, compnrod to 
dmi.npom t.nlrnn alo11<1. Sl)me 1·oports suggest tho poHsibility 
of icrllt.ogonicit.y resulting from ndmini11t1·otio11 of me1n•,;. 
bnmato or certain benzodiniepinl'.c; durinl{ the first trimeR• 
l.6r; in the inl.c.rcst of caution, tho use of these antinnxiety 
agent.ll should he restricted ch1rin(! i:his crit.i<:111 poriod of 
pregnrmcy, 

The medical one! phnnnnccuticol pmfosflions bMr o grovo 
rcRpOnsihiiit;v in prescrihiug nnd di111xinsing barhiLurntcs, 
bcnz~<~i112.cpincs 011~ ph11rtn1lcolo1~l<:nll)'. relat(Jd ur;ent~. 
Physwmns, phormnc101.s and nur.sc~ oft.en foil t.o convny ado• 
quntuly t;o the J)ationf. the potential of theSt, drugs f~r en• 
snare.ment in n vicious web of omol.ionnl need, ort.en prc,­
gre:mnr, Lo o~ctlat.od conf;umption nnd, 11l tim11toly, the dc­
volo1>mcnL ol 11 dnngel'OuA clegrco of l>Hychologicul ,md pliy~­
iological dependency. Al though only A limitod number of 
drugs were di11C11Rscd in t,hc obovo sections, iL i6 importnnt. i.o 
noto thnt <m y Muhst.unco cn1111inf{ ucuto CNS d(lp1·cs~ion is 
c11i,11hlc of producing payd1olor,ic11l and/or J)hysicnl depen­
dency ch1ri11g chronic m;c. 

The k,githnfltc applir.ntion of drugs $hould noL be joop11r• 
<lizod by irrntionnl fem·M nriaing from i;ihtutions cro1itr.cl by 
t.hcil' UllCMtrnlled U8{\. H o\\l(WCI', it i~ oquolly imporl.tmt to 
rocogniio that ccrtnin drur,s, h.v vi rtue of t.lwir nbillty to olicit 
1>1·ofomHI clrnngcM in mood and l'oolin({, mny, in (.he. cmotion­
ully predispoKC!d 1>c1·aon, lend to II dcg1•eo of p~ychi(: doptm­
dency tmd comptllfiiv<i uao dctl'im1mtnl to Uio indiviclunl 11ncl 
to,mcicty. · 

11/c"lwl 

Al\.hou~h gro11~ll' publ i,:ity ~s111,lly iH accorded t,o mnrij 11n. 
nn, hull.ucmoge~is nnd 11111·cot1cs, ttlc:ohol remains the inajm· 
d~ug ol nb'.1aa 111 ~he US. Approxim11tcly Hi% <>f 1111 llS 
healtl_1 costs u~c _r~, the IJeotmnnt of c:hronic okoholism nn l 
11ssoc1atnd l,1)xw1t.w~. < 
. Al~Ol)olic il'.(.oxicn~on spnns_n r11111~0 of hlood-cthimol con. 
~anti o.L1orn1 fi om 0.0,>%, ut wluch lcvl\l S(imc impnh·meut of 
J.utlgmr.nt occora, 1.o nbove 0AO%, nssocinted \u'1 th Jlro1·~ d 
d ' f ' t I I ' I . I ' •)UIJ . epress1on (> v, 11 p 1ys1<> og1c11 functio111;. Conccmtr,uions 
Ill excess of 0.60% wmall.v ore fnLnl. 

Alt hough many 6t.ales rognrd 1111 individunl 11M being " lc­
gnlly drunk" Ill levels above O.lo<'tb, cont.rollecl st.udic!! ha;e 
\lemo,nstr11 tcid TOJ?cntcdl~ thnt. funcLionAl defici t~ such 11,: 

11npnu·1~<~ odupt.ot1011 t<> hgl~t, rc_duccd psychomotor porfm­
m1m_c:o w1t,h_ prolo111:tld r.o~ction _tunes nnd generalized detet·i­
ornuon of smu!lntNI drivmg ~k•ll~ arc ovidcmt nt l.,lood-ulco­
hol concentrni.H>ns well below 0.08%. Thus, individuals with 
l~lood-a,lr.oh~l l(Jvels ])(\low t.hosc rcquirod for l<i~11l elassificll­
lrnn ns mloxrcated moy, ncver\,heless, be dongm•ous drivel's 

Compolling ~t.(1~istics con:ipilt!d over m1u1y .\1Clll'8 implicnl,~ 
nl~ohol M ti prmc1p11l contributor to motot· vr.hiclo t)ccidcn($ 
with collt'lequent injuries and _fatf1lit.ie~. Public outrai:e by 
groupl! su~h us Mothers Against Dm11~ Driv,mi (MADV) 
h1u1 been d1r!',<:wd recently (.(,word tho loy,1sl11t.ivc lllld iudiciul 
t1ystom11 for \.hoir minirnul pen111izotio11 of drunk iMvcrl\ 
pu1ticulnrly the repont offonclcr. A 8 ll result, mo~t. st.ntc~ 
now hav(l passed strict.er l1Hv11 with 1111,1·e severe pennltic,;. 
All 50 stat.ca now require n person to he 21 vr old in 01-del' lo 
drink alcohol. · 
. Two-day jnil \(,1'mM f<>r firnt (1ffc11s(!8 on<l q11iclcor sospcn-

111011_ of the operator•~ Hceus<i now nre routi110 aspect.g c,f 
pumshmc,nt. Howt!YCr, none of 1,hesc sta tutes c1111 rest.ore 
tho live~ of innocent children ond adults who hnvc been 
killed by intoxknt.od drivcr6. 'l'he prevention of alcohol 
ubuse tlmiugh eduolltionnl 1md other methods rcmnins lho 
nppron_ch most: li~cly to reduce deaths. Mnn,v nirline pilols 
1111d ra1lrOll<l engmoers curnmtly nrc inv<,lvod in such pl'O· 
grl\lns. 

Severe alcoholic lntoxicnt1on mny re.sui t in form~ of mnne• 
ijiu choractcriied as "st11t.e-depcndont, looruing" or 0 1, a 
''blackout," In the frmner, nn individunl can rccull whn\. 
trompircd under t. hc influ1mco of nlcohol only if o,rn in sub­
jcct.ed to an intoxicok>d state. Genllrolly, informnUon 1W· 
q11 irecl while under the effoct.11 <>f nk.~1hol i$ remomhr.rod 
f)oorly or not. i·etainod in Orn nondrng condition. 

''Blnckout" ref1m; to II sevoro short•t(ll'lll memory deficit; 
subjects connot ro(~ll what occurred whil(l inioxicot.cd even 
ii' they ngoln become inobri11tccl . AssaulUvc c,r clei;t.1·uctive 
behavior (og, suicide, ot.tcmpt.<id suicide or homicido) nsRoci• 
1\l.cd wi th drinking frequently take~ J)lnce durin1~ 1111 amnesic 
~tate. 

Rs~imnt.uM oft.ho number of alc:oholita in 1111y lj<.>ciety nre 
vo1·y 1mp1•0<:isc; tho number of individuols in the US 1110110, 

whose livc11 tu·c involved inexLl'icobly wit.h Alcohol, is num· 
hered \:Oll~rvntivoly iu the ijeverai millions. The cost in 
(,erms of lofit product,lvity, occident,$, <:l'imes, s<, lf-degr11da­
l,ion and the di1;ruptio11 of fomily, hui;inr.ss 1111(1 1,odnl bonds 
is b(wond computntion. Chronic nbuse IMds to dcbililaLing 
t)llthologicnl oltorotiuns which seriously impair the alco· 
holic's henlth and diminish lifo ex1>ecllll1cy; t.hoso <•ffects 
may bo slunmorizcd l\li follows: 

I. Mw·1t1/il,y 
Thcpr,•hubili\y or 1>romnturc deAt h i, 1IJlproximnf!•ly 1hrc,, 1.irnc:• 

t.lwt (11 tho n~ncrnl pop11l111fo11 , i11111ldil.ion (on 1:re11t<,r fl'<><1mm~y of 
r111a! ntc,idnnts 11ntl ~,,id,loH; 1,01.holo;iicnl (hnnr,,•~ 111·11 r.0111.>·ibut.ory. 

?.. C:tmliim11.,eular 
Whilt> sovornl cllnicnl ~•ucli0$ ihow n no1h1t"<'<I incidt!I\I'~ Qf hc11rl 

1lisuMc ()><,.1~ihly ch111 to olovntion in prOlo<:livo st>rum hi~h-clensily 
I ipo\>rotoiru-1) mnonu ptitson~ who cnn~umc IH) nvl\n,,ie of ~ oi or lt~:-i>t 
(lf II coho! J>i\r d11y, hc .. 1vy d1fol1111'" (m,>rc: th(,n 2 ox II dny) 111·0 111 
w·out or ,·itsh of dcvolopiot1 vilrinUli c,1rt llowll\ct1lftr <li.kt\l'(l.,,rf.> which 
in<:lmh,: 
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u. permoncnltliluti,m of pcriphom l li)nod >'CJl~<•IR around nc.>"e nncl 
Cy<)~ 

I>. hypcruinaion 
c. nrLl\11rosclnrolic hcnl'L diRN1sc 
d. t-Onl(c~th•o henrt fuiluro 
o. pcriphcrol vo1•c11l11r di•;<:nRo 
f, l'Cr{d)rl/ Vll$('11l11r di~M~O (ei:, ~f.ro~u) 

:l. N,•urQ/ot(i~crl 
O1,scrvud di11ic:1i 1·hungci; mny occur 11,;: 
11. ceruhull11r M11xi:i (mot<cr inc:ooniinul,1011) 
h. dcc1·cn8ucl obility h• perform co~nil ivll h1sll$ (er:, vorhnl (encl 

nonv,irbnl te•L.s) 
c. ))oly111111r•)f>!IIJ1y 
cl. n.v• l11gt11u~ 
~- l<ornn~off p~yr.hrnis 
f. Wr.rniko ClW.-O))hnlopnlJ1y (11111y include icmw or oll of nhovu, iu, 

3n l<1 :l«) 
Cernhrnl ntrophy, clocum~nlL'<l by ,:omputc,ri,.cd oxiol lninoc• 

r,11)hy, r.m1 hu cxwn~lvo nncl '"'" hoon linked to funcLl<•MI nenrolos:i ­
l'UI <lc11cifa. Of ()1\rlfoulnr i nwn,H(. i• 11 rtipo,·t which Hll[!!(Oijl~ t.hl, lo~s 
ofcx111ni1.ivo ~kill• m,1y ho rtlntc,l morn 1,11·,111;;11mptfo11 ofsul>~ln111-inl 
11111011,11., nr nlcohol pur driukini: cpn;oclo ~hull 1.0 t h« fn..'<J1.K;I\I use of 
Hmil~d <11111111.it.ics. l'url.iill l'P.C0VN)· mny IJ('fllr with lolnl nl).,1i-
11m1co, 

◄. Jfopat.ic 
Dc'l!unvrnlivo nlternlionll in livur mor11ho)ogy nnd runct.ion nppour 

duriu~ chronic nlcoholiHl'n m,d duvdop proGrc,siv~ly in the foll11wing 
m-clcr (i11cl11d¢$ ~~qur.lnc): 

u. nl!!ohc)lic fnu,y liver (h1,p11l ic puiu ~ncl tC1nd<•l'llCSs) 
b. nlcohollc h~p/11-il i~ (1101u,o,1, ,•<\mil lnir, on<>roxin, "'<'-ii:hl loss. 

11hclomi1111I 1)1\in) 
<:. cirrhosl• (joundicc, e11ccphu lu1>o~hy) 
As wit.h nlcohul-i11d11cc<l n~u roloi;kol ehnn,:cil, c:u,;,;nt.ion of <ll'i11k• 

inr. 11&11nlly pr<:vcnls. runhcr clolcriornlivn. 
!\. Ua~trainr~st.imrl 

Ulcc,· f(1rm11tio11 nnd cxlcusiv,11111sl.rnir,tc&l.i11~1 hlc1?di11g fr(•qu,•m• 
I)• ore seen In nddition to: 

u. csophn,cHi~ 
b. r,llSlril i& 
c. irH.c~l.innl mnlnhhorr,tion (of, f<>r ~xumplc , mi., folic :H:icl, thin ­

minc, vi(~min Bit ) 
d. dirtmic: dit1nhc11 
c. Ef.ol\Wrrho11 

6. />rmcreutie 
Chronic 11n11nrcnUtiK ort<m iR ,1l»orvcd nft~r ,11>1>roximulub• 'I yr of 

ho~vy nlcohc>I u~e (uH11oily np11unr~ bMoro cirrho~i8). l'm1crent ir 
foilure muy produC<! i11auli11-cl<•1>011dc111.dinheit.,; mclii lu~. 

?. 1/nmai.o/vlf/tal 
/\11omi11 mny hr. onusud by cloficic,nd◊~ of fc,Ji, , nrid 1111<1/or iron; 

ot hor di~nnlm'I! nm: 
a. tJ1ro111lmcytopcniu 
h. ~r11nul(J(·y t.np1111in 

8. /~,id(lr.l'ill<' 
1\ , di1\l1ijll!K mdlil.11~ 
h. f)~e11clo-Cuuhi111:'• uyndromr. 
c. hypo1:c1mulism 

(I) fornu lo: nmn111, rrhc11 
(2) mnlc: low pln,11111 l<I•t.1,ntc,ronu iltW,ls , i1111,ol l\l1C<\, inl'mtil­

ity, toutk11lnr n!rnphy 
tl. /11/ecticm 

n, bnc.tai·cmin 
h. huNc1·iol pori1<,nl1i~ 
c. pneu mon u1 
cl. 1.11bcrc11lo•i• 

1.0. Cnr"·"r 
n. o•opluwJnl 
h. hcpnl.fc 
t . IAr)'il[!MI 
d. phnryllfJCOl 
(1. moul,h 
r. hronst (1>•l~6ibly) 

Although 11lcoholic beverages constitute un I\J)prccinblc 
8ourcc of calurioB, Umy pl'0Vidc no vit.nmin1:1, mi11e1·111~ or 
prol.oins. Nutritionnl deficiencies (IIJ!;Ociotcd with long­
term heavy drinking may com1titotc mojo,· fooLors in I.he 
dovelopmcnl, ()f polynourit.if, ond cirrhosiH of tho liver. How­
ever, cvidcnco auggeH(,s thnt liver cln1t1ll({C 1·eKult.~ from the 
direct hop11Lol.oxic effect l)f alcohol ond/or it,i; mctnholil.t'S 
nnd th11t. cirrhosis mny occur indeponcJently or nut.rit.ion11.I 
stllt\1H. 

Alcohol pmsAC$ rc11dily frolll the mntemnl to the fet.111 cir• 
culaticm, ~hus friiquont. consumption of ulcohul during preg­
n1mcy creates 1111 \11m11t.ural int.rnutcri tHl e11vironnrn11t fui· the 
dovoloJ)ing fciuij. ll\font.~ horn to nlc:oholic mothcl'~ ll><tu\lly 
nr<' unclcrdovelopcd ond exhibit. u s!ow f:'row(.h rote and mon --
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(,al reLnrdatiun. Current cviclcmco suggest~ that Uicsc cf. 
fac ts mny be pormimenl-. Cardiovusculnr oherrat.ioni;, in­
r.luding sy!:ltolic mur111t11·s (due t.o possibl<! ventricul/11' Mef>t.t.1I 
clcfcct11) 1111d congL'f.lLivc boo.rt. foilure (1·esult.ing from possible 
11triul 11ept11l cl<lfct!lll), and cn:rniofacial abnormnlit.ie!I (such o~ 
short 1>0l1>olm1) fissures ond mnldllol'y hypopln r. iu) hove 
been documented ns pnttcrns of mnlfol'lnation in infant~ 
born to chronic nlcoholic women. '!'his dyinnorphic pntt.ern 
hnH heen clnRsificd u~ l.lio l~eLnl AlcoholSyndrc,nrn WAS) and 
i:1 1110::11, lilrnly t.o occur when mot.ernol conAumption ii; equiv­
ulont t<► 90 mL (o>· more) of absolute alcohol per dl\y. 

Thn chronic ingr.11tion of 1:1lr.ohol result& in phnrmncody­
numic and fl rug-disposition toleriuwn. However, the degree 
of tolernnce is not. as greot ns thnt, which occurs with mur· 
phine. Physk'fl l dopc11clo11cc devclopg to olcohol, which is 
11imiliU' t.o thnt ob~crvc<l with bnrbit:urotos nnd 1111rcotir.~. 
The Re veri ty of the 11lcohol-ubatincnc~ 8yndrnme Ct\l\ bo cor­
reloted wit.h the degree of inioxicnt.ion nncl its durnl.ion. A 
rclntlvely Rhort period of h(lnvy drinkini: may be followed by 
hcodacho, nnu8eu, vomiting, guMrlll mnluise nnd slir,ht. 
tremulousncss during the "dryin1t·Ollt" period. . 

Abrnr>t oessntion of nltmhol cousumption nft(!r 1 weelt or 
mc11•0 of intoxicotion may be M;5ociated further with nnxiot.y, 
insomnin, cnnf'ueion, tremori< on<l halludnations. Long po­
riod!! of inlcnso inC.oxi~tion may, upon withdrawn!, rcisul t.in 
delirium t.remens, n 3ynclrome ch11rnctorized by increaKed 
autonomic activity (eg, fovt\r, i;wontini: nnd tochycordln), 
11glt9tion, <l iaor iont.aiion, Revere t.remors 01· cxmvulsive sei­
zure~ and frightening h11lluci11ntions, usunlly of e visuol 
fo1•m. 

Hcrcclilm·y predisposi tion, ,1ndocrine almormnliUcs, J>l!Y· 
chologic:nl defects, 1:1111weptib le personnlity st.n1cture nnd so­
docult:urnl ond economic im1>acts nre amonu lhe many foe . 
t~>rs Urnt have been considered os inwrncting in the (:n1u;n­
tion of nleohol 1,cldictiol\. Bccnuso of lho mnny conflicting 
hypoU,est:is on thtl etiology of nlcoholi~m, there is no i;tnn­
dord approach to therapy. 'rhorn is u general ngroomont , 
howeY1:r, that n prere(1Uiaitc for succ:essful Lhernpy iij totoJ 
nh11\,inencc from 11lcohol nntl, for oil prncLicul purpO!ICH, th ig 
rcr>re$cmlc~ the only vinblo ,;olut.ion for I.ho individuul t1kO• 
holic. 

Bfforts Lo correct. the d rinking hnhit t1lmoS1L inval'iobly foil 
if tho pt\tient ntt<impts morely to reduce hi~ cons11111p1.ion or 
alcohol. lnclced, t.hc foiltn·e of t.he nlcoholic to nr.ccpl UH) 

ronlfantion that he is incapnble of drinking in modcrnt.ion i& 
regarded us !l pr lmory obstacle 1:0 the ull.imntc l'esolut.ion of 
lJHl prohlom. 

Some nkoholica Rtop thinking of t,heir own volil.ion, 01.hm'll 
11re able to discontinue t.lrn hnbit. wit,h thii nid of prc,fcssicm11I 
or peer•1t ro11t) t:mu1~elh11; nncl Ktill ot.hcrs continue t.o relapse 
dcspil.e 1·opooJ,cd and intensive rehnbilit.al-ivo effort~. '!'her• 
npeul,ic mc11~ures employed, wiU1 vill'ying de;urccs of success, 
in the long-term mnnag,mwnt of \,he aknholic pu\.iont in­
dodo port.icipntion in sup)lortiv<i Rocial organizations for 
combniing nlcoholism (cg, Alt:oholics Anonymou&), psychi• 
nl.ric thoropy and the u~o of nournlopiic or antinnxiety 
agents, 11llho11gh \.110 i11tt<11· mny l'C!\ult in l!UbsULut ion of one 
form of drug dependen t11 for nnot.her. 'rho unploMunt in• 
wruct ion hct,woon nlcohol and dis\tll'irnm mny be used both 
Of) n deconditicming devico nnd as u d(,t.or1•ent. 

Vula tile Hydrocarb<ms 

Volntilo hyd1·oct1rbcm,; (og, J,:lue, cnrhon totrnchloride, gas­
olinA, nuil polish remover, light.er fluid, 1>uinl., locqn1J r, v111·­
nish Lhinncr----ovcn those solvent..~ found in typewri t11r cor• 
rccLion f'luid nnd odhesivo tape removol'I ) nm ubuacd mu!lt 
froquont.ly by youn11 individuals bel.w<>.en 10 and 15 yr of ngc,. 
'!'hose liq uids uHually Ol'O depo.~ited in u handkorcl1i(lf, rng or 
bug whi <:!1 i~ then plnccrl Ovt,r the noKe and niouU1 nnd the 
vupors i11l111led, I\ proc1Jllll known 11s "hoffini:," JniUol cxhil­
nrnt-.iun n11d CNS CKCitot.icm m 1.1y_OCX,\ll' with bluning of vi• 

I · 
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sio11, ringing in the eors, slurred 8pecch ,md st.nggering i:-nit. 
These effecis ge11t1rnlly Inst, from ao to -15 min oft.cl' inhala­
tion. Dopendi1111 upnn thtlqunntit,y ofvupor inhaled, drows­
iness, stupor nnd unconKciousncHs mny result. 

Occnsionnll.v, volatile hydrocarhon abmm p1·oci1>itotos 1>11y­
chotic behavior, hut s11scC!ptil>le individuali; lll'O appnront.ly 
tho1:1<1 who manifest f.l!!rsonality disturbnncei, antecedent to 
drug uso. Amno$it\ often follow111·cir.overy. In extreme ca1101; 

of intoxication, denl.h due l:o roi;pirntory pal'nlylliS 1My occur. 
Psychologic11I depondence can develop nnd, nlthouirh 

physic11l dependency does not, this latt.er Hituation probnbly 
is attributable primttrily to the limit.ed duraticm of volntilo 
hydrocnrbcm use, rather th11n to the phm·macological prop­
erties of thllse che1nic11ls. If volntilc hydrocarbons were 
nbueCld froquontly and for n ,mfficientJy long period, 1>hysic11I 
dependency might be Mtnblishod, a11 iK thci ca11c with ot:her 
pot<mt. CNS deprnssa.nts, ng, barbih11·at.e.-1 ltnd nm·cotir.s. 

Phy1;icnl ~igns 11:;sociateci with the US(! of volatile hydroc11r­
ho1111 includo chnracl.eristic odors, in-it.ation of mucous mem,. 
brancs and clev11tcd pulse rnte. Chrouic abuse may 1.1roduce 
damage to tlie ldclneys, livar, honi·t nnd brnin. In gluo sniff. 
1.i-s wit.h sicldo-cell di,;ooaC!, scvc1·0 nnomin hns been ObliNVCd, 
poi.sibly OB a result of bone-mm·row dcprcasion. Chromo­
some d11maue in glue Bniffon; h11s heen reported hut. this 
ndver1m reaction remnh111 to he cstobliilhcd definitely. 

The inhnlotfon of butyl nit1·itcs (primarily isobutyl ni .. 
I.rite) rm>duce!l phorm11cologic11I effocls $imifor to amyl ni­
trite. Butyl nitrite$ nro found in room deod<>rii(ll'$ which 
cont.ain one or more isomo1•1; (og, n-butyl, .~ee-hutyl, iaobuLyl, 
tert-butyl). r~uphoria, the most. desired immediate offoct., 
ofton is nc:compnnied by diizim1ss, fainting, cutunecl\ls flush­
ing, headach(l ancl hypot.ollsinn, ull of which nre due to !lignif• 
icant peripheral vnsoclilnt.ion. Subsi,qucnt offocts include 
dermnl inil1:1tion leading to lesions <>n the lips, nose, p<tnis 
and srn·otum. Since 11it1•itos mny be carcinogenic, chronic 
inhalation may produce cancer. Mnny homo11cxuul mcm 
huve m1cd nitrite inhalants, which moy promow Kaposi's 
Hnrcomn, commonly found on the nose tipti. and oral mucosn 
of such individ\lfll$ who ultimnt(ily rontract A1DS. 

Aeros11l Jlropdlants 

Mol'O than Z billion aerosol 111m1y cnns ure p1·ocl11ced ench 
y!!ur for such diver$e upµliclll'.ions as household c!Mnei-s, 
ful'llit.ure woxe;c, insr.ct:icidm,, haii· ll))l'fiYS, a11titm1sivo~, 
puint.:1, untisticking cont.ings fi>r cook wure, deodori~en, diii­
infoctunts t\nd cocktnil-glM~ chitlel's. Muny of t.hesa aero­
sols nlso arc widely abus!ld by youthrul drui: oxpel'lmenters, 
primarily teonagers. 

'I'he effoct.9 which res\llt from "huffing" uerrnwls geMrully 
nm similur Lo t.hose dcs(:ribed for volntil<i hydrncurbonf!. 
Ropnrts in the medical litcruture huve dr-scribed :several 
ensns of' collupse 11nd doaUl of young per~ons wit.hin u very 
short t.ime after delihcmte inhalnt.ion of tho con(.(lnts ()f 
vat·iou:i nemsol containers. 'l'his phenomenon hns beon des­
i~nated "sudden $niffing denth" (SSD). The appellntion 
impliM n grenter dnttroe of specificity, howovc:i1·, than mny h<1 
warranted. 'l'hc mechaniams involv(!d in ssn hOV(! vel LC> be 
olucidatC!d. Aut.opsy findings h t\VO bl:\ell nagative i,; that no 
trnutomicnl r.nm10 (if dMlh h11s been <ll,t11l>lished, Suffo<i11• 
!:ion, frozen voc:nl cord1; ond t'tlspirnt.ory fnil11re mny nr.r.om­
pany SSD but do not npponr to be tlw primnry factors, since 
dcolh occurs S<> rapidly. 

Considoroblc attention hnl'I been direcl.cid I.I> t.h(! fluon>nt .. 
k(lnli propollnnt gases (mo~t oft;,n Fi·eona) ns pollsil>le cinis­
ative 11ge11ts of SSD. 'rho dnta provided by ~ome cxpori­
mentnl nnimul studios suggost U111t the fluol'onlk1mes nro 
c:npnble of producing direct myoc11rdiol deprosRion, brady­
cardit1, atrioventricula1· block nnd vont.rfoular dysrhythmins. 
Other studio~ conducted with thc-.so chcmiict\la, however, 

lrnve not l'tweolod flir,11ificm1t. direct cnrdiotoxicitv. l•'hior­
oalknne prop~ll1~11Ls 1md _volatilo hydrocnrbon AOl~<mts ll lso 
m11y huv~ on _mdirnct. action <•n lhr. henrt, it,, Mnsiti~ntion of 
myocnrd1t1l tlssun I~> the llrl'hytlm1ogonic effect of the c•ntti­
cholumino~. Thu~, in imlivi~luul~ (!xpoimd to inordi;iat.c 
concenLraL10!1s of these mutermlf;, cndol{<mous CJ)inephrhie 
relensod durmg Revere Mtre$11 01· physi~ol activity mighl he 
expe<:tl!d to }>roduce a •_nnrkedly deleterious <lffect. on cai·dinc 
func~w!•· Hype1·capma, (ltl. woulcl 1'<lsult from rebrcathiug 
(.he air _m n smnll, dosed c1w1r(~llme~1t: fog, bni: sniffing), tnny 
1>otent.i11Le further the card1otox1c1ty of c11toc:holnminc; 
fluoronlkane or volntilo hydrociu·bon cmnbinations. ·• 

Asthmnt.ic paUeub hove beon found dcud fit1rrounded hv 
one or more bronchodilator aerosol contnineri,, tho cmi1.ent:~ 
of which hnvo been expended. I11vestig11Lionii into the nn­
tme of such fntalities indicate thnt. n 11civm·c n~thn11:1tic ottnd 
it:~clf mny be U1c major cnuse of death. Howtwer, it. al~i• hus 
been suggested that fluoroolk1me propellnnti; comhined with 
epinephrino 01· isoprot:e1·011ol may 1>roduce lethnl cnrdi11c IU'· 
rhythmins if the recommended close of inhnltlllt is t\XcClcidod. 

faolaLe.d roJ>ort,9 httve linked the nppM1·ance of sarcoicf. 
like lesions in th11 lungfj nnd premalignnnt pulmonnry l<:sions 
to the i11croa11ed use of nm·c,sol prnparnt.ions. Howcvc1·, the 
validity of the pr68umod association rmnainR to be C<.>n .. 
firmod. 

D<mlh!i 1·el/ltcd to 11CrnHol propHl11111t nbu~c have dr.dinod 
durini: the post few yours, This t;rond lll)J)lll'ently is due lo 
el imination of l~rcona from spray c1111~ in mdtw to prevent. 
onvh·omuentul damngo (eg, de11t.ruction of ozone lo.wr in 
upper atmosphere). 

Ni/.rous O.tide 

Inhaling nit1·011,:; oxide for 11onmcdic11I purposes, ie, to in• 
duce 11 "high," rom(lin~ a cunent. nnl.ion11I problem which is 
not confined to tecnngers. Student<i nt hot.Ji l,he collcgc­
undcrgrnd\lat.e and hcalU1-prnfes1:1ionul level, ns WC!II as li­
<:ensccl practitioners, are known to he among the 1lbusers. 
Supplies of ni li·ous oxide hnvo bC\en obh\i11ed through th~ 
theft of large cyli11dei·s (eg, .ts 1t$Od ill hi1spituls) or tlw 
J>Urchase of whiJ)ped-crMm cortridgr.R which contain nr>· 
proxlmot.cly 3 L of nitrous oxide. 

Acute, uncontrolled exposure cl\n bo lcthnl by 1>1·omot.i111~ 
tmconsciousness in the u11or who thcn.collnpses int.on body 
position which could be suffocoling. At lcust one don th hns 
OC:l:urrcd in this mnnnor. Other tiltnli\.ios nre known imd the 
Dn1g Enforcement Administ.ration mit.imntcis th11t ni1.1·ou~ 
oxidc-relnwd dcnths 01·e miderl'eported. 

Ohrnnic t.oxidty developfi not nnly in 11busr.1·s hut: llli.O in 
health profosi,i@t\ls who employ nit.routs oxide for legit.imnl.<i 
purposcii. An ext.cnsive survey of denli81.~ 11nd denl.nl us:;i~· 
t.nnl,s found thnt whcm exposure was "h<ltiVy," ic, mot·e thmi 
aooo hr over n 10-yr period (6 hr per wook), t;he ll\llllbor-uf 
report.eel Adverse cffc<:ts was four 1.imcs greater than thmm 
cxperiencinrr "light" expo~m·e, ie, )e.qs th1m 3000 hr per 10 yr. 
The initial s igns and symptoms of nerv(>. clnnrnge <>l:l,m as 
nmnhncss nnd poreslhesius (umumal feolingH in limbs de· 
sr.ribed its burninl( nnd/or tini:ling). Loter, mt1sclc wunkness 
and gniL disturbances may dijvelop, In ubusel's, 1.hif; poly­
nom·npothy eould becomo 1>ern111nent.. Other effects of pro• 
loni:ed uso which arc firmly linked le3S include he111l11chcs, 
nephrotoxicity, hep11lotoxicity, nt101)ll\sLit di~1m1;e, spont.fl• 
ncow1 ah<>rtiona (higher l,han normal rnt(1) 1111d leratogenici• 
ty. 

Mari)u.cina (Mari/1110,w) 

Mnriju11no is obtained from one of man's olde!!L cultivated 
pluntR, Ow111ab1'.s sat.itin. Tlw biologic11ll.v octive principle~ 
of cannabis are con<:entrat.ed in tho rC!sinot1.q exudate of the 
flowor cl1111t.ors. Trndif;ionnlly, Lho fomnlc f)lanlll hnve boun 
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h11rvcstod for their high J"osin yit,ld. Chcllnic11l nnulyses hnvc 
indicot.cd, however, IJ1at the c111rn11binoid content of the rcR• 
Jn doc~ not cl iffol' signif'ic1111tly between the ml\lo and fom11le 
plant.;;. 'I'ho potency of preporntions derived from cunll8bis 
varies <n101·mously doponding <)ll t.heir composition 11nd 
metJl<ld ol' fcmnulillion. J-lniihi.,h, I.he unndulterutod rnsin 
from tho !Jowcring t.o1>s of Cllltivat<,<l femnlc plunt,1;, i9 n most 
potent form. 

By legol <lefi11 iti1)Jl (US Fod<:rul Stntut,es), thi:, term mal'i• 
Juana cmbrocea all p11rt:.<1, extracta, deriva~ives or prep11rn­
t.ion11 of cauno.bis, induding t.hc pure resin. Howover, os 
usually cmcountorod in tbe WeAl.orn hemisphel'O, mnrijuunn 
com1>riaes II mixture of the leaves, flowcrinf{ lOJ)R and other 
~lruclurnl ports of t.110 cnnni bis plant, 1:oncrnlly dl'ied, 
chopped ond incorporntod in a form for im1t)king. 

Althoul,(h A0-tetrahydrocunnahinol ('I'HC) uppearfj t~; ho 
the major uctive constiLuent of marijuuna, biological act ivity 
muy lie at.Ll'ibutabla largely to the 11 -hydroxy metabolite. 
Murijuana cigarctleH ordinurily ol.Jtr1 i11nblo in Lhe US contain 
ubout l to 2% THC. On:ied ou on nvcmge cigarel,le weight of 
approximately 500 mg, t.he amount: of o,,ailublCl THC rangos 
from 5 to 10 mg. Stronger prodocL,;, ie, tho1te with 3 Lo 5% 
THC, 111·0 currently 11v11ilablo in the Ami:ricon "miuket.'' 

Depending on itB potoncy, fl mnrijua1111 dg11rntte will pro­
duce rnodernto to intense paychoph111·mn1:olo1:icol offoctil 
which reach 11 µ<mk within' 1.6 min nnd perMist for J 1-o ,j hr. 
As compnred to smoking, mnrijuuna c:.-onsumocl ornlly is 
obout 1f.i os potent and the onMet of activity is dclttyed l>ut 
mnrlrndly prolonged. 

One <>f the most ccmsii:1tcnt.ly demonstrablo ijffe<:t:s of mnri­
juona in humnns is elcvutiou of the pulse rt\1(!; tho rnle may 
rise by GO% or more above tlrn precxpOfmro level and iu­
crci.ses m11y he sust.ninltd fol' i1cvernl houi·s. Within limit.ll, 
the intensity of this response AP1>011rs to be rulut.od to tho 
nmouut.of drug consumed. Blockodo by propranolol imJ>li• 
c:nttls ,8-ndrenergic receptor activntion in the m<ichanism of 
THC-inducod t11chycnrdi11. How\lver, that ihc inci·ooKe in 
heart rill-0 occurs without n llimultaneouB incrciusc in left 
vcnt1·icul11r pcrforrnnncP. sugge~L, tho opurnt.ion of on auiivn­
gal mechanism by 'rHC, Smoking mnriju11nn while toldng 
other drugs lrnown to pro<luca tachycardia, eg, nort.ript.ylino, 
can result in a very :mb~t1H1ti1\l c,,Jevnt ion of heor t. r11to, 

Blood pr1,>aijure chnngai; are vMinble; !!light elevntions nnd 
red uctioni; of systolic l\l\d cl io$tolic prc.ssm·c h1we be.en not­
ed. Continuous e lecu·ocardiogrophic monitoring of gubjccts 
who smokod dgMot:los colibratcd lo cont..uin 20 mg of 'l'HC 
rovoalcd no ECG nltorotionH ihot. could b<i c1ltl'ibut.ecl cll•fi­
nitely t.o mnrijuanu intoxica tion. In contrug\, t.o the in­
crensed heart rute observed in hmnons, 'f'HC produces bru­
dycnrdio in ~evernl nnimol spocics, eg, Lhe r.a t., Cflt or dog. 

Rccldoning of t;hc conj1111ct.iv11 (conjunctivul (:<1ni,:cstion) i"' 
11nothor con6iaLont response to morijuoM. 'l'hut reddening 
nlso occur~ ofter oral lid 111inistrotion of 'l'HC indicat,es that 
Lhj~ is nol. on artifact produced hy irritot.ion from smoke. 
Dcsl)ite n belief long 11ssocioted wit:h mllrijunnn, significan t, 
changes in pupillary cliomeler tlro ML obsc1·vod. Although 
morijunn11 does notelc,vuw tho l'OApi1·11tot·y r11t.e, on1l 11dmin­
i1:trot ion mny produco oirwoy dilation, probnbly by direct 
reluxotion of hronchiul musculfliure, for u poriod of sevo1·al 
hours. 

AppAti te is stimulated in human nnd subhumon gpccicH, 
but wiihoui concummt ultcration of ihc blood glucose level. 
Weight gain, which often occurs during prolonged use of 
marijuana, 1>robnbly i11 related more t.o increased C1J.k,ric in­
Luke tlrnn t.o oxcos~ive fluid retention, Disturbances of equi­
librium nnd muscular courdinotion as well as hypcrl'oflcxi11 
during murij11on11 intoxicntion have boon reported. Other 
physiolc,gical chnngca n<>i<id with marijuana inclode drynes!J 
of the mooth und Lhront, irri tnt.ion of tho oroph11r.vngool 
mucoso, nnnHea and occa1sion11l vomitinii, t.inni(,us and J}lll'O.'\• 

tlwsias. 
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The morijuanu-inducod stoto is chnroctol'isticully H hyper­
suggestible stntc; p11ychologi(:11l and percoptual effoctll ore 
influenced morkcdly by iho mental attitude, mo<id ox1>oct.n­
lion& of the user ond the setting nnd circumHt.nncc11 uLtend­
ing its use, •rypically, there is a sense of relaxntion, inner 
cm1tont111ent, ouphoritt or even elution; thoughts flow in di11, 
connected fn11hion in tl dl'onm-lil<o r;t !1Lc; Lime und space 
orientation ore impaired; body imngo l& distor~ed; porce1>· 
Lion of colors und sounds is uttered, uRuully intensified; 
l11 ughtcr comM easily 1111d may be 1111co11Lrollnl>le but some­
times mood ii:J ~ubducd or <lc1>rcssed. 

The llUbjcctivc re11ponseR to morijunnn correlnto generally 
with the 011set ond durotion of techyc11r<lio and em1juMtivt1I 
v:1sculnr congestion. EEG changes have h(',cn 1'<lcorded in 
'J'HC-tre11tcd i\nimnl$, nnd it. has been auggeswd Lhnt the 
nctivntion of septnl 11rcins 11agoci11ted with pleusurc 11nd emo­
Uon may play II role in cc1·tuin of tho ohscrvlld psychologicnl 
olter11tions. 

Short-term memory frequontly is impuired uncl infol'mll­
tion learned while undor t.ho influence; of m11rijn11n11 i~ re­
collccl uffectivoly only when the individual again i11 snbjoctod 
to the drug effect , io, stnt&-depllndent ll!nrning. Intense 
dcpcmmnufomtion, los.'! of insighi, disorgnnized Lhinking flnd 
speech nnd gro11sly di11tol'tcd percoption occm with hi1:h 
doses but. t:ruo holluc:i1111tion0 rnroly ure lixpcriencod, excopt. 
ut t,oxic levol11. 'l'his conti·asts with thCl hallucinov.01\ic dl'ug.H 
(eg, l,.SD, DM'l' ) which induce organized vislml illuaions one! 
hallucinations l\t $~1btoxio do11as. · 

Po1-formm1co in p11ychometric t.csts is nffcct.cd v11riably, 
depending on t.110 nnturo of the taak, its complexity and I.ho 
dose of marijuana. Gcnorully, mnrijuuna produ(,,~ 11 d<,se­
rcln t.ed psychomotor p<1rformnnco docremcn(.. ln tests of 
drivill[{ skills, 11pt!odometcr errors wer,1 incronaed but brak­
ing, 11il{11t1ling m· ijl,(/Cring ro.~ponsea C$$P.ntfolly were unim­
pnired, There iH, however, a significAnt. dolny in light. adap­
tation which mny soriou~ly impair dr iving ot. night. Mori­
jutllll\ prolong,; t.he time needo<l to rcguin normnl vi~ion nfLcr 
exposure to bright liKht (IS, for exmnplo, from UHJ hoo.dlight.s 
of nn oncmnin11 automobile, This effect. is dose-1·olutl.ld and 
muy persist for 2 hr nftcr mariju11M use. 

That delic:ionr.ics in t:lrnso respon11cR mny co11Lributc Lo 
automobila 11ccidcnts is su1mes t,-0d by tho finding of mensur­
able blood level~ of 'l'HC in some mo(.orists involved in 
t.r nffit: viollltions. ln a recent Htudy, Bubjocts with plnamn 
'l'HC lcvel1, above 25 to 30 ng/mL foiled coordination t:c;,t.s 
rout:inely giwn to drivem Lo u8Sess the severity <'>f 11lcohol 
inl.oxi1:ution. Howovor, the t(lmpornl correlation hchvoen 
plnsma 'l'HC levels and degree of incoor<linot.ion wus not. tu; 

occurnt.e 119 with nlcohol. 
Advorso reaction~ io marijuana occur rel11tivcly infre­

Qtwnt.ly. They have been clussil'iad by Weil1 M follows: 

I. Normal s>oJJulnl,.ion , 
Simpl~ depr~Yr. renction...-•·OCC\!r in llMphyu, usor3; 1orminalc 

$1)(1nl11ncouKi,v. 
l111ni<, reucl.ion•-··•<>ccu r m11i,1ly in indivldur,l~ whc, h1wc lnhihi~ions 

r c1:nrcli11i: us~ of p:1y1iho11ctivc drun•; p1\ticn1. moy ho nnxiou~. doprcMrid, 
foorful, withdrmv11 or o~i1at1,il bu1,, g~1wrull>·, iN p1111lck~cl <h•c to physio­
lotrfMI on<Vor 1>Kyrholoy,icol uffocls which llll' misiot.orpN\ICd M lifo• 
lhtOllltHlill)l. 

Toxic psychokcs- -sorio\l~, llm1por11ry di~Lurh1111co~ or norml\l 
hrui11 l\((.iviLy; pAl.io1\t>' nr,, dis<wicnlod nlld l'r<:quo1it,\y exp~1·io11cr. hn!h1• 
cinution~. 

2. Pcr8on8 who proviollsly hnv1, Loken holl11cinor:cuio dntll•· 
ProtipilMinn of" nashbMk~"-nuir ijuum1 mny inducu rucurrcnccis 

of 11 " Lri1>" whic:h ,le\l(lJopctl orixiillllly rrom JJrCvious cnns"m11li(•n of n 
h11lluci11oi;cnic drui;. 

Prt1cipi1111fo11 of clelnyotl p~yd,otic n•Mtl,i,,s u, h11lh1cinoK1111it• 
dr1tRK·••hull11ci11ouou8 (l(:c,11sin1111lly produc:n psychotic 1·cnct.io11• svvorl\l 
month• 11ftvr u,~o-mnrij111111n mny hn,•c l111c11 I he \.l'igr,t,rini; tnclor but 
U1i• r.unnol b<: 1-stnbllshed dofinlloly. 

:t l'or~onb wil.h o hi~t.c>ry of paych()se~. 
Mony in,llvi<hllilS wh,\ h.wo 1mplf,,~11nl.11xp(,ri1mr.c~ with 1110rijt1!1· 

1m nre 11111bulH11I. ~clii·~o11hrt>nic~--•it1 ,om~ of lhoiR' COS08 m~rlju111111 ll'AY 
prci:ipilnU, ~nw Jlij)'tlwtic rw1otlu11&. 

"I 
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Denth in humuns rc~ulting dimct.ly from mnriju11M \.oxic• 
ity nppcnrfl to hen 1·nrc phenomenon. Acut:o-toxicity dct.cr­
minatio1111 in animals rovenl that extremely large amount~ 
nro necessary to CI\Uac de11th nnd t.hnt the nwdian, lethul 
dose-to-median effective dose mtio (ie, LDfiO/RD!iO) for 
marijunnA is muny timci; 1p·eater thnn that obtaincti with 
either tho barbit,ur11l;o11 m· akohol. Children who 1.1ccident.ly 
ale marijunM-contuining cookies became intoxicated 11nd 
presenwd wlth v111·ylng degreei; of effects routiMly obllcrve<I 
in adultK, er,, tnchycnrdia, biluternl conNndival hypere1mia 
(congei,{:ion), ataxi11 nnd nystagmus; roc,overy wus uncvont­
ful nnd occlirred within 6 hr. 

The continued use of marijuana may result in psychologi­
cal dependence, ond tolcrnnce mny develop to 1>sychologicul 
(choracterist.ic "high" time <istimation), physiologicol 
(tnchycar<li11) oncl combined (psychomoior coordinnti<m) <if­
foct.q of marijuann. 'l'he eviclenco for psychological tolor­
iuice nr-crues, in port, from the ohsorvn1fon t.hat. chronic 
w,ern tend to increase the amotmt. consumed, or rewrt I<> u 
more potent vorlct.y in ot"der t-0 experience nlt.ei·(id stateM of 
con.~ciou8nei;s. Clinicul lnhorat-Ory studies prnvido dat.n to 
impport the othe1· forms of tolernnne. ' l'he mechanisms in• 
volved in tolernnce to mnrijuano may include cellulnr ndap­
tntion, lltrrticulnrly within t.he CNS, nnd an increosecl bio­
t,ran11formation c111)ucity. 

Conversely, Uw phenomonon of "reverse tolerance," or 
sensit.faation to mnl'ijuann, h1111 lrnen reported. '!'his may be 
nttributnblc to psychologic11l or mot11bolic 1'11ctors, m· n com­
binntion of both, Experience undoubtedly plays n rnlo in 
t.he user's 11wore1H18i1 nnd enjoyment of 11 mrffijuana-inducod 
"high," and, wit:11 rcpeatod c:onditioning, le~s of o stimulus is 
neceB11ary to trigger the antici1>11ted :it1bjectivo cffor.t1:1. In 
11ddition, long-torm smokers nppear 1.0 be mol'O offkient, 
inhnling and retoining morCJ 11moke per puff th11n the novice. 
'f.HC nnd, pos11ibly, nctivo met,ubolitc11 of this molecule nr(l 
eliminated slowly from t:hc body. Some chronic u11er11 con• 
tinue to excret.e THC in the urine for 20 to 30 cloys ofter 
t.crminoting 1111 mnl'ijuana smoking 11ndfor ingestion. The 
frequent llHll of mnrijuana, thcrnforc, may rcmtlt in signifi• 
cont. in v,'.vo accurnulntion with II con.wquent reduction in 
the omount: of drug needed to eiwecd 11 p11yt.hoact.ive thresh­
old in tho brnin. Such 11ccu1m1lnl.ion hn~ been NPOrt.ud t.o 
occur in vohmtee1· subjects who clnim hoving had no prior 
exposure to m11rijmrnn. App1·oximlll:c!ly 50% of n 11tnnd1u-d­
iied dose of'l'HC wos present in the plMma of naive subject.s 
66 ht· after ndminist1:ation. '!'be fnctors possibly contribut.­
ing to this prolon11ed relention includo nn enterohepntic 
recirculation of 'l'HC nnd/or 11.etive mctabolil.es, binding t.o 
plni;ma ])l'otein(j und sequestrati()n in ndipose tissue with 
deluyod met.aboliBm. In ch,·onic mnrijuana smok¢1•1; the bio­
logical h11lf-lifo <>f'l'HC wns 1·ed11cc,d npprecinbly (fo, t,12"' 28 
hr), but this period still i:; ~ufficiont:ly 10111: (.o nJMult in 11<:cu­
mul11tion if mol'ijunnn iii used duily m· more frequently, 

Physical cle1Je11donoe may occur, since nfte1· 1 week of 
'l'HC administ.rnUon, 11 wit.hdrowul syndrome ht1s been ob• 
served which coueistod of 11no1·exia, n11w1en, insomnia, swent• 
ing, hy1>erthermin lllld t.remor. The mild1wss of i.hcsc rn­
l!t>0ll8Cll t>robahly is due to the 11Jow elimin11tio11 of THC from 
the hody, which allows physi<>logicnl 11110 tlsyc:hological 11ys­
toms to adjust to a di•ug-frce st11te gr11dt1111ly. 

Under experiment.al conditioniJ employing ma!<, snimul~, 
and in human smokers, muriju11n11 docrea!led Lcst.ostt!rone 
blood lcwcl11, tc!lt.iculur 8ize nnd weight, spernrntogenesis 1111d 
scx,111! 1>ot.em:y. 'l'he inhihition of the 1·cle116e of luteinizing 
hormone (LH) from the pituitary ghmd, nnd the tcst.iculur 
respom,c~ lo LI-I atimulntion have boen citud as possihk! 
mc!r.hanisms. However, THC nlso hn11 wenk cstrogenic 1tci­
tivity, I\B dcmonstrllted by nnimal 11tudies rmd clinicul cxnmi• 
nntion (including biopsy) of young m1,les who developed 
gynecomniiUa during heavy 111a1·ijt1an11 u~c. THC inhibit,; 

ovulation in rats, l'tlbbit~ tllld monkoys. The disrupt.ion of 
menstrual cycles has occurred in women who fimoko itrnri­
juann on tl regular bmiis. 

Studio8 condut:ted with lnborntory 1111im11Jg have 6how11 
t.hat: prolonged ndmi11ist1'ntio11 of 'l'HC mn:v inhibit 1;1·owth 
impnit- lact~tion, promote thyroid hype1·plO!lia nncl Cllcvnt~ 
pJainnn corticosteroid levels. 'l'he.qc physiolo1rical altc,·­
atiorn1 npponr to reflect pi·itnaril:,, ttctions of THC on tho 
t>itultnry glnnd. Hiuh dos<1i: of 'l'HC in animals hove been 
mported to induce hytlcrnctivity and convulsive seiz111·os 
indicntiva of ncurot.oxicity. Lncking r.ompnroble dnt.a in 
humans the signific1uwe of t:heae studios must be intctpretcd 
cautiously. 

Prolonged 1111\rijmmu use mny lead to $erious pulmon,u·y 
t.oxicity. In uit1·0 tests em1>loying lung explnn(.a demo1;. 
11trn1.ed thnt mt1riju11llll smoke cnn induce premnlir,nnnt and 
n1111ig11ant. cellular chnuges. Chrnnic exposm·e of nnim1.1Js to 
murijunna smoke led to r;evere bronchiolit is 11nd !!qumnous 
metnplosi11 of the trachMI mucos11, and fowl 1•e1;pirnto1·y 
complicntions occ:urrn<l in 110lll(l cases, Bl'Ondiinl hiOJ)Hic" i;, 
hum11n8 who w(lro long-term marijttunu smokerR nlso 1'0• 

vooled squamous metnplasin. Subst-0111.iul re1;pirntor,v im­
pnh-mont, indicntecl by a significnnt in(irease in l'~!sis~1nct! t(> 
11il'flow (su«ge8tive of obstructive hmg dil'lt\as<i), and hil{h 
c11rboxyhemogl(1bin levels also have heon obse!'ved in IJ1ese 
individuals. Both almormnlities 11rc compamblc to 1.hoM 
aMocioted wit.Ii chronic t.obncco 1:nn<1king. In thiH t'(!gurd, 
smoking one marijmmu cig11rctte increl.\8ei1 the r.onc(mt.rtt•· 
tion of carbon monoxide and ~ur in the lungs compn1·nbl(! t<> 
five or more 1.obncco cig11ret.tHs. Pulmonor:,, toxicity should 
be coni;iclered a prnbnble C.Ollil<':l)Ul\llcc of c:hronic morijuuna 
smoking. 

The :mpprnssion of t1ellul11r-me<liut.ed immune respon!live­
ness ha11 been dr.mon&trntetl in young, chronic: marijuann 
~mokora, but this offer.I. is trunsit:ory. The lymphocytk re• 
sponse ob8erved in m11l'iju11na smokar.c; was similur to thnt of 
patients in whom impnit-ment of 'l' (U1ymus-derived) c:ell 
immunity ifi. kMwn to occm. Some clinicnl studies have 
shown no significant. 1m1lpression of lympho,iyte functfon, 
Cui·ront. clinicnl dntn indicuf.o no increl\se in 1nnligMndci; 
and infect.ions um<>ng chronic mol'ijuano smokers. 

PersoMlit.y, 111.titudinnl nnd behavioral chAnge6 frequonl­
ly nre 11ssocint.ed wi t.h chronic marijuana i::moking. 'l'lwn• 
chorncteristicnllv i$ I\ reduction in mot.ivution, U1<~ doi:;ire to 
he productive, creative or conu·ibuLivo, 11nd t:hc indiviclu11l 
may experience ucutc feeling8 of insocurit;y, Although lll<i• 

mont~ of lhia syndl'()mo aro typicnl of normal t1dole~l!(.!llt 
turmoil, compulsive involvement wiU1 mnrijuuna may accel­
ernto or project int:o, intensi(y and dcl11y emergence from 
t.his 11mbiv1llent phllfiC of life. Mnrijuarrn m11y fo11t.e1• Rimil,u 
disrupti(ms in older porson11 but ovidence ahm eidsl:s t:hnt 
individunls c11n continue to function effoct.ivelv in nrt.islfo 
ond other crontive urcn~ while indulging in fi·equent.'but 
modm·ote rn10 of the drug. 

Tho LnGuordio Report (Mi:iyol''s Committee on Murijua­
uu, New York City, 194-1 ) slnted !:hot "m11rijun11n will not 
produce a 1>sycho.!lis de nor,o in 11 well-inte1{rnt.cd st.nble por­
i'\On." Judging fmm the medicnl litarnt;urn p11blisht!d ,mhse­
quont to this 1·oport, vl'imnry m11riju111111 p~yclHlid~ i~ relative­
ly r11re in the US. The precipitation of serious psy11holotrk11I 
prnblcma nppe11rs to occur prim111·ily in pci·~ons with prccx-. 
i11t.in~ pcrt1on11lity or emoUonal disturb11ncas. Tho uso o! 
marijunnn by l!chir.ophrc,ni(: 1>atie11t.s, i11 d11dill1~ iho~o beinr: 
trMt.od with nntipsychotic: ngent.a, mny result in rnpid nnd 
sc!riouR delcriorntion of theil' tnC!ntul st11te neces11it.ol.ing re­
hospit11lizntion in some ca~cs, 

Some studies h11vo demons!,rnted n positive correlotion 
bct:ween rnnrlj111mn dosnge ond birth defects. Howewr, ot.h•· 
er inves tigatilmR h11vP. foilod t.o p1·ovi<lo evidence that. mnri­
juonn 110.~~eases tcrntogcnic activity. THC 1ldmini11t.ercd l,O 

FRESENIUS EXHIBIT 1013 
Page 271 of 408 



---------------------------···--·-··-··"· 
prCJgnunL rAtil 011d dO(W ia Lrtrnafcncd rnJ)idly to fotttl (:iA8\l C! 
um! rosult.s in n higher Lhan oxpected incidence of obnorn1ol 
11regnnncir.s and sti llborn offspring. Mnlformnt.ions ob· 
RC!rvcd include clofL pnlllte, U(!CCAA01·y rih11, fused ril>8 and 
asynchronous and rotnrded vertebral ossificnt.ion. Women 
who smoke mnl'ijuam\ while preg111.1nL ex})Ol'icm:e a longor 
period of lobor and thoir newborn wei1th less Lhon normal 
nncl hnvo altered CNS uct.ivlty, THC ir; lipid-soluhle and 
p11si;C11 int,i, the milk of the lnctnting fomnle. 'l'huR, marijuo­
llo sp,~cit'ically 11hc1ulcl be avoided by women who utc brenst.­
fecding t.heir newborn, 

Although p rimary t1U.ent io11 hl\s been dirocLed t.o the ad­
verse physioloKical one! socii.11 effects of m!lrijumia, there aro 
11CJvoral indicntions thnt the t.ct.rahydrncannnbinnls may 
l)O$SC~A clinic111ly u;;cful propcrt.ies. Whou administered to 
potient.!I wiU1 ndvancod cnnco1·, om! doses of THC (cn1>!:lllle1.1 
oonroini11g '1 to 10 mg in s<tsamc oil) elici ted mild nnalgcsir., 
antidepress11nt, trnnquiliting nncl nntiemct.ic effects. How­
ever, o rnpid development. of tolcronce, somet.ime-11 by the 
third dose, haR limiuid 'l'HC uso in thcs;c pntients. Further, 
ot Lh c110 closes, and mol'e frequently nt. 11 higher {20 m1,:) doi;e, 
di11turhing Hido offocts, cg, di:ci,ines~, nt.nxi11, blurrod vision 
nnd 011.ccssive 8od11tion, were obsorvod. Al thou~h it. ofton 
Ht.imu.la t.m1 appetite, mnrijuann is not. ~•seful in tret\tment of 
unorexia nervosu. In face, it probably should be conl.roindi­
cnt.ed since pcr110111:1 wit.h Lhis disordo1· possess s<,mo underly­
ing pRychologicnl abnormality which <'.m i be oxaccrbal.cd by 
t)ml THC nclministrnlion, io, ijOlllr. patients rocoiving this 
therapy hiwe dovelopcd significan t dys1>hol'io munifo~ted ns 
puraooin and loss of self-cont.rol, Ot.hcr invcstitef\\.ioni; have 
demonstrnt.cd 11ir,nificant. and prolonged rnduct ion of int.r11• 
oculm· pressure by marijlHlllli in glnucomu pal;ient.R, The 
proposed 1mti-i11flnmmnt-0ry !lnd nuticonvulsnnt activities of 
THC await flll' t.hor <:linicAI i,volun~ion. 

Although much remains w ho developed, there is bogin -­
ning t.o cmergo o re11s0Mbly clear picture of I.be ncule ph11r­
mn<!ologicol nnd toxicologicul eff'ec t1; of mol'i_junnn. While ii. 
will t.llke lonr,er l,o identify <!hronic toxic effect~, {.he current. 
deficiency of SllCh olJservnt.ions should not, tJ1erefore, be 
n1isin t.crpw,t<,d. 

Cigarettes 

Although warning11 hove been 1mblii;hcd for 90 yr- "vcry 
many chronic, 1111d ofUm f111.nl, ailments am prvdur.ccl by the 
u~e of tobucco" (Franh Merriwell's lfooh of Ath/el iv De11r.l­
op11ir.11t, Street & Smith, l!JOI )-many Amerie111ll! Hl'e jui;t. 
rocogni1,ing thc heulth ri!:11< l'rom smokinl{ cignreL\.c~ and nm 
nl11111doning their u~c in significant numbei·ii. 

Cignrctte smoking accmm\J\ for apprmdmutely 11:, of nll 
ca.nc<l r clonths ill this ouunlry nnd is tho lending f.lill l:(l11 cnll!!O 
of such mm·t.ullty. Lung <:oncer nnd ci,:nreU.e flmokin~ have 
boon linked convincingly hy numerou& r.linicHI 111,udies. 
1'here i8 l\ aimilnr, tho\lgh letIB frnque11~, Msoci11tion wit.h 
pipe und cignt· s111<)l1in1r, 

Current evidence shows clonrly t.hnt lung c·nnr.or deat.hs 
nmong women has incrcnsed suhstnnt.inlly over t:he 1>m1t 40 
yr. Thi!! grMto,• mortnli ty is miHocii\Lcd with 11 JH'OJl(>r(.ion11l 
lncrcnse i11 tho number of womcui who have b()('(1mt~ ci1Jarctte 
~rnoker11. J<'urther evichmce of thi11 correlation is found in 
dnLo from t.wo &t.uL()f;. In Wnshington, ovcl' o l()- y1· period, 
I.he hmg cm,cer dcn!.h mto in women increased by moro t.1,£111 
1.00% buL t.hc hl'cnst cancer dnoLh rnt.e clid Ml, change signifi­
cun!.ly, In Utoh, where o ~tl'Ong irnti~moldng oWtudc 1>1·0• 
vnils, the lun~ CI\I\OOr donth rate nmong women is less than 
50% of Umt fol' bren1;1. cnncer. 

All Mmokc.rfi should be cncourogod t.() stop since, aft.r.1· 
~evernl ,veors of' nomimoking, tho ri~k of devel<,ping broa1cho­
l{onic r.nrc inoma oppronchcs \J111t of 11011f11ll<)ko1•1,. Smoker!4 
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also hove o higher incidenc;o or both pcriodonlill cliscnse nnd 
cnncer of (,he oral (:ilvity thun nonsmokers, Blnddor cnrcino­
m11, mrmifost. l.io!.h hefore nnd oft.er tho 01>1>C1.1rnncc of lun1r 
cancer, ii; nnoLher 1°i8k, f!G i~ cervical t:anecr. Switching \.o 
'low t.ur, low nicotine' produc\.s may no\. bi! nn imprnven1m1\., 
since clinical studies show 1.hni smoko1'!l t.oke mm•e freqtarnt 
nm! deeper puffR c>f the!!e cignreU:ci; 1-han of rnuular ones in 
or<ler to maintain thoir usual plosmu lClvela of nicotinc. 

B1'0nchit,i& and respirntory t rad disordor11, in gcnornl, ure 
more prevulr.ni, not only in smokers, but nmong their fomily 
momberis u11 well sinco on cxpoRmc to cigul'e!.Le smoke oft.on 
is inescopable in the rclAl.ivcly closed ntmosphcrc ()f o houMc 
or apartment, 

C11rdiovnsculor dism·de.1•,q ocCUI' more frequent ly, 1.111<1 the 
riak c)f' death frn111 cornnary hcarL discMIC is significnntly 
i:reat.er in amol<<!r~ than in nomnnokerA. In pntients with 
hyportenNion, hypcrd1olester(1lomiA or <linlrnte» (.hr, l'isk nl' 
corounry henl't cl iReosc if! increlU!Cd further by dgarcu.u 
11moking. Pcl'iphernl vnsculor diReasc and ccrcbrnvnsculnr 
insufficiency also are encolmterod ino,·e often in smuker8. A 
common linlt lo Llwse cnrdiovuscular disensr~q ap1,c111·1; l-0 he 
tho dnmogc to blood v<i1;sol (og, coronary 11rtcry) wnlfs which 
occul'R more frr.<111cnf,ly among ~moker~ t\lld whi<:h 1;c1·veR \.o 
promote fol'mation of athcro:iclerolk plaques. 

Myocnrclinl infarcLion is n reltit,ivcly 1·arc com1>lir.ntion in 
pnBncnopnusul f<mwlt<ij; howevcr, cigo,·ct.te 81llOkiug prc,­
gressivcly incrcttse!l tho incid<me<i of myocurdiiil in fare Won t.o 
1111 much n:i 20-folcl nmong women 11moki111: :16 or more cigo­
rnt.tox por doy. Since female hormones mtw he II fuc:t.or in 
Uic lower rates of curdiovflSCtiln1· cliRcase in women os <:0111-
pared lo mon, it is pertinent to note that mcnopnusc ortun 
occurs nl. 1111 earlier l\t~c in women smolrnril. 

Recent dntu also show an increll11l• in stroke nmnn1! young 
one! middle-oge<l women who smoko cignrnl.l.cs. 

Smoker$ have clev11tcd curbnxyhomnglobin (COHb) lcwtdo 
due Lo inhalation of excess cmbon monoxide f'rnm !lw 00111-

bustion of tohoGw. Signifir.nn t c:arb<>xyhemoglohincmin re­
duc.<iij oxygen trnnl!porl, hy the circuloto1·y nystcm. l.~nvi ron­
mentnl conditions rtJ611 IL in the fm·mation \\f COHIJ cquiv,1-
lcmt to t\pproximatoly 0.5% or totnl hemoglobin in Lhe 11011-

smoluir. Smoking ono pack of ci~nrcl1.cs per d1iy may pro• 
duce COHb in the t !ill({O of G% or more, 11 levr. l which may 
result in inu1rf'erenco with ijUbLle CNS p,·o,:csRos, "% \.he 
judgmont u:;ed in outomobilc d1'ivin1r, 

HMvy ~mokers muy show GOHb level,; of u1> 1.0 20111, of 
\.otul hcmogk,bi11, which ploccs n ~uh~t11 11 Linl st.min 011 the 
c:urdiov1t1:1<:ular sysu~m. Such alt.t11·1.1t.iona In oxn(m \.rnm;­
port, have led to consideruLiM1 of pos~ible rcst.rictions cm 
w;ing :1moker11' blood for (.r1111grusionl!. An uclditional cons(l­
<JUC11<;t1 of high Ci'll'bon m<moxicle levol~ is secondary 1,olyllY· 
thomin, ie, \.il!llUO hypoxia dt1e to prolon1:ed OX!)Oij\Jl'O t<1 

carbon m11noxiclc reiiul\.$ in in<:rensed red-cell mos~. 
G-11a1.roint.eRtinul diij(;urbi,nc:oi; ailt;llciiil.ed wi!,h smolcing in­

clude cpign~tric discomfort., 1:asLriLii; and, 1><)ssihly, gust.ric 
i\nd duodennl ulcel'lltion. An inc:1·ease in gast,ric acid re1Iur-
1~it11 lion in(.o the o~ophnt,;uis oppm(lnt.ly nccount.!, for d i::11-
1•etLo•ind uC<ld he11rtbum which ft-c:qucmtly is painful in 
henvy smokers. 

Pyloric incompotcnco ond !l11h11cq1umt reflux of duo<le.nnl 
juicos mny be a contl'ibuLol'y factor in the ao~t.i·it.is und lf!\S· 
tric ulcorntion since hile injures the 1eas1.rlc mucoso, purtic11-
ln1·lv in the nbscirne of food in the stomMh, ln uddit ion, 
nicotine !lltly Ctlll!lC tlf(lt)S of i~chemla in tho gnsLminl.es(.iM1l 
trn<:t. 1111d m11y reduce pnncrc1\tic buffering sr.crct.io1tt1, l-11t1R 
r,ep t.io 111<:er11t.io11 11111y oc:c:111· in tho presence of even normnl 
rnt,c~ of r,aHtric ncid fi<!<:reLion. 

ConLinued cigarct.te smoking during on\.iulc:er thorapy di­
minishes 1.ho probflbll il.y of' ijlJCCOS~l\l l tre:-ttmcnl .. 

J n 1·egard to ili(hwnzn, several iituclies show t.haL $llH>kc1·A 
con t.r,,ct. t.his di&eMo (Ito higher rote und cxpcri e11r.c u great,-
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er dogree or incnpnciiaJion (ic, more lc,st work days thon 
nonsmokers). 

Considcmbl<• clllto show tht1t imiokiug dul'ing pregnum;y i~ 
nH!lOdlil-cd with higher thm) normnl rn t.<•S oi· miscn1·1·i11go, 
s1,ontnncou~ uhortiNl, prenutul mortlllity und prcmotnra 
birth. T he nuwuom of women who smoke during f)r(!gnnncy 
lll'e more likely to be underweight., be short in st11t.111·e uml 
hove, 11 smallo1· heud. 'l'heKc effecl.s arc du~e-rclntccl, io, the 
ind dencc intl'MSel! in 1>roporlinn t.o the number of cigore!.l.(ll; 
umokcd per dny. Weight, lwitd1t !lnd he11d circumfel'<Jll t:C 
decrements poraisl 4 to 7 yr nrtcr birth. 

Smokelcs9 'f obncco- -Switching to 11mokolcas tuhncco 
c!oo~ ,wt reduce toxiciLy. Tho ufm of two c1m1; of snuff pel' 
week is cquivolcut 1.0 smokinf' two pndrn of cignr<ltte!I per 
dny, ')'he obfjo1'ption ofnic<Jt.lno i~ rapid, ponk pl11sm11 levols 
occurring wilhi11 5 minutes of 11pplit 11tion to Uie ond mucosa 
nnd twice 1111 much nicotine i11 nbsorbed t.hnn from clgorntt.cs. 
Leukoplakic losions iind cancers occur in the usAl''a mouth, 
caul!in!{ prr.m11t.u1•e dMth in some l.(\0lll!gers nnc! 1\duh.11 
(Buhe lluth wm1 u hcnvy U$Gr of i;mok(lless (.obacco and died 
of rm (1l'O))h£1l'Yll1(elll tumor Ill, ({P,(l 52), 

Central Nervous System Stimulants 

A mph<•ta milws 

')'he clinica l indicntions for umphet.amincs include 

'l'h1• mntlll~rt11r.11L of ,:crtnin hd wviornl disu1rh:1111~ in d1lldrcn, rg, 
ulloni i<,n di,011IM (h~•)>Orklnot ic ijyn(tronw) ~N~ocirHNI wil,h minimnl 
bruin dyal\ uwtinn, 

' l'hu sym l)l.')1l111li1: 1·011l rol of 1uu·1:f1l<,ps~•. 
' l' he (.l'f,/ll lllclll o!' uxog~nou~ ob1,uity, nM ~hnl'l.•t(:rm (iu, u few w,,,ik~J 

mljunrts inn rn1(inicn ofwcil(hl r(:clu1:tion h,1$t,d (Ill ~1,luri1: i .,strictiun . 

Hem.pheu:unino, chlori>hent1mninc, clorl.Ol'minc, diet.liyl­
propion, phe11<limetrn:,;ine or phcntormino, all.ernnt ivcs t.o 
umphotnminos in wcight-rcid u<:1.ion progroms, also are !!Uh• 

j (ic t tu misuso 1rnd abuse. These compound~ !lr<J rel11tcd 
chemically and phormacoloi,:icnlly tt) the nmphotnmines, Liut 
posscf!S a somewhni hi1Iher nnorexirmt:-t.o-oontrnl sUmulant 
ru~io nnd periphornl sympnt.homimcl.in nct.ivity. 

Mis11se encompns!lcs l,hc epi,uxlic 1ny,e~tion of am1>het .. 
,miines Lo SllJ>J)rcss fntigue 111HI prolonrf walrnfuhrnss und 
nlcrtness, thu$ c:mablinii the individual t.o contim1e mcmtol or 
phyi;ic.al acti11i ty bl!yond hfa or her usua l limit of e11durt1llC:C. 
'l'cnchers f-requontly M O witne~11 to t.he fu l.il i(.y of hypernm­
phetnminizotion- in the form of (.he Lenso, distraught. stu­
dent whose effoctivu f11nct:ioning is procludccl by disorionlo.­
tion nnd nHmt.al i;hort-circuitin~ or in t.he form of the ex­
hausted and depressed student whose chomicul prop~ have 
collnpsed. 

D11spito the hnznrcl1; involvod, lon1{-d i~t11nco trnclc driv~l•s 
,;imilurly \ ISC t1mphot.11minc11 to d ispel lllonolony tmd h o n 1-

dom. Although tho prnct.icc is overtly pemicic>u8, Lhe 11<1· 
ministrntion of amphctnmines prior Lo en1:11ging in 11t.hlcl ic 
act ivity (cg, swinm1ing, running, wcigM throwing) mny im­
prove perfort,1 111100 Lo a degroo t.lrn(. t:ould be dcciMive In 
compet.ilfon. 

'l'here ren111ins 1t 1,ignificunt "grny n1·uii" of misuse .. -.. t hc 
proscl'ibing of nmphetamin(Hi ond 11 mphotc11nino-like drugs 
fol' unjustil'ioble rcnsi,nss or, nt bost, in cas,1M whom the; Uiera· 
peut.ic rntionnle i11 qucsUonable. 'l'o the busy tnodk.al prn<:­
Litioncr, CNS stimuh\nt. nnd tfop1·e1Jstuii drn!,'11 moy provide 
un expedient, ifles" 1.htm itlonl, mMns of helping his pnt.ionts 
cope with the pro11surcs rmd fnisl.rut.iona of ovcrycl11y life. ln 
tho tl'Mlmoll t of ohosity these drug8 pl'ovido n que~t..ionollly 
effective and ofl.t:n :ir.lf-dcceptivc approoch t.o " complex 
biomcdicnl problHm, 

<.:lcurly, those engaged in pro8cribin" 1rnd di6pensini,: 
rl n1g1J must oxor<:ise slcillet.l judgment. in cli rniont:ing Ill! c 1u1• 
d idotos for umphetnmine Lhernpy those pot.ioll\$ 110 emotion-

oily prccliKposcd ns lo explore the sccundury values: of thefr 
nnorC!x iunts, io, t,he mcnt.nl lift, olun nnd psychic orut.ch up<m 
which U1(ly increosintr.lY mny de1io11d to coJ>e wi th cl'iRe11, real 
or imuginnry. 

Amphulomine nbuse relntcs primtnily to tho 11onsupor­
vised ingOKtion or inje<:tion of lnrgo doses of amphotmnino or 
it.<s muny clwmic:11I dorivativeR lo experience lhe drug-in­
duced psychic: cxcit.ution, euphoria or "hi~h," 1111d \.ho physi•• 
en! maels t rnm of ro11t lcss cnez•uy. Mel,h t1 mphe(:aminc 
(mcthc<lrine, "speed") i8 u fovornd coni;cner nmong habitual 
nmphctnminc users who genernlly inject the dl'll/l into 1\ vein. 
'J'hi~ provides an ulmost iust.antonoous oni;c,t. of the nupboric 
orfect (the "11ash" 0 1· "rush") which is inP.ffobki und m::,t,nl.ic. 

A mnrlwd degrue of toloro.11cli to the nmphct11.mi11<1)1 cnn be 
ncqui red oR, ev(lntuolly, sovcral gmm~ of dtug per doy mny 
be cons111'n<)d. Thci·u hnvc bocn reports of Lhti uso of more 
thnn 10 fl (If mcthomphctttmi110 inLravcnouiily over n 24 -hl' 
period. •r olcruncu does not develop uniformly (.o 11 11 t:hli 
CNS <JffMts. 'l'he compulsive uMer mt1y evidonce incrcn!!Cid 
nervou~ne11s, nnxiety oncl p~rsil.lt<ml: insomnia HS the doRc il< 
incrc11~ed. 

In n typical pntt&rn of abuse immcnw doac11 of nmphet• 
amines ore injectnd every few hours nrouml the dock. 
'fhe8c "nms," <luring whlch the ind ividual rcmnin~ awnke 
continuou1Jly, gener11lly IMt a to 6 dnya but. muy he JH'tllongcd 
l-O weelw if th<1 user iii ub lo to slct!J> cv1m ns liLtlc a~ l hr 1\ dny. 
T he 01>PeLiLc for food i11 1111ppressc<l 1111d there ii; u focling or 
unbridled onol't(y and 11 compulsion for consw11t activi ty. 
lntrnvcnou& injection of enormous doMe~ ()f nmphelumincs 
elicit.~ 11 "c:hemicnlly gon,~rntnd u ·m11nt1," which liJ)pcai·s 
linked i11Hop11rably to tho uc(tuiwd psycholol(icnl depen­
rlen<:c. T he int.(:n~e p, yr.hotoxic~yndrome ul~imnlcly forces 
nn i11t.crru1,t.ion of dru1r use and I.he individual lupscs int-0 a 
protrncle.d period of deop sleop (the "crosh"). 

Alt.hough it g(Jn<1ro lly i~ considurecl that. 1.he 11mphct­
mnines d() nM induce 11. physica l d!\pondcmec, nbr11pt. with­
drawal i11 <:hnrncwrizocl by let.hurgy 011d p rofound depres­
sion , both p~.vchic and 1>hysical, which reinfom!l1 thedl'ivu Lo 
rc$UIM their use. 

MMsivc ubuse or 11mphct.aminefi frequently lends t.o con• 
$idernblo m(111t.11l ond physical dct.eriorM.ion. l nl,l'llvenoui; 
injoction of !urge doses ie c,xtl'enrn ly d isabling, ~or.i nlly 1rnd 
psychologicnlly, and hns rcsult.ed in psychinLr ic complict1 -
tfo111; ronging from s~1btlc porsonulity changes 1,<1 pnr,rnoid 
psyc:hn~os, H1mn w tho individ u1tl und to 1wr.iety ort.cn 
orisos durini; psyc:hoUixic opisodcs. 111 cont rnat to t.he dc­
cre1:1sod 1111ychologicnl d1·ive.c; of the OJ)i1\tC uHer, the comp11l­
:iivo usor of CNS lllimulnnts hns exnggerALed dr ives. Ana• 
ly¾i11g U10 pcnonCl.li ty factors which underlie ihll prtil'ercntinl 
ohuse of CNS st.imulunt.s versus narcotiCH, it hns betin 1>ost11• 
lat,CJd LhaL thonmpbct,nmine abusct uKe~ ~h0Atim11l1111tuii on1, 
of n voriety of compon11at.ory mnn<mvors to ma inta in a poi;'. 
Lure of nctivu confron La tion with tho cmvironmcn l .. In con .. 
Lrast, the he roin abuser reduces unxiety vin rop1·r.sMioli :ind 
withdrawal. 

1'hc hypeructiviiy, I.ho c:ompul&ivity, the fceli111: of grMt 
mu8culnr ijtrength, the parunoicl dclu11ion~ and Lhe 1\\1ditory 
and viauol h tdlucinut:ion~ moy combine to mnlw Uw nmphct­
t\mine or cocnine usor cop11hlo of committing seriouK n11(.i~o­
ci11l acts. Chronic u1Jore or!ltim11lunld rui,;s nli.o fll'Oaccid1mi­
pronc, llinco they arv unawnrc of their fatigue until it ov(lr­
comea them at (Ill inopportune tfoio. 

As in ony 8ituntion in which h~•JJoclermic ciqu!pment i~ 
idrnrod withoul. propel' Aterili1-1\t.ion, thGro exist.s a ri11k of 
bloodbmnc infect.ion, notobly virnl hcpati t,is and AIDS. 
Among amphetamine abuiwn, evidence hos been noted of 
hepntic d1.1m11gc ~o c:ommon us io sul{µos t. t.ho pos:iibilit,v of ll 
dirnct t.oxic offect, on tho livm·, 

Purc:ntor11I ndminh11.1·11t ion of IMl(o dows of sympnthomi­
metic t1minc!l may ro1111lt, in morbidity c)t· morWlil.y <1110 to 
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inLnwr11ni11I hcmonhugc or cnl'cli1.1c nrrhylhmi,11, scc,mdnry 
Lo sc:w1:,rc hyport.cnHion. Nccrotii,ing angiil.is wns ()bsc,,i•ved 
in Rhesus monkeys t1ivo11 rci,011!,e<l injections of methom• 
phet11mine for n 2-woek period, nncl clinicnl descriptions of 
c:crel.irul vnac\tlitia one.I hcmonhngc followinr. Lhe injocLion of 
t,h is aymp11lhomimetic amine have been reported. lntrovc­
noos inject.ion of nmphctamine~ m11y re:iull, in a syndrome 
chorttcl.cl'i7.ed by fever, leukemoid reaction, disseminated 
inlravasculur congulnLion and rhnb<lornyoly11is. 'Phcae foe­
tors mt1y bo rn11pcmsible for tho dovolopmcni of ncuro rennl 
failure in corm in urnphetnmino oh\\i;crs. 

MDMA (3,4-met.hylcnedioxymethmnpholflmine), ohm 
lnwwn 1111 "Ecstasy," ia n "dosigni:r" drug which, according t,o 
il~ 11s!\n1, inc:rcrnses Lhcir awurcmc,ils and the nbility to cotn­
tnunicate. ln regnrd tt) toxici't.y, 11 rceenti;tudy dcmon,;t.rat.· 
eel U111t MDMA ~electively dnmHl{Od ccntrol (brni11) nerve 
fihers in monkeys urwr only 4 consecutive d11y11 of ndmini!l­
t.rnLion. S incl\ monl<cya olAo nrc scmsilivo to MPTP, a 
known ncumLoxin in drng nddicl.R, this proclinicul invc~Liga• 
t.ion sugge11t11 Lhal- hmnons mny ho ut risk following MOMA 
use. 

Cocai.nc1 

Cocuinc, (19 extmcwd by chewing !coves of the <:oca plnnt 
(Erythro:~yl-011. coca), hos d ispelled hunger, providad o Hemm 
of well -boing uud cnhunccd the phyaicol enduroncc of Ande• 
1.111 ln<liUn$ since lrnfore Uic:, Conquis(,t1dorn. gvcn toduy, in 
t.he Andnnn rcgionB of Sout.h Amcricn, chowi111~ cc>Cfl lenvoR is 
regm·ded as no more dcvinnt II pract,ic:o thnn smoking t.obnc­
co leaves by personi; in nlher pnrt.a or t.ho world. 

The s11bjc,ct.ivo offocl.q, t.oxicity nml presont.-doy pnlwrns 
of cocnine obusc are remurk11bly il imilur to thoso of 11mphet­
t1tnine. Unt il rccenl,ly, cocaine wus very ox.pensive when 
1n 11·chnsed from illicit 1,ourre11. Howevel', lnrgo1· omounis urc 
now being srnogglc<I 11uccessrully into the US, leodin!( to 
1·oductio11s of the "street" prico. This lower cos(;, in the 
presence of n more plenl.iful supply, hus resulted inn ~rcut:er 
number of cili1.em, becoming mcttine nddic:w. When iL is 
lll\nvoilnhle, nbuscm; oft.en rci;ort lo nmphet.amine. Extem­
poraneous mixtures of cocaine nnd nmphlllnmino or heroin 
ore cmmn<m in the c<mtemporru'y d1·ug :;cene. 

Hegnrcl lcfis of !-he rottl.e of ndminiRtrntion of cocnillO (oral, 
nnsal ini;ufnu(jon, int ravenous), there is good correlation 
between the appenrnncc of cm·l.l\ill physicol offecb (Lnchy­
curdia, olc1vntcd blood p ro1:s1u·e) and psychological niter• 
1itionF; ("hif{h," 1>lcnsn11t.no1:l\1 11norexi11). Ji'roo-bnse <:ocnine 
nvnilnblc a~ "crnclc," is nb.~orhcd r11pidly nrt.c!r smoldnl!'; peak 
p losmu lovels occur wiW1i11 minut.os. 

Prolon1icd use nuw bo ilfi$<icint.od with weigh t. loil9, insom• 
nit1, nnxi<ity, poranoin, 601111otiom1 of insects ci:1,wling 1111dor 
the 8l<in ("1:ocainc bugs'') t1nd hollucinatiolls (primarily vi­
suol-fln&hC/1 of light or ''snow lights"; mny alRo be LncLilc, 
olfactory &nd auditory). Ulccrntion tmd porforntion or the 
nntml 11optmn nlso mny occm·. In one roportcd cn!;C or chrnn­
ic cocaino ijniffing, the pntient prcijentcd wi th II cont.imrnuR 
nw11I dischnrge that. wns noL muc1111, Instead, it. wns llhown 
t.o be COl'cbrospinal fluid lcuking from the CNS E\rnn duo to 
oxtonsive cocaine-inclnc.od loc:nl tissue nnd nurve (olfuct.ory) 
dumngo. 

Large dOS<!B of co<:nine may result. in c11rdiuc dysrhyU1miaR, 
t remora, convLtlsiorn1 un<l dolirium. Dont.hs have been re­
port.od following overy routo of cocaine ndministrotion, in­
d11di111;: ntu,ol insufflntion. Unui;ual fatttliti e11 hnvc occ11mid 
in drug doal!\t'II who, to ov<>id duu,ctiM, Bw1\llowc<l prophy­
lnctics fillorl with cocninc; when sovcral condoms n1pturcd in 
the gustrointest.innl trncl., let.linl conccutrnliom; of cocuine 
were nhimrhed. 

Tolerance t.o cocnit\e develops vory rnpidly (tt1chyphy• 
fox is), pRrticul11rly whim used dnily. Although o "lino" of 
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coct1i11c hns nbout 26 mg, some ndclicts h11vo 111,iucl 8 to 9 
grnm$ per d11y. Trcn!;mcnt co118i!lt!! of abrupt. nnd comJ)lcl.c 
cesAOtion (as opposed ti> grndual--npproximntcly 7 doys .. -
reduction with mo!!t CNS cleprosannti;), 

A withclrnwnl !lyndromo, which includ1:~ intnh\scd n[ll>e­
tite, fotiguc (abt1$Cl' mny 11lcep for iM ijtl'l\ight Irr) n11d cle1>i·es­
sion {with incrcnscd suicidal tenrfonr.y) usually occurs in 
co8Cl\ of chronic ndminietrnt,iou. The craving fm· cocaine 
dur i1111 wit,hdrnwul is very intense during t.he firM. 7 duys nnd 
npp<:11rs to he linked to hyp1m1ei1sitive dopnmine reccpLorll 
(compons11t.ory blologicnl uduptntion l:c, cocninc-inducecl do­
puminc deple!.ion). Bromocriptinc (Pul'lodel), ii d{)pnmine 
rnr.opioi- ngonist, hus been employed suc:ces.-1folly in tronting 
t.hia uKpeci of c<Jcaine withdrnwnl. 

Phy11icnl dopondenc<i, U1creforc, doc& occur with chro11ic 
co<:uinc nhu~e. HowcVN', it.'l prcsencli iij unnccssory whcm 
r.ln11Rirying smneunc n11 nn ud<lict since oddictfon is chnroc• 
tcriv.od os "u behavioral pnttern of <:ompulsive dnig nhusc" 
a!lsocintecl wit.h "overwhelming involvement with t.hc U$c of 
11 drug, Lhe socoring of its supply nml a hi/th tendency to 
relapse nftor withdrnwal.2" In this frame of reference, tho 
chroui r. user of uo~ine or mnpheuunine is 1111 actctict, 

Psychotomlmetlcs 

Psychot.omimcl ics co11~Ut1.1te o structu1·ally diverse ll'roup 
of nnLurolly occurring und ~ynthetic molccliles. lntcresL in 
thc!!e compound~ resides moro in their miausc thun iu t.heir 
lel(it.irM1tc medico! uso. '!'hoy are of vnlue ns research tools 
in cxpcrimcnt11l ps_ychint,ry and in tho oxplor11tion of r.cntrnl 
neurochemicnl mechanism&, but. d)oir therapeutic npplicn­
tion romaine limited 1\1'1d highly (',<>nLroversitlL 

At high dofloy,e levels mnny drug!! m11y disorguni:.e mentnl 
function with re~olting cunfui;iun, delit·ium, hnlludnat.ions 
and, frequently, memory lollS or lllTlllC/Rill. Such drugs in­
cludo a tropine, scopolumit\e (nnd rclntcd cent.rally ncting 
nnticholinergics), quinine, quinidinc, digitalis glycosi<les, 
mecam,vlnminc, 11d1·enocort.icosUi1·oids, nnlo1·phin<1, cli!1ttlf'i ­
rnm, b1'omides and cert:nin heavy mel11ls. 'rho tnxic psycho­
.~es produced by t.lrns<i drugs ore due primarily to generalizccl 
motubolit disruption of hoLh neurnl nnd exLnmtiurnl ~ystmm 
rnther thnn t<1 discrete nettrophysiologicul perl,tll'bntions. 

Cer tain clrnmiculs, howov<1r, nro uniquely capnble of in• 
tluc:ing drnmnUc ch11nr,e1:1 in psychic processoR (fo, percep­
tion, thought, feeli ng, mood nnd behavior) in doses which do 
not produce gonernli:wd meL1:1bolic di8rnption t\l)d which do 
not; Cllll6<! marl1od disturbAncel! in semorimotor or 11utonom­
ic fun c:tioninK, 'l'hese compounds genarally arc clnssitied as 
psyt·lrotom.imetw.~. olthmtl(h Lhe extent to which 1.hey mimic 
sponLulle◊\\illy occurr ing paychotic statei; if! im:onsiatent. nnd 
incomr,leLe. Other ima1dnotive dcsif(llitlionij for such suh­
st.unccs 11\Clude ps,ychu11omlmel.t'.r.s, psyc:lwtogcm,:r.s, psycho• 
dysleptics, p11ycheclelics, llr1/111ei11.o~<mics, my,iLicomi.m.etic:s 
t\nd plumtasticants. 

On n stntctural bnRis, psychotol{onic c:hemiculs mt\y be 
clm1~ilied into threci mnjor groupR: 

Suhili(uloo t'i1cio/t• «ll1ylc11ui11<' s, OK, dim<'lhyl(ryplnmine, 11Silot.;•bi11 
or lyRnr~ie 11cid dioUiylomidt< 

Suh~titutc<l phMyl n/1,ylomi,w,, c~, mo•Ci1li11c or dim~Uwxymelhy, 
l1111111hol11m ino. 

A ulrud.ur,illy ll,11<11»gr11,•011s grou11, incl11dhlf( I.ho r:lycolnlo o•~or, 
diU-~11 [11 mixture nf N.!!1J1yJ.:l,1>i1wridyJ.(:iO?'u) 1111d N-e1.hyl •:l-p)•rr0Ji. 
,JyJ.mothykycto,,,·ntylphcnyl i:Jycotnta ('10%)1 und the pip(•ricline doriv­
nllvc,, r,he111:ydidi11~. 

Wit.h the Clxt:c1>tio11 of lyi;er[{ir. acid d iol.hylumid<i, th r. chemi­
cal naturo nnd phurmoc:ologil:ul prop<1r(.i(l1; Qf t.hc vttriOllil 
p:iychotomimcUcs will bo considered only brit1fly. 'l'ho in­
terested reader fa referred Lo ;;cvc:!rnl comprehensive reYiP.wi; 
on LhiH oxtomiivt! o.nd complex cnt.or,ory of psychoncUvo 
ngcnts (refor t.o I.he Jlil)lioflmph,v). 
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Dinwthyltryplamine 

H11llucinogc11i<: nctivity is d1aract1,ristic of II lar1:e serie~ of 
N-f!lkylu t.t!d Lrypiarnines. 81.ructurally, tho simJ)lest of 
these is N,N-dimeU1yltryptnminc (DM'l'). This compound 
occurs nnturnlly in t.lw seed:i of Pipwdenfo pere1trina. A 
powder pro1>ai·od from those seeds, nnd refoi·red to as cuhabn 
Miu.ff, is u;wl by Huitinn nntives lo induce mysti<:ol states of 
con~ci()11sne$S. DM'l' is not. effective when tnken ornlly. 
Perceptual nnd mood changes rmmlt when the compound is 
inhnled (snuffed), r;molrnd or introd11ce.d p01·e11te1·111ly. Its 
offcct:s; 1\re rupid in onset and limited in duri,tion (n few 
houl's), ir.re1:1pect.ivo of t:ho routo of administrotion. Syn• 
1.hetic higher homologs of DM'l', ie, dicthyltryptflmine 
(DE'l') nnd dipr<>py)(.ryJ)tiuninr. (DPT), produce qunlitntive• 
ly similar pllyc:holof~icul effects which are, however, comiider­
obly kmgt!r•lastinl(, 

P.~ilocyb,'.n and PsUodn 

P.~ilocybi11, the phosphal:e est.or of 4-hyciroxy-DM1' occam; 
to the <!xtent.of About. 0.3% in tho Moxicun mushroom, l'si/o• 
c_y/)« mex.ic.ano. Dcpho8pho1·yl11tion i11 11!'.vo , by ulkaline 
pll(>sph11tnsc, converl.o:; psiloc:ybin t:o psilocin (4•-hydl'oxy­
DMT). 'l'he loss of the phosphol'ic add rndical redur.{18 thr. 
polm·ity of the molec:ulc, cnnhlin~ more-efficient pcnotrn­
t.ion of the bl<JO<i•lmiin barrier, which mny occount for the 
relutiv11ly grimt.er hallucinogenic potency of psilodn as com­
pared to psilocybin. Alt-hough psilocin is lo!!ll pot(lnt. than 
LSD (ie, 11pproximately 1/wo ns active on u milligram bosis) 
1111d produces a less-persistent psychedelic st11tc, when 
equivnlent doses urn (ldministered blind it genei-ally is im­
possil>lr. for subjects 11cquaintt,d with the LSD phenomenon 
t:o differcnti1tUi between t.he t.wo drn~s. 

Mescali11e 

One of the fi1'$t phenyl alkylamine hnlludnogens to h<o 
idenUfied wos mo1;cnli1rn (3,4,5-t:l'imethoxypheneLhylu­
minc), it1olated originally from "mescnl buttons," the f1ower­
ing he11ds of the peyote <~llctus, Lop/wphar(1 willinmsii. 
This plant mllt.crit1l lonf.( hnR been u~ed by the Mescnlc,ro 
Aptlchcs of the SouU1we11t Amel'icau plains in their <)ut1:1ireli­
gious co,·emonius ofpeyotism. Mr.scolinc is n<>tn J)al'ticultn• 
iy pot:ont, psychotomimetic. 'l'he equivnlont. ornl d<>se of 
mellcnlino (usually 5 mg/kg in humnns) is 11pproximot:ely 
1000 times lnrger thun t.hnt of LSD. following 01·al udminfa .. 
tl'Qt,i<)n, JllC6Ct11ine produces o chnrt\ctcriRtic i;yndrome or 
sympothomimr.tic ciffects, nnxiet.y, hyp<lrroflo~i(I, 81.atic 
tremors and 1)1,ychic pertul'l,af.ions including vivid halluci• 
nntiorn;, usually of n vii;uul nnt.ure. In mnn, mescaline has o 
biological hnlf-lifo of about 6 ht·. It is cxcr(lt.ed in the ul'ine. 
principolly in the ronn of the unnltei·cd drng nnd the iMrt 
metabolite 3,4,5-trimct.hoxyr)hcnylncctic acid. 

'l'he oddition of nn 11lpho,meU1yl :mhst:itueut to mescolino 
produces 8,4,5-t:t·imet.hoxynmphetomine ('l'MA), n psychot• 
ogen 11pprnximot:oly (,wice W\ potent, m; mcacnline. It.~ Cll· 
hanced potency is due p1·1.m1111nbly ti.) a decrc11sed susccpt.i­
bilit,y to oxidnl.ive denminuticm provided by 11lkyhltion of I.he 
a lphn-cnrbon. 

The TMA 1\1rnloguc, 2,5,dinmthoxy-4-rocthylnmphetu• 
mine (DOM), is n potent ,,sychedelic agent mnploycd extell­
i;ivtily by <:ertnin drng abmiers nnd designuted hy thom ila 
S1'P (an aC1ronym derived ostcmaibly from the terms "scnm­
ity, trunquility, pence"). In doses of 5 mg or mol'e, it 1m1-
dur.os int.mum and relatively kmg-lusting omotionnl c,hanges 
and pcrc,,ptual di11tortiot1$. C11seii hnve boen roport.ed of 
individuols octivcly hull11cinatin1: fo1· severnl clays follow inii 
n $inglc 01·01 dose. 

'J'hr. 1:onBiderotion of the phnrmacology nnd structUl'e• 
llct ivity relaiionshlps of the numci1·oul! synt.heiic dinwthox­
y1nnphotnmine~, trimet.hoxy111nphot.uminos and mot.boxy• 

mr.thylen~diin,yomphetnmines ii: hnyoncl tho 8c<>p(i of this 
p1·ese1~tnt1oni t.hi11 !tr<!a hns been roviow<id extensively by 
Shulg111 et aJ,l Mui Snyder uml llichclson;1 

Ly,rnrgic Aci<I Dit!lhylomiclr! 

' the dextrorotatory isomer of Jysol'gic acid diethylnmide 
(LSD), synthcijiicd by Hofmann iu 19:m, nm1ni11s the moi;t 
1>ownt psychot.og<•nic ngenl. either of 1101.\mll 01· synt.hC!tic 
origin dis,:ov(lred to dato. Although iw litUn M 2511g of LS}) 
mny J)roduco subjective! cffe<:Ls, i11ton11e dl,plWS<Hlliliznt.ion 
usunlly Tel)llircs dosel'I in the ronge of 100 \.o 250 /lH· Struc­
turully, LSD is rclntod t,o U,e ergot all!llloicls, notttbly Cffl{ono­
vine. 'l'hia IJtrncturnl rc$emblonce mny acc,mnt for cmtuin 
pl11nmacological and toxicologicnl similm·itiai; nmong LSD 
ond the lyse1·gic llcid nlknloid$ of ergot. 

Moiubolism- Pollowing ornl 1:1dmi11ist,rntio11, LSD is nb­
l!orbcd rupidly 1111d widely, but not distribulod uniform ly 
throughout. the body. It is bouncl ::itrongly t.o ph1s111n l)ro-
1.eins; high<.!st. l:oncentrntions nm found in the livm·, kidneys 
and lungs. Considcrnbly lea~ thnn 1% of nn ornlly ndmini~­
tllred doso penetraws into th,: CNS. A11torHdio~r1whie 
aMlyseH of brain s1unplca obtuiiwd from 1111imul1.1 injP-ct1id 
with HC. Jubeled [,SD revcnled relntiVl\ly high coneenti·11•• 
tionK in the nudit.ory ttnd visual reflex 11rC11i1. WhilCJ t.ho 
cl istribution of LSD wit.hin t:ho brnin would f\J)pear t:o sug­
gest I.he f\mdlono l involv<,inent of $pocific neural nrens in 
the psychotogenic phonomenon, IJle)'() is an imf)erfoct cont\• 
lo tion between drug locnli.wt,ion and 8itm; of drni;: n<:tion. 

In humans the biologicul hnlf-life of LSD is upproximatoly 
3.5 h<>urs; this corrri1;polttls roughly wiUt Uw dur1:1tion oft.he 
l)E:!11k p~ychoscnsory effects which 1.hcn suhside r,rndunlly 
over un 8- to 12-hr period. 

Pl\nrmacological Effoets- LSD poss1i1>se~ considerable 
CNS-stimulant octivity. It produccij nn m~G J)nt.tem d111r ­
ttcteristk of centrnl nctivntion, lllertness or arousnl t1nd 
causes inaomnia in loboratory n11imt1l6 and humurn;. LSD 
Cl)Unterocw the ctmtrol depressant effect of hnr bit.urateis and 
is nntago11i1.od by such s11ppres:1ants m; chloq>1•om(l,dn(l. 

LSD produco11 a !$eq1umtial, though ;;omowh11t ovr.rh1p• 
ping, pot.tern of phyt1iologicnl and beh11viornl chongcs, tlw 
inttlnsit.y nnd durntion of which larl{ely arc d<'>9<l-depencfonl .. 
Pupill11ry dil(ltion, tnchyc11rdi111 (.remulousncss, hyJ)l.l1-ther• 
mia and olcvnted blood gh1coso and frec-futty-ncld lev(,ls, 
indicative of udrcrncrgic nctivntion, frcqucn t.ly nrf.• m1111ifo~ t. 
during the eiu~y ph11se:i of l:hc LSD response. 'l'hc,;c physio­
logic11l olt.er11tio11s mny b,i attributt!d both to prim1\ry LSD 
effods and to nonspecific strcss-nnxlety reactions. 

Cnntrollr.cl studies of itldividu11ls under the inl111oncc1 of' 
LSD uniformly revcrnl n gcne1·11liiod impoirm1mt. of objective 
inclicoH of adoptive boluwior and psychomotor 1><ll'fonn11nco, 
<l/.lJ)O<:inlly thow processes and proi-,edu1·e11 that. rCJquire criti­
cnl judgmo11t nnd coordinat:ion. lt ii, likely 1.h111. itlWllect.uttl 
and motor dr.cromcnts are due f.(1 11ttonu111.ion of ntt.ontion 
,me! motivation us well 111; to Kans01·y-cognitivc dist.urbancm;. 

Pcrc:cr>tual 11lterntions constiiA1to the mo~t dranrntic ef­
foctlio of LSD; their kaleidoscopic pnl.iern!I de(y o bi·ief de­
scription. Illusion~ nnd ps<.!uclohnlluc:illlltions, mostly of n 
viimul or tactile nat.uro, 11re oxperienc<HI commonly, whe1·eas 
truo hallucinotions are relntivoly infrcqU(\llt. Synesthosin, 
the crossover from ono sensory modalit,y to nnot.he1·, is 11n 

oilen•encouotore<l LSD phcnmne11011. Colors nrny be 
"hMrd" and music mny become "palpahlo." Moods and 
cmotfons may 1·ange from e111)h(1rio, elat.ion 1111d <!cstnsy t:o 
dys1>hol'i1.1, deprossion and dm;pnir. '!'he psychological :it.u\.(\ 
producr.d by LSD cannot be goner11lizcd with precision. As 
with other 1>rsyclwtro1>ic: drugs, tho rnspon~1, d(!J)Ond~ ~in 
mony v11ri11bl0i.i, including the dose administered, t:hc per• 
i;onc,lity and OX))<ictat.ions of 1.he individunl us well a:; uuvi­
ronment,ol influences. 

Mcc)umi1m,~ of Action .. -·-'l'ho ll(\\lr(l))hysiolr)gicnl cot'l'e-
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l11t e\s of LBD-induc<id al tel'a t.iml6 in hohovinl' 11re undcm11.ood 
incomplot:cly. However, recent dnt.u indic111.11 thnt LSD and 
other hallucinogens ncl. at llOstsy1111ptic 11orotonin receptor 
8it.es (01-1'1'2 ijllbtype). 'l'hc cffoc\. of LSD upon ropho ncu• 
rons rolmmhles tlmt. of nn exce!lll of Mrvt.onin 11\. post.11ynaplic 
teccpt.or !lit.cs. 

Expcrin1cmt.1\ I ond 'l'he r1111outfo lJHoH··- LSD hns bean 
employed ox(cMivcly to induce expcrimen\.nl psycho$CS for 
the primury purpv:;e of i;t.udying uberrnn\. mcnt.nl slntes un ­
der controlled conditions. Des1>it.e prodigious efforL<:, Urn 
LSD model hn11 not yielded pert.incnt du!\& to the bioch1Jmi­
c11I c4iology of achizophreni11. ' 

Several inVCij\.ignt.orH hnve p1·01)<,,,cd LSD ns cul ucljunct. U.1 
1Jonvcmt.ionnl psychot.hm·npy nnd ns nn aid in Lrentmc.mt. () f 
chronic okoholism. LSD also hns hcen rcpm'led to provido 
long-lMl.ing "e111>ho1·-u11nlgm1i11'' in pt1tim1b wi(;h t(mninul 
cancer. '!'he feasibility anti effectivu11C1i::s of LSD for LhM<I 
purpo~c.~ rcmoin une:Jtnblished and conu·ovorsinl. LSD hu~ 
no npprnv(id thornpcutic uoe:c1 und n11•rc;n1.ly ii; nn inw1:1tiJ.(11· 
tional drug subject. Lo rigid suite. nnd fodernl rcgulutivns. 

Oop(mdence Linbili ty- Morkod psychologic11I cfopen­
dencci vn LSD iH obi;ervcd rorely as 111:111gc tends to ho or.c11-
Hion11I or s1><>radic mthe1· th,111 frequent or ~ompuli;ive. A 
high clogreo of t.o ler11ncc to tho physiolo1,>ic11I illlCI bohnvioritl 
e ffeclsofLSD dcvelop11 nil er Llll'eo m· four dosos t~1kon with­
inn rel11t.ivd y short f)Clriod of time. 'l'hiij acquired resistnnce 
disnppe1;1rs r11pid ly if drng in Lake fa u,rminnied. 'l'hero is 
consiclcn1bl11 c1·os~•Lolenm<:o oinong LSD, musc:nline ond p~i­
lor.ybi11, hut Lhis phenomenon hae not hcc11 demo11ALratod 
btitwoon LSD and either umphctnmine or c,fVJ'HC. M, 
physicnl de1><mdoncc on LSD docs not develop, thore is no 
chnrucLel'ist.ic nhstinonco syndrome upnu 11brupL discoolinu­
ntioo. 

'f oxioity .... l)cspitc its cxtrllme p1:1ychotc)~onic poUmr.y the 
acute toxicity of LSD iR 1·cmarl<11bly low. The mcdicnl liter• 
oturo records no vcril'icd castl l)f d(lnLh in man a1.tl'ihut..uble to 
t:ho cl irnct toxic of't'ccls of t,ho clmg, nit.hough 1'11tnl acci tl<mts 
nml 11uicidcs hnve occurred during sl.tltcs of' LSD intoxicn­
Lion. Homicides committed 1.,y pe11;on;; apparent.ly under 
the influence of LSD hove hecn t'(lp()r\.cd relat.ivcly infre­
quently. Most. of the individunli< involved (:)Vldoncod pre­
morbid psyl:hopo.tholugiCl'II tcnd endt!s 11nd t.hus the role of 
LSI) in violonL nnd cu:11;uult.ivc bc!H1vi(11• is f!(Ju ivornl. 

LSD-induced foelings ol' clopor9(1nnli1.nUon and Affective, 
percept.uni and cognitive distortion~ mny, on <X'(:w;ion, result 
in d isol'ientntion, confusion 1111d ncutu pnnic 1·c11c:tfonij chl\J'· 
t\CtC1rizcd by nnxict.,v, four and ll scni;c of helplc1;1sncM!I und luM 
of con\.rvl. "Bnd trips" 11c.nc,rnlly follow t.hci ing011Won of 
high do~M of LSD by nonlulorunt r>orsons. '!'hey nlso 11 ro 
likely to occur in inoxporicncod usl\rs, thoge with &rn bivnlcnt 
t\lt.il,udos tow11rcl Uic drug experience or in dislurhing or 
threatening surroundin t{R. l'tcequilibrntion t1au11lly t.okc11 
1,luce within 24 to 118 hr. 

Recurrences of porceptunl distortions may be cxpcr iencecl 
in the postdruf/ 6t,otc by II l'elntively high pC1rccmtngc of LSD 
user11. 'l'heso "floshl>ncks," which Vtlry in l<ml~Lh from n few 
!lcconds to sovorol minutes, may occur up to 5 yr aft.er the 
drug wM l11RL Luken. Fh18hbncks moy bo 11ponLun(i0\1S but. 
often nro Lrimiere<l by poriods of cmol-ional strCSH 01· nnxiot:y 
or by oLher pMychotrnpic drugs, 5uch us m£1djunnn. The 
mochoni::1111 of i·ocurront. hallucin<,sis if\ unknow11 ln1L moy 
1·cl1eci n pcl'i:istcnL disruption of psycll(llogicul <lefon* 
mechnniruns wiU1 a periodic emergence of ror>rcssed fears or 
conflict.s. 

Chronic d i1,rttpt.ivc 61.tlteij 1\ssociuLed wi th 11nxiel.y, dcprns• 
sion, 11t11nal ic diaturhoncels mid difficulty in function i,1g, 
which ore rolntivcly roni&tf.lnt. to psy<:ho Uierupy, e<>mmonly 
follow I..SD \tYe. Pr<>l.rnctcd schi1.ophr<mi f'or111 psych11Lic 
st.nt.es with poranQi!l hohnvior reprc-hc;cnt inrrequcnt ly occur­
l'ing hut tragic: p~ycbologicnl consoq ucncM of LSD. Most., 
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but. pokiiibly not all , such cnseij involv(! 11n~t11ble individuals 
with prop!!ychot.icc>r prcrnOl'hid pn1·son1.1liLy t.l'nib. An unfo. 
voruble prol(ncmis is indiCJltC<I by mot-or retnrd11tion, wilh­
d rllwol, blunt offoi:t, 11nc1·gy uncl ttuk id:\I ic.l oniion dul'inu Lhe 
iniLinl hospilulizuLion period. T1·ootment varies, hut li t,hi­
om hns been proven effective for Lhc allcvinlion of J,SD­
incluccd p1,ychosi11. 

'I'herc arc !loveral rnpor l.i. of inr1umrnn1.01·y fibrosis occur• 
ring in ind ividual$ who hnvo cohRumc,d LSD. T his compli­
cnlion has h<ien 1·ecordod previously with o(.hcr lyser1i ic nc:id 
derivntivc~. llOL,\bly mcthyijt!ft~ido. Art.<il'iospM111 1•c~ult.ing 
in obslmction of the internul corotid l\rtory, ,rn<l tho clovol­
opmcnl. of periphcrul 1lM~1·cnc necessH./lt:ing pnrlial ampu­
tation l)f Uic oxtrnmit ie$, <:onst.nul.(: ifioluLed ct\ije re1)ort.s 
inclic11ting thut LSD 1Jhnrcs the vnr;OC!onstrictor 11tl ivil.y of 
oth~r ergot 11l kaloicls. 

In Hl6? invesi it{lltc>rs firsL repOl't{~rl chrom<)S(>ll\c dnmll(l'O 
in humnn loukocytos cultured i11 vitro with LSD. Al\.hou"h 
tha clini (:c:\ I sig11 ific1mcc of this finclin11 wos cxai:1-:eruLod 
{:rossly in th(l publit: new$ modi11, the wiclllsprei,d p\tblici\.y 
cont.ribut.ed to n signific,rnt downlurn in I.ho al>u.cie of l.,,Sl) ,it 
thnl Lim<? . ' l'hll pos$ibilit.y of 11ffoc(.i11g gonern(fons yet un, 
horn npp11routly ijtrnck u chm·d of mornl rospons ibility in 
muny wh<> wure convinced of t.heil· pr.ri.011111 nbilit.y to muin­
lain piiychi<: conLrol buL who woro unwilling to "polluto t.he 
g<lllotic :;trcom." 

CcmeLic Rludiei; conduc(ed with LSD hove l,eon reviewed 
crit icnllv by Dii,hot~ky et al .. " Although the relationships 
between LSD and c:h rumo~omul domngc, leukemogonidiy 
and Lorntogenitily romain uur-esolvcd, cortnin UmlulJvc con­
clusions appear worruntccl . 

Dntu support ing n 1>0Hitivo rr.lnt.lonshi1> b(itwecn LSD 1\1\cl 
chromosomal nborrntions hnve heen vbt.i,ined primarily wit.h 
ind ividunlR reported 1.0 hnvo tuken LSD obtained in the 
black marlwt. In muat instances, t.hc amount of LSD con· 
sumed c:11 11noL be u~rlnined or only can bu 111>1>r<1xi11111tcd. 
'J'ho reputed !.,SD snmple11 may r.onloin other d rugs or <~)1\­

tominunlii, either ndded 01· incomplol.cly ~cpnrntod during 
the pro«,'1!$ vf illicit Kynthc-.Ais, The populat ion under study 
fr(,quentl,v (JX tcmpoJ'i1-e wilh harhiu1rntoA, umplwtmninc,;, 
o)) it\(.cs, cocnine, nrnl'ij1111na 1111d other p~ychotogon11, in nddi­
t.ion to LSD. 

Clrnmically 1>urc LSD 1:1d111inisLered undor controlled con­
dit.ioiu1 hw,, in soven1] s~udios, fnil od t.o produc:<i cfo tectnhlc 
domngr. l.o chrnmuKomei, or hns produce<! tn111,;.ic111L chmmo• 
!:l<>llH\I nborrE1tions in pel'iphcrul leukocytes, but.1.hol\o defoct;.<! 
wc,re no lon11er evident Hcvcm1l monlh~ nfl.(lr LSD ndmini~­
trntion. 1'rcuisicnt r.hromo:,om11I hrcnkff in whiui blood coils 
occur spont.nnoounly, T hey con be incrcn$cid by <:crlnin 
ant.ihiot.icR nnd unlineoplu&Lic ngeub; and even hy <~>mmonly 
employed clrngs such as nspirin nnd et11'fo i11e. Viral infec­
t.i nns nro 11suocia1-<1d with 011 incronsocl r1\l.c of chromoi;omt1l 
diaruption. Hep11ti{.i;;, gu11t.roinwii\.i lllll 1111<1 uppor ro~pirn­
tory virnl infectionH ,u·o common nmo1111 chronic dnig nbllf;• 
cr/J. T hus, iL 11pponrs thu(. d 1rnmosom11I durnng(1, when 
found, iH rel111.ed t.o I\ hist.ory of drng nbusu i111:encr11I 1111cl not 
to 1,.,c:;n 9f)Ccificnlly. 

'!'ha pathologicnl 11ignificmwc, ()f chrnmosomnl nbcrrutionK 
in contimwusly rc1)lenh;hud pc!l'iphcrnl leukocytes iK equivo­
cal. ' rcstieular and bor\il-ll'IOJ'row biopsiCll in rhesus mon• 
kc.vs «ivcn ropc,«t.od urol doses of LSD hnvo not rcvenlocl 
i;ignificnnt chromosomal 11!Lcrntion!'I in gnmutogcnic nnd he­
mor,oictic tissues. 

Two CI\SCS of I\Cll~U lo\lkem in devoloping S\I bscqucnt 1-0 the 
use of LSD are 1•ocordCJd. Althoul{h n cou1111l 1·C1latio11shif) hns 
not been t1.~l11hli11hcd it muy he prmnnture t.o dismiss the 
nssocin tion u~ merely coindd<mtnl. 

Some stnclie;, im,rncat t\ hir,hcl' incidunce of spont.z111eo w1 
aoorLi()n nmOll/J prog11011L women who reportedly look LSD 
J)l' ior to or 11f'ter (lOnccpt.ion, 1111d a t{l'Olll-01· mm1bt•r of congen, 
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ital anomnlios nmong live infontll born (.o mothers expoHed to 
t.his drug. However, Revm·Al (:omplfont.ing fiwtori; 1micludc o 
detfinit,ive correlation of increased ro1woductivo risk with 
LSD ingest.ion. Among t.hosc are U1e imletermitia(,e nuturc 
of purpmted LSD Bam1>lcs obt.11i1rnd ''Ml the st.reel,," n com­
mon hiRtory of multiple 1umgc of illici t drugR, n high inci­
dence of infectious disensos (eiipeciully viral illnesses) 1111d 

morginnl maternal nutrition. Although the effect of LSD on 
humnn pregnuncy and fetal mnlfomint.ions remains uncer­
tain, discretion dicl-fltes the 11void1mce of this di-ug by women 
of childbenl'ing A.go. 

Phcncydidina 

Phencyclidinc (PCP, "nngel dust."), chemically 1md phnr, 
mocologicnlly similar to kctaminc (l<ctnlnr) uRed to induce 
"diRso<:ii1tive aneathesio," is 1mihnbly tho moi.t. dongerous 
suhstunce nbusecl in t:he US. T here ia no e<mRensus 11s to tlw 
preciim phnrmm:ologicul clo:ieific.nLion of PCP. 'l'lw com• 
pound mny, cle1>cnding on t.ho demo und other circumsl.llnc(lS 
of use, exhibit stimulnnt, rlcpre~l,nnt, 11nnlge:;ic and hnlluci­
nognnic 1>ro1>artic1s. In "street" form, PCP often is mlulter• 
ntod nn<I frequ1mt.ly misrepresent(!d 11s 'rHC, ,neacl\line, 
LSD, amphotnmino, coc:oine or muny other p1;ych<iMtiw 
01:ents. 

Although occnsionnlly ingested orally or inject.crl int.rnve­
nously, PCP most commonly i~ smoked (after placing it on 
mnl'ij u1111n or dried J)ttr.ilcy le11ves in n "joint") or "imorterl" 
(nnsul inaliffl1ttion). By smoking, the expel'i<mced m,er can 
limit. Uw do11e of PCP ($elf-titration) ton level wHh which he 
is comfortable nnd lm,s likely to overdose thun whon the d1·11g 
ill token ornlly. 

While PCP ingestion con produce euphoria, udvea·se renc­
ti<rn:1 morn commonly ore ob!lct·vad, l>Ml.iculady in naive 
uscrll. An excellemt d1111sificotion of PGP f/.ffci:t.<i ha.!1 b<.<un 
devulopod hy Rnppolt e/. (1/11 b1111lid upon thoir treotment of 
moru thou 250 casos. Tachycardiu and elcvnl.od blood pres­
sure urn corn,iatcnt findings ond ap1>enr, in vurying dogl'lws, 
within each of tho following cntegorios: 

Stc,gc /: 2 tt/ 5 m,: PCP (M1·11m conce11/.r<ltio11, 2r, 1,; 90 n,:/ml,} 
Subjor.16 nrc disoricntod, ~'<lmhnliVll 1111cl violent. 'I'ho,v 1111 .. • 

c,xpcrir.ncu 11l1lxiu, nllerntionij in perception <if vi~•ml, nudilory 
11nd tni:tilc ~en!Jatious, exco~sivo ,wMting 11ncl salh•otion and 11n,1l, 
ge1:1in (the)' llln~ injure, themHelve~ unlmowinr,ly due tel lhiH mml­
gotic, property). 

Ocnt.l1B oceurr when Rubjccts lose eontr<>l of mot.or function yet 
attempt ilctiviti<-J~ whir.h require significnnt 11hy~ir.ul sl<ill, ~g. 
11ome tt·y to swim but ~111>1\oqu<mtl.v drvwn. Other r111111itioA linp­
J)Cn 1111-0r ub1111erij en1:oti~ in viol(,nt. fights or 1'1111 aRll!CI) in t.hc 
middhi of n Rtmet nnd nro crushed by II mot,,r vchiclo. 

8/(IJJ<' li: v tr> 25 1111/ PC/' (S(!l'IIIIHOllC<'tlll'Clll'.011, 90 /1; ,7()011i:/m/,I 
'!'he 11111.icnl. prc.scnM witJi como ond doc~ not re:,pond t.o 1•crbnl 

cnm111tmic11tio11; rf!llc:tionR U> painful stimuli will occur, how(lvor. 
Muschi ~J)11H1i1s nnd »ever~ hyporthormin nlR<> moy ho present .. 

Sl<11Jt? Ill: Above 2!; mil PCP (~erum concc11/.ratfon5, nl111t1e 3M 
1111/m/,) 

Doop c:o11111 i$ ob!<CrVcd wiU1 putic,n($ showing no rOkf)C>llffC 1,, 
oxlrcmoly 1ini nf11I st.imuli. Soi1.t1t'l?K 11lso l\tel lik~ly t\lld lllllY de­
velop into ~t~tu~ opilo11tic1;. 

Although Ulll dota ure more difficult (;o in~erpret, it ap­
pears thnt. 11 number of deaths l!olely nncl direotly are relat.ed 
to exces11ive llloocl levelis of PCP. Ccrnhrnl hypoxin due t.o 
aovl:!re spasm of l1f!rcbr11l blood vessels may lrn a mcchnniam 
of lethality. 

Dclny(,d p6ychologic11I rMctious (dclh·hun, p:;y<:hosis ond/ 
or agitntion) occurring npprnximutely 1 wnok nf1.m· commmp­
tion of high do~eR of' PCP have hMn obscrvo<I. Thi!! mny be 
due to the high, lipid-solubility of the drug resulting in I\U 
nccumult,t.io1) in, and slow rnleMe from, adipo11e tissue; I.ho 
t-in i11 npproximat.ely 18 hr. On occasion, pntients hospil:a l­
i:.md for a psychiatric oxnmi11ot.io11 h11vo t.heir blood 11nalyl,Od 

for PCP lcvelfl. In Mme of theee cases, n result showing on 
11hsoncc of PCP mny be incorrect. The methods of 1u1nlvsi!I 
using high-))crform1111ce liquid chromatography O·IPI:c) 
gas chromalogmphy with flome ionic detcci.ion (GC-Fm) 0 ; 

rndioimmunoossoy (HIA) cu·e uccrn·ote only down t.o lr.vels of 
JOO t-0 200 ng/mL. HowevP.r, 11s presented nbovo, sei:um 
P CP concont.r!\tions between 25 and 90 n1c/mL lll'u suffkicnt 
1.0 induce aberrl\tlt bohavior. A recent study employin(( n 
more ~ensitivo nssny procedure, 11 glass cnpillary-r,ns chro. 
mniography lhermicmic epecific (nitrogen) detect.or (GCi. 
N) capable of mcnHuring lovols aa low ns 6 pg/mL, roporied 
thnt of 13(1 patients admitted fo1· p$ychi11tric evnlmttion, 78 
hnd PCP levols between l and 50 ng/mL. 1'his is a 11ignifi­
e11nt observation since it cun a11si11t physicinn~ in dcwrniin­
ing the correct t.rootment.. 

A 1,wo- to four-fold t.olerunce dovelopA if PCP is ndminis­
t.c!rod chronically to loborot<1ry onimals. However, expe.ri­
mcnt.s performed to dnte do not. auggest thnt PCP prodn,,es 
physknl dependence com11111'11ble to U1nt which dtlv<!lops to 
the opiat.es or other CNS deprcgsnnt.6, 

In normal volunl.ccm,, PCP inducP.~ o schizophrenic-lilrn 
st.ate. 'l'hus, OR is tlm situntion with mnrijunna, individuals 
with r>sychuses (diognoi;od or undingnoscd) 1>utUc11lndy 111·e 
vulnerolJle io PCP. Schi?.ophrc,nica oxpel'icmcc a detoriom­
tion of (.heir cundiLicm, possibly culminnting in st.u1>orn11s or 
cxcitntory cotat.011ii1 or r,arnnoio ncc-0mpanie<l by nudit.ory 
hnllucinnLioni;. 

Rhabdomyolysis (~kelct.nl mu~cle d11gcnernt.ion), myoglo• 
binurin 11ml rcnf:1.1 fnilure hiwe developed after acutt<, lm•ge 
doses of PCP, whereas chronic Uf!C is ussociatcd wit.It hot.h 
psycholorricnl and physicnl dc!pendencc, nml altei·n1;i<ms in 
memory, Rpecich and vi£ion. 'l'hosCl lnU..or chnnge!\ 11re aw1-
g<1stive of organic brnin d11n111ge. 

Treatment of Acute Drug Overdosage 

A m1\jor problem in trontin11 incoherent drug-overdosed 
pnticnt.s, ranging from com11to~e to delirious, is t:he a l.lsent.e 
of definitive <lat.a rui:11rding t.lw subst1111cc(s) responsible, fol' 
the intoxicnt.1011. U}>on ndmis1:1ion to nn cmorgency ccnt:cr it. 
is imperative 1.hal stoff mcmbcrR consult persons on !.h1:1 
scene or the pntiont.',:; friends in nn ottempt to obtt\in as 
much information llll possible nbout the dl'ug(s), 1immmt.a 
nnd modofl <if adminislJ·nt.ion, c,ircumsl.nnceR lcnrling t.o tJ1e 
overdC>soge nnd pertinent a~pecti of the patient's medical 
hi~l.ory, eg, doos the paiicnUinv(! diabetes or epilepsy? Due, 
however, to extensive tldultcrntion of ;'street." drugs, the 
informotion ohtnincd on drug identity 1111d qunnt,it,y must be 
evohmted with caution. Symptomntic t.ront.mont is udvis­
nhle unUI I\ definitive diognosia can he cstnhlisbcd. 'J'ho 
following iR o limited prcscmtotion of nptimtll uvailablCl for 
treuting ndvorse reacUona to psychoactive subsLl'lllCClf\, 

Volatile Hydroearbons -!J'ho trcnLmcnt of ncuL<1 intoxi­
cal:ion with volntile hydrocarbons iR simillll' to thnt em1>loyod 
fol' barbiturate overdosnge. If Uw vnpors nre inhaltld, oxy­
gen (01· n 95% 02 nnd 5% CO?. gas mixture) moy he ,1rlminis• 
tol'ed. When volntile hydrocnrbons !lrCl awnllowed, gni;tric 
lavugc 1·at.her than an emotic should be used. 'l'he inject.ion 
of epinephrine or other Rympathomimetic amines should bo 
1:1voided clue to the pos!libil ity of myu(:nl'diol s1mi;IU1.ntion 
nnd precipitntfon of cnrdiac nrrhythmin~. 

Opioid11 .. - -Nnloxonc rnmains t.hc cl rug-of-choice in coun­
tcl'ing nnrcotic nnnlgoLic ovordos11gr;,. 'Phis nnrcotk 1mt1lgO• 

nist, which possesses little or no ngonhitlc uet.ivity, mny Lie 
adminiHtcrod t;o the unconBciom; putient. in I.he obsonce of n 
definitive dingnosis of narcotic overdosnge. Naloxone will 
not produce ttdditiomd CNS-dopre11f\1mt. C!ffr.ets in the, even(. 
thui ncute poiijoning ii; due to barbiturates or ot,her nonnlll'· 
cot.ic dopressnnts. 
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Pf!yChotomi motics-1 n cases or ud 11erse psych<>logicnl rc­
uctiuns to hnllucinogons ("bncl trips"), potienL~ should be 
maintnined in o 11upportivc and nonthrc.nt,ening envi ron­
ment. Ve1•bt1l cont.net should be cstnblii;Ju~d for reality do• 
fining nnd rcasimrnnca ("Wilk-down") that. the epiaodc ovon­
t,unlly will tcrminntc. lf phnrmucoloKical int.erv<lntion ap­
pears ind icnted, the u1rn of di11Y.top11m (or n related 
ben?:odin1.epi11 C1 dcriv1.1tivc) avoids the h111,ords which may b~ 
<:ncountered with 1:1 phcmothiM.ino in on un!iuspected COIie of 
nnticholincrgic drug intoxic.atJon 01· in nn indi11idunl with 11 

hi~tory of convul6ivc diMordOI'~. When known ant.icholiner,. 
gic ugtml.s nro taken in excossivc qu11niit.i(?11, physostigmine, 
which nntugonizes both C<lntral and periphcrnl 11tropine-like 
<?ffo<:t.11, i11 the drug-of-choice. 

Phoncyclidinc-- Tho treatJnon(. of PCP overdosng<? dif­
fcrH from thnt m:1so<:iat.cd wit.h hnlluc.inol(eni; as intoxicnt.cd 
p11Llun1.i; should not. be enl(t\ged in m1 oxtonded "t11llc-down" 
proce~s. lsolt\l.ion, with periodic observntion, is boneficiol 
m1 in reliuvil.ig the symptoms of ucute schizophrenic ronc­
C.ic,1111. DinY-CJ)llm may control 1,cvero ngiWlt.ion. Acidifica­
tion of t.hc ul'ine wil.h !1$Corbic acid 01· cranberry juice (t1voi<l 
ommonium chlo1·idc or orange juice) uccelarotes th!'! excre­
tion or PCP and mny recluce the incidenco of deloyed rcoc, 
Lions. 

(',0Mi11c--Adver11e reoct,iom: l<> cocaine arc usually of 
short. <.lur11Uon one! may l,ermi1111t.e before trootm<lnt. is init.i-
11t;c:d. Proprnnolol mi\y ho employed to nt.lcnuate the cn1• .. 
cliovu~C\lior dii;turbn11ccs in ca~cix of moderotc cocoine ovcr­
do11agC!. Dit1v.cpum may :iuppres8 the CNS exci t11t;ion, 111·· 
though the possibility of ndcling t.o suhsuq1wnc cocninc­
inducod r11spi r1)tory depres,;ion rnnst be comiidercd. 

Amphclamlues- -Oisturhances of the $ymp11thctic nor­
V1)US sys(.<!m observed in umphot11mino toxicity ~hould he 
t1·e111.ed if thoy thrMten the patient. Acidific11tion of t.he 
urine (uvoid 11111mo11ium chloride or orange juice) con short· 
en tho durnii()ll of nt.wndnnt psychoses 1'ignific1m!.ly. In t.ho 
presence of 11cut.e nm11I failure accompanying shock 11nd 
rh11hdomyolysis associntc,cl with 11mphct.mnine int.uxicntion, 
suhstnn\.inl fluid replncemcnl. is inclicr1ted. 

Pharmncist.s con p1.1rLidpnte iu Uw nnrly m1mnr,emon t. of 
nc:uf.c druK poiscminl( by 11dvisin,: t.he ui;o of i1><--ca c: syrup (noi 
th(l fluidext.rnct) in npprop1·io1.e Hitt1ut.ions. lf the Buhjcct 
ho& ingei;led u pot,c11t inll.v honnful qwrntlt.y of drugi; and is 
conscious, syrup of ipecac mny he emJ)loycd in thP- following 
oral do~cs: patient undc,1• I yr---1.0 ml.; l to 12 yr- lf> mL; 
over l 2 yr-- :m mL. Subsequently, 260 ii> 500 mL of liquid 
Ahould hti givon. V~mlitintt within 30 min occurs in n))f,roxi. 
mntely 90% of' pntienti. receiving this regimen. If emc~is 
cloe11 not ensue wit.hin 30 min, t.he rocornmonded dose, with 
ud<litionnl fluids, may ho ropen l.ed. Syrup of iper.M ii:; lt>~~s 
u~ef'ul If more t.hm1 60 min have olt11>s<-d since consump,ion 
of the dru1i ovcl'dose. If the pa(.iontdom, not vomit. ofter t.wo 
dosoii of tho ipocuc, l ho dc)11oge i:hould ho re(l◊V(!t·ed by ffliStl'ic 
lnvuge. 
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Preformulotion 
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'Phil nt.tcntion prcst\ntly bein1: r:ivc1.1 t·,(} multifmurce phor• 
mnceut icLll product~ rcg11rclh\t t.lu~ir oquivnl.ency plucc:1 
much emphm•i~ 011 \.ho formolo1.io11 or ihcne prc.1d11c\1;1. Jn 
some inHtl.lllC(•ll, t.hti bi<>1Av11il ,1bilily of n drug formulut:io11 
l'ef)T(!f.lent~ n qonlit,y (lllrlllllCl(:l' of Cll(ll'lllOOS pl'OpMl,ion, 11. 
ill II m11U.11r uf' rcicor<I ihol with c:erl'1in dru1~H. dc•JJ(mding on 
t:hl) for1nt1lo.tion, the ,·111:<i nt. which l.l~P. d1·111: 1111but:anco he• 
com1,r; nvnilohlo cnn vnry 1:1i1~11ilk11ntly l'rom very high to none 
11t 1lll , A~ n i·Moh:, Lh11 11ff'or.tivoneK~ of thcl!c formulntfona 
will rnngc drmnntic11ll;v from th11texpccted to no effect- lln­
forttmntely, 1no11t. oxnmples nrc les_, drumnt.ic and foll 1.1oin1J• 
where in botwt'.lon. 'l'hc di fforc\ncc i.n t,h(i bi1.1nvt1ih)hility of 
tJloij(, dl'UJ.! ))rnduct~ iii 10~1.t rc111d ily dia('.<lr11 ihlo, h11t nonolhc­
foij~ rcul. 'l'his Imo Jed t.o 1> ({l'f?tlt ,fo/11 of conft1Kion rmd 
informution which, t:hou1.:h \ll11i1m,tood hy I.he. ncientfot., iu 
unclool' und jumbled t.o t.1111 prnclilioucr. 'l'hat, informa l;ion 
which i11 nvuilttbki ul~o lrn~ lwcn ioterpretcd diffor<int:ly by 
different. i11dividu11l1i or gro11pJ:1, de1,cmdin ({ very ofl.,l.111 on ~hQ 
mvt:ivtit,11)11, viewpoint ntld aU,it.ude of l:h(! h,torp1·11i.ti1·. 

Drng product:! indeed d o vttry in thtJir bioov,1il11hilit.y chm .. 
oclxlri~tic,; 1md t.Jii~ w1ri11ti1,11, in mm1t in~t.nncf'.s, is rolntcd 
cli1·ectly to formu lntion conuidornl.ionu. 'J.'o opt.imiie \:h~ 
porform11nc(, of drug prodtu:ts, it, is m•<~c~~ar.v t,(1 htlV(l I\ 1i1)lll· 

pletc umfor11t.c111ding of the phy1iic11l· chcmi <:11l propot LillH of' 
dnl[l ~11b11t11nc11K prior to formul11ti11~ i11(111\ into drug prod-
11ctij. 'rho dcvclopmt1ntof uo optimum formulution i~ not im 
M~Y tnsk, ond mnny f:.1clon1 i•o11dily influonco formul11tio1) 
1>ropertieB. Drug 1111ba◄Jrnco11 r11rcly arc nchninitttcl:'c:d tl8 
dicmicol tonl:it inH, hut olmo~t. 11lw1ly11 nre 1.iivell in flOlll~ kind 
of founullltfon. 1'hoKo mny vary from n ~lmpfo ttolutioo l,O ii 
very compl<ix drug dclivory system. ' l 'ho Mmpl11xil.y 1111unlly 
il'J noC. inumt:ionul, b11(: rnUwr i111fot:1irmin<1d hy t,hc properties 
t,hllt, are oxpect,cd fmm or hnllt: into I.ho doMgo form nnd by 
tho rmmlting compo1.itio11 lli(tL ht r<•(J llircd to Mhicve theHc 
CJlllllitiCll, 

The high <fo1$~10 of mlifonnit..y, physiolo11icnl uvnih1bility 
and theri1i)<n1tic q1111lit.y c:icp<ict.11d of mod<m1 1midici1111l prod• 
uct3 u8utilly MC th() 1·c8ul\.l.i or conl!id(!i·11blli t1ff<11·(, und ox1>er• 
t,Jlj(\ on th11 p11rtoftho forrnulnling phnrm11ci1:1t. 'l'hu,ic qu11Ji .. 
~foll 11re ,1ttoincd by ci1rcfol ~election and ,iontrnl of the q1111li• 
t-.y of the vnriom1 ill((rodient1:1 t•rnploycd, a p1>1'0J)riat,e 
mo111.1fuc\.11rlng ,~ccordin11 t.o woll-dcfiuocl prvce~~c1:1 and , 
most impMl~mUy, 11doqtuitc c:or1 aiclomtim1 t)f U\(! m1111y v11ri­
nblcs th1ll. m11y illfhJnncc1 the compo11i~io11, 11tubilit,y und ol,ili· 
t;y of the product. In deuliug with (:ho fonnul nt.ion (11' 00w 
pr(ldud.K il b11e become n.ecc11llury to l\l)l)ly tho bc,,~I, roAe!lrch 
mothod11 imd tool~ h\ 1.1rd(+r t(1 dovelop, procluco und conl,rol 
the potent, 1:1tttbli.! und orfoct.ive do:m!fC rorm1:1 which make up 
ou.- modom modicnl 111·m11montnrivm. 

' I'h1i phonnucc11t,ic.11l fomrnlnt(1t has ncod for kJ><1dnlb:cd 

arew:1 (11' ~r.icncc in order to ncquirc ucicntifk informof.ion 
nbout the dru11 8Ubl!roncc which i8 ncccsM.ry to develop 1m 
Qptimum dos11i11i form. 'l' h-:. ph1lrmnceutic11l ,1,dustl'.V IA it\ 
an MO in which \UH! Mn nu lo11~or t'llly on 1)1tijL i1xporicnce !A.1 
rorm11lnte. A thorough 11nclor11to11ding of Llw phy11icnl 1111d 
chemical prup<+r'lim1 ng well 1111 the phnrmncokinetic nnd hio­
plrnrmacoutic,11 behnvior of Meli drng ~ub:itrmce b<iing do­
velopcd ia noco1muy. In short, ll8 lll\lCh i11fomml.lo11116 ?>OH• 

llihl~ rnu~t he acq\1ired 11b(111t tho drug i111hettm<:n vory ca1·ly 
in it~ <lcvclopme11t:. 'rhi., r11q11iros nn intcrdisciplinnry ap­
proach at. t.11c preform11l11t:io11 citllgc of dcwelopment. li'lg '/f'i. 
I schem11t.ic111ly indictnteil thnt tht• dcv11Jopm1mt. of nny drug 
product rc~,,11ir1111 n multidisc:ipli111.1~y nJ)Jlroach, involvint( ho­
i;i1, 1;1c;i1mw, during the proformuli1t.fon lilJil:(Cl iollowod hy ap .. 
p liHd 11<:ionct't durinr, t:he dovelopmont. 11t111~0. 

'l'h i1; ch11pter will di~r.:11,;~ 1,111;1 phyllic11l .. chcmicul cvulutttion 
tb,11. tnkes pince during the proformulnUon slnge of cfov1ilop­
mcut. In ndditi11n, con11idemtion will be given to l!lllno: HJ)C• 

ciali'l,<1d formul11tion in,::rc,clionts thn1, mny t'e(Juiro rli~<!mf:ion 
in tlwir llOIMffon. 

Prcform11l1•tion mny be dMC:l'ibed llll 11 ~tn,::P. of dcvdop­
mc111 t cl urin1( which the phy6kt1l ]lhflrmoch1t chnrncteriz(l~ 
the ph,v1:1i(:1il-chcmil:ul p1·oportioo of the drug Hllhttt,11nc<, in 
quc~tion whid, .uro ctm~idcrcd impol'l11nt in the rormulntion 
of n i,tobl(), Bffoctivo und snfo dosage form. Such p1mm1etcrs 
m, 1iry11u1l sir.e; and C1hope1 pH -solubility profil e, pH•stnbility 
prnfile, polymorphit!ln, 1mrt,i1fonit1tC ot1'nd, ilrng pormeobili · 
ty 1rnd dit1t1olut.ion bclrnviot OI'(! ov11lu11t.od. During tli is cv11l• 
uotion po11,1ibl0 inton1<:ti<1i~i1 wiU1 variou11 inert h11(redi1mtM 
iut.cmded fol' uao ill t.ho fino.l dosage form also nre cont1iderod, 
' l'lw clntsi ohtnin()d from thiu cvnhmtion ur\'I il~l:(1g1·nt.i!d with 
dntn obt.ninod from the prclirninnry ph1)rm11liolo~ic ,md hio-
1:homicul ~tudioo and provide the form11l11t.ing phol'lnacit1(, 
with information that pcrmiw 11doctil)l1 of the op timum doll· 
age fo)'O'I contninin(( the\ mo1:1i dn11ir11hlo inert ingredient~ l'or 
ue11 in i~ dovolopml:lnL. 

f~~~-~~( ~-~O~\ I [.r•~~t ! 
r .. ,: .. ' I 

All() 

:_~1oi.~.1~~~~~\J·· · i~,,~.~~;·· j 
Fin 7!1•1, Tl,o wheols ol pro,;tuct dovolonrni:mt 
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Prcformulntfon work usuolly is initiat.cd 11ft(,r 1l <~o,npound 
h1111 llhow11 rJufficicni activit.y t;o merit: ruri:hC!r tC!utinf( in hu­
mm1a. When Lhis dcci6ion i6 m1id,11 Lhc vul'iO\rn disciplinci, 
b!lgin to gcncrnt(l d11C:11 0111!4lnt.i11l fol' propol'ly r.vnhmt,ini: Uw 
1>erfor1m.11m) of tho drulC :,iuhoroncc. A l.lt11bility-indics1til1g 
1.11111lyl:fo11l af:1118Y h1 vo1·y important. Sin<:e thi~ oft.on tako1.1 
<:oo~idtroblo Lime, it someti.mel! il.l 1Jt;t1(!1;1~1.u·.v lo roly on thin• 
l11yor chrom11togrnphic procedurn\l to dof.crmino if II d1·,11{ 
molecttle is degrading. Accolcra.tod t:okting procedures nrc 
11110d t.o pl'omote breakdown vf the com1>ou11d being tcl.ltcd. 
Attempts 11re mndc t(1 i1.1ol11t() 1111d ch11rnctcrizo the brcuk­
down productH in ordor 1.1) irlontify 1:he mechnni11m of brr.AK· 
down. Thi8 i11forrl11.1\:io11 provide~ a lcucl to the dcvelopmonl 
1>h11rmacilll in bitt <~NortR to formulate the product;. 

During o prcfol'muliilion !!ludy ii, is ucceij~11ry \.o mointoin 
1:10.1110 d(![(tt1c of Jlc::xihility. PH1hkm l\l'CJ.llj m 111; t. be, identified 
~iurly. li',,r ,ex11m1>lc, sclcct:iou of 11 1mitublc fl(llt form of the 
dru« m11y ho critical. Toxicit.y lltodie1:1111111nlly 11rn ll<:hodulod 
ourly. Consequently, if th<• 11t1lt form under considcratioll 
h11~ !lome deficiencies, \.hay ~hould hCI 1>oint1:d out so t.hut, 
alternate. s11lt,ll mny lm pr<~r,ured ,incl cvah111~d p1fol' t:o b~\­
ginninn toxicity 1:11,odi(!il, 

When prtiformulAt,i(lll $tudics orn initintcd, the Cb(!mitill 
usuo.lly i1:1 h1 llhorl Aupply; 2f> ,: of chemicnl i11 m1 Al'nlllo 
:supply, but. uulny proliminol'y evuluutio1111 lrnvt: b,ien dono 
with lol!il. 'l'ho initial :1u11ply 1mrnlly <1rigiMtoll rlli oxccr,s 
from bo1.ches prepared by the fl)(!dichifll d1(imif,t11. 'fhey 
us1rnlly h1wc preliminBry datn ij\lCb tit\ rndtfog point, soh1bil" 
ity, ~poctrnl data nnd ~trncl:tiro of the compound. 'fhc di• 
rccUon t1tkm1 for t:he ,.w11luitt.ion i11 clllt.crmined hy t.ho 11trnc• 
tun) und Ll1e int.1111docl dosugc form8 to IJc dovdop\ld (cg, one 
wo,1ld \'l()t waAl.o time detcrmillillg 1,he f:11.flbilil,y of I). llolut.io11 
(l{ 11 com1>ou11d if there wml no inWtt.>s t ir> o liquid dosage 
form). Mtmy 11rr.i1e mt1~t. h(i ov1lluntod critically for each 
compound, and it, fa oas1ml:i1.1I t-hot, problem nrcns be idc11\;j. 
fiod cnrly, otherwi1:10 d11li)yA could occur if n p1·obl(lm surl.'Ml.ld 
during t.hc clewlopmu11(. phaae for the compOmld. $v11w 
conaaqnencofl of poor 1m1formulntion work 11rc 

J><JHHihl~ 111aJ ,1f u111<J1C,iKf11t:(.ory Klllt form. 
Pour atnhility of the c,1:t.ivo il,r<r~dfo11t.. 
'1't~ting com11ot1n<l of mnr,dnnl r,ct.ivil.y. 
I ncr,,c,,.,o<l dcv<Jlopm<:ni co•fa. 
lt1cr1,AAnd d«vol1>pllw11t t.imo. 

Whon pr(,formulotion Htudies 1u·o completed, I.he d11t.u al'c 
(~om1>il1,d 1111d tmniiferred t~> t.he d,w1:lo1.1m@f. ph11rmnch1t, 
who, in turn, uso!I thiti informn~iu11 tv plu11 hi\\ devolopmcn\. 
work on the finitd1cd dOM((O formA. 

Physical Propartloa 

Deilcripti<in 

Sh111n tho purn d1·u« entity is in short supply nt: I.he outsot 
of moat preliminary evah1ationij, it it:1 cxt.romely imporl.ont to 
n()lo t.hc geucrnl nppcornnr.e, 1:olor and odor of the r.<>m•­
pound. Thet:1(1 daamcterist;i<-.i; r,rnvid11 11 hnRia fm· compori•· 
Kon wit;h fol,11ni lot!I. Durinij th-0 pr,ipllrntion of Ar.olo-up lotH 
the chcmiat 11~u11lly t<ifinea or n\1,<irs the origi1111l chumict1I 
~ynthetic route. '!'hi$ A,,rn11timo111·0~11lta in o change in ijOm{! 
of the physical properties. Whou thiR tokes 1>l11ce, comp11ri­
~on11 <~1111 be mudc with tmrlior lots mid decision"' mudo ro­
gardillt( Rolvcnts for nl<:1:y11tulli:.:ation. 

'l'li!ltc usunlly wammtA 11omo ccmt:1kl<lrol½tion, 11spcwinlly if 
th!! drug is intcmhid fnr ornl use in pedi11t.ric do~o"c fol'ma. 
In 1mch c.ase1:1 ccmeidor11tion ~hvuld he given t,o tho preJ>am· 
Lion <•f 11lt:em11t1, ~u.11: forms 01· J)(la~iblc evaluation of <ncdpi­
enh; \.hat. mt11,k th(! 111ule~ir11blo 1.a11tc. 

Mir:ro11copi<: Examina,tio11 

gACh lot (Ir drnK 11uhRt11nce, re~nrdloHA of Air.e, i~ c;x111ninf1d 
micro~copicnlly nnd u pholomi1;1·ol(rllph l.ukcn. The micro•· 

1Jcopit: c,x,1minllt.ion gives n 1;ro1J~ indi,iotion of particle !:lizl" 
~nd choro.etcl'iHl;ic cryl!t,t1l propt-!rl.ioll. Thos!! pholmnicro­
grnphs nrc tm!ful 11\ dut~rmioini: the con11i8l<;11<:y of 1>ort.ido 
size 1111d cryau)I hitbit, frmn hntdt to b11l,ch, (l~J)()d1dly dur ing 
tho ot1rly Plill'iodG of chcmic11l 11yntbeai1<; if 1-1 11y11lhctic ttt.r.1> itt 
<:ho11w1cl, thoy ollm giw au indication of ,my effect the chm1wi 
moy hov(I on cryHl~1\ ht)hi\.. (),w ,m,~t keep in mind l,hut l;hu 
photomicrograpb <mly giv~i$ ,1 q1mlitt1.tiv<1 indicnlion (1l'purf:i­
clc Kize di1Jt;ribot.ion; it: olwoyH iK M1!(\t;Mr.Y to do n po.rticlc­
si:.:e annlysilf for u more accumic picture of l,ht1 di~tr ihution 
ofparUcl(>ij ill uny 1>m'tic11lnl' butch of drug sub111.!lll<)C, 

P,1rticle Size 

The m1l1,; of phRrn111ccmic11l p1·oduct1:1 in £1 finely divicfocl 
forin nte divel'ij(i. li'rom knowledge of thcil' pm'i:id11 i;i~.n, 
6uch drnw, !l~ Hflficofulvin, ni1.rofarrmt.11ili, ,;piro110Je1<:t~me, 
prot:ahlt! pel1i<:illi11 nnd phenob11rbitul l114ve bl~tm formul11tccl 
~v 11,Ei t<> optimil.o nctivit,y. Ot.ll<ir dru,~i,, form11li11;f1d in !!US·· 
pc;?n11ion or (111111l11ion 11yl!tcms, in inh11lntio11 11111·1)fi()l$ or in orol 
doa~e formB, may cont,nin finely clividod m11t.criril nti 1111 
1i~11cmU11l component. One o( the b11>lic physical properties 
<lnmmon to all theae fin oly divided 811h11Lit11coR iR the pm-t.iclc­
gize dilltribution, i<!, th() frl.lqturncy of occm·rencc of purtfol<:ij 
of cvory 11i1.e. What. ie of 1m,r.t:ic11l inlel'mit usunlly !11 not \,hi! 
ch11rnctcrit1lictt of l:linglo p1,rtidcs bul ratbcl' t.lui me1)11 dlflr• 
ncwriijt;ics of u lurg<-, 1mmber of 1>nrticles. It m1111L ht, l!lllt)hu­
ai·,.ed, hMl(!V(ff, that lrnowl(ldp,c of ~i¼e chnruetoriat.ic:~ iu of no 
v11l11e 1inl(1ij11 ndoq1111to conell\t.ion Ima boM (n1\.1\hli11hcd with 
ftmct,ional !)l'<►J)Ol'thilJ of spedfic in\;ere11t in t:ho drug fornm­
lution. Mnny invcijl,igntkm1;1 d<!lllOllijtrnl.in(' Uw significum:e 
of p11rtido s;i1.e al'c 1·cported in 1,ho lit.urnturo. It hn,; bc1m 
6hown that dis~olutio1) r1Ho, ubM,rpUon 1'£1tc, <".mt,<ml, \mif'<.11•­
mity, color, tu11te, textur(l uncl llt11bility depoml t(l v11ryi11g 
degrees on pt1rtick1 ai!t.l) ,.md di~tribution. ln prcform ulntion 
work it. i11 imt)ottAnt thot. Urn :1ir,nific1111<:u of purl:idc 11ize in 
rclution w Cormulot.iou he estnbliahed (!urly. Prnliminary 
phy1;1ic~I ob11orvntions smnel;im<•8 1:an d<1lc~t subtle differ­
en<:os i11 color. If this can be ntt.a·ihutc,cl lo differencc1> in 
))1\rU<llo-si1.e di~tributfon, it iij imp0l't1mt to define this di3-
triln1tion ond rccomtn(llli.l th11l more at.tention bo idvi)n •~1 
pnl'ticlc siie in pn1pndni-; future, hntchc$ of dn1i; f:\11b,;t1mci1. 
This effe<'.1- 111~<> ill (tvidoni when pl'e1>£1rlng a11~J)(~113i<)nli of 
poorly soluble m1.1t(lriolA. One 11my ob11erva \)l)!.(,h -f.o•hotch 
differo11<:011 in th<: color of n !!us1>ensil111 whidi l-:tlll be 1·clatt.'.cl 
t.o difforon,:n~ in pnrtick, si1,r,. Stimetim<,111 wlum :11111111 pnr l,i­
d(t~ tAnd to ni,,glomcrnte, n subtle 1:hon11•1 in color or t,<,xt.ure 
m11y bo cvirlont.. 

Scdimcnt.otion and l1o(!C1JIO.l,i<m r11te11 in !!U!lpensiom1 nre in 
pnrtgoverned by pn~t.i<:111 ai1t.o. ln 1:onconl:rnted d<1fl1,c(:11lfll,• 
ocl su~pcnsions thti lat1;<lr ()fll'ticlcs exhibit hind(lred ~~ltlinn 
and the 1.11M1llor l)(1rtidmi llottln more rnpidly. In Oo11cufot1,d 
suspension:J t.he pnr1:iclcs nrc linked together in1.<J floe.~ which 
set.tie 11ccordi111.4 to the 8izc of the tloc 11nd porosity of l,he 
aK1Jrnt1ut(ld m1111Q. F loccul11wd t<•.11.11)()1\ijiom1 nl'C prcferrnd 
1.1i11ee tlu,y have loss tencltmcy l-11 m ko nnd 111·e more 1·11pidl)' 
diap<>liiiblc. 'l'hus, it. i11 11.1>p1\1·enl. Uint, the ull,imt1t1i h(lit;ht, 
Hm of 111\d imont 1111 11 ~\l8penai(m ~(ll.llel\ dcpe,ida 011 parl:idC!. 
siic. The rut.lo J-l,.J)i"' 01· tho degree of ,m:ipcndibili~y ll!l 

affected hy purtidu 11i1,<1, ifi vol1111hlc iliform11tion for the 
fomlula(,or ill 01·dor IA> prnpure u s11l,it1fodory dos11ge form. 

The rnt.11 (11' cliA11olution of 1mmll p11rtide8 u~uolly is foHter 
thun thot of larger one~ bccmnll\ rntc of disaol11t.fo11 dcpclldl! 
on 1:ho 11pccific 1mrfoce ,v~a in contud. with the li11uid modi­
um. •rhi11 usually is doa<:ribod by tho modified Noyl'll•Whit.­
noy equation for di1w1lutio11 mt,,, dAJclt 

_cjA "' l{S(C - C) 
cit ' 

( l) 

where /l iK the nm()un1: of clruff in !!olt1iio11, /( i~ ~lw i11Wi11i,i1) 
ditjaolulitin rnto constnnt, S i~ the ll\ltfoi:(1 >.1rA111 C, is t,he 
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conce11t,r11tim1 of n ~111.urutod l!olution of Urn drn111md C ii, f.h<i 
drng conce11t.ratio11 llL timo t. The aurfnce llrl!II of un obj~IC:t, 
rcgurdfo,;~ of i;hupo, vuric5 invcm~ly with i1-~ di1)mo1.or oncl 
c1mfirmi1 th(:l 11bovo effect of pnrUcle ~iw on diB~olu~ion l'lltc. 
Solubility uli:10 h118 been obl!ervcd t,o depend on p11rtidc; sb.e. 
Dittcrt, <1t ,11, 1 1·cpm•!,<•cl d1tt11 for !Ill cx.p<n·imentnl dn1111 1-
11~1ctmnidophcnyl 2,2.2-!,ti(:hloro1!U1yl 1,:iirho1111tc, which 
demonstrated t.h11!, !,h1i diARoluti1)ll t•ntt'.I ond, iu t\ll'n, bfo­
l)Vnifobility were Ml'ec:l,C!d by pnrtic:hi ~izo. Although t.ho 
ultimnte amo11nt of drug in 11olution m11y not be signifi<:1mt 
with rc11pe(;\, 1,o 1,ho doAo ndminir1l.orocl1 tho formllllltor shoold 
be aware of this J)()t<mti11I. With pMrly no\ubl(1 drng1;1 ii. iij 
nxtl'emcly imporU\nt to take these fociors into account dur­
ing the d~l:lif.tn of tho do~11go form. 

Ii'low propertic,i; c)f d1·ugs cnn bP. inf111onccd by p11ttidt1si1.e, 
and purt.idt, i,i\'-t'.l l'aciuction to extremely :mmfl !lil',(11:1 (lai;ii (,hat\ 
10 1on) lllltY h,i inndviimhlc fol' Kmm, drul{ ~ub,;l,1111Gu8. gll­
trappcd Qir 11daorhcd on the surface of the pi1rticlo1:1 m,d/or 
1mrfu<1e (+lnctric,11 ch11rgou :.om1:timc.~ impurt 1.111d,:.,;iri1bli! 
prnp1irifo1:1 to the drug. Poi· cx11mplc, ad1:101'bCJd air 111, tho 
drug-p11r~idi, i;urfncc mny prevont wetting of tho drw: by 
Hllrro1mdinii lluid, ond cl<:et.rict.11ly illduccd 11gglomc.1ration <>f 
fiM f)Mtir.lM mBy <li1c;rnll1<0 ox1>osme of t.110 dnig aurfoc(! to 
8\li'r(lUllding di1;solution moclium. S11ch effcClli iiCt 011 di8!!0• 
h1l,ic,,1 r1)f,<1:limiLing 11t.ti11~ since l.lrny minimi~ll mnxinmm 
drng ;;urfaco-liquid ,1ontnct. 

Cry11uil growth is also n functi\111 of pnn.ich! siic. Finer 
JmrtfoloH I.end to dhwolvc f.llld 1:mhMC)ll{1ntly rn<:ryslnllizo And 
11dhorn tc, lal'gcr partidtil!, Thit- phenomenon i~ referred to 
(Ill Os/.wct,/d ripcmin{/. Prof,ectivo <:ulloicl systnmH cnn be tt8ed 
t,c> f!l.1ppro1111 lhill nudention. Proformulolo1·s 01111 ge11er11t.e 
informution concerning the efl'e<:1,ivcmok!I of diffe1·ent col­
Joidl'! Uii,l ik oxtrcmely imporl,tll\~ u, t.ho formulotor whei\ he 
ill i.<iv,m tho 1,1sk of pre1mti1lg a ijtutponnion clo~age form. 

P11rticle-11izci reduction mu:., be, dolclerious for soml!- dr\1g 
auhalnuces. lncre1111i1\g- ~urfocc Cll'llll by milling or o~hor 
mnthc,clii mfly lend t,o rnpid cl<11~r11dotion of n u,mpoond. 
Drur; suhstnnces uli;o moy undP.t'fl'O polymorphic traneformo­
t.ion during the millint( pro,:011s. 1.'he preforinoh1to1· mulll 
olway1:1 be t'oti11i·,.1111L r,f tholle potentitll 1>n1hlema, unrl when, 
over lbc d11ciijio11 ii; mndo to reduce pt1rtick1 >lizc1, UH\ condi­
tions muijt ho eo11t.rollod and lhe ~tnhilil,y prvfilo ov11lunted. 
If n problem doc,; orise, it is the l'\'!Gpm11:1ibility of tho prcfor­
urnltlt()r lo nolti it nnd nU.empl. Lo n),;1)lvc il prior to Llll'ning 
thi., dt\lV, substnnce over f.o (.ho form11l11lin1t ph11rmncil!t. 

G111;\.rc,inlcstinnl ab:10l'ptio11 c)f' o pool'ly soluble drul:( mny 
be! offoctcd by the ptWl;ide-air.0 distribution. If the diiJ,;ollt· 
f.ion rnt.o of the drug ilj le1J11 thlln the diffu11ion rn te to the t\it,<1 
!lf 11h1,orptio11 and tlw nhaol'plion roto itse1\f, th<m t.lw pnr1,ido 
lli:t.e of the druu i~ of Jlftl(lt impori1111ce. Sm11ller p!lr\,id!Jr. 
,;hould inc,:01.11111 dikAolut:ion r11tn nncl, thus, brinR llb(l\ll: 1norc 
rapid gostroint,l!atinnl absol'f)lion. One of t,ho firat obaorvn­
tion~ of U1i~ plrnnomenon w1111 mnde with ,;11lr11di!lziM, 
Blood•level d<it(mnirn1tion1:11.1howed tlml. the dt\11.{ in 11m1ilo11 .. 
sion contnining pmtic:le"' l (.1.1 :3 J<m in size wit,; ob$orb~id more 
rnpidly tmd rnorC'l efficientl:y t.h:,n rr{)m n 1:1\11:<l)()ns;ion contain• 
ing 1>t1rticle1:1 7 timos l11rf'.(<ir. M1\ximum b)()c)d !<:;vol& were 
nbo\ll, 40% highor i111d occurrod 2 h(>tu'li <'IU'liur. lncl'cuacd 
bio11vc1ilobilif.y with 1>11rt.i1:lfl-11iz1i rndu1:t.ion ahio hos been ob­
~<'rvod wi1:h ll'risciofulvin. 'l'he extent of' 11h1,orption of nn 
or11l douo incroo,md 2.6 iime:;i when tho 3mface Arel\ waa 
i11cro11scd <ll)}>roximntely i;ixfold. Micrnni1.od Rriseofulvin 
permits 11 50% decreRij(! in d oet\f!<) l:o obtoin tt s11ti11foc1:ory 
clinicnl r111JponHe. 

On th(! ot:hor hnnd, it WIIR fmn\rl l.h1t1. with J1i~rof111·1mtoin 
there w11a nn <,ptim11l 11ver1111c piwticle ofaa thut mi11imized 
side offocf:N wiLhout t1ffotitit1& t:hernpcutic l'Mpcm,m. ln foct, 
n commorclnl Jll'Oduct cont1:1ini11i; large p1:1rticlcs is 11v11il1:1ble. 
l~vr d1lol'tU\lph(!11icol, purl.icfo aizc hn~ virt:11111ly 1\0 offoct: 011 
total 11b8orpt,icm bul. ii. 11ii:nifi~:cmtly 11lfocb1 thn 1·111,<l of 11p­
pe1n·1111c<, of 1>cnk blood level!! of th<: drug. Afl-cr ndmini;;tri\•· 
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ti<m of liO-µm porticlos, nu well 118 20U•ttm pottidlil$, po,)I< 
lttv(!l!i <>ccuned in l hour; with 400-1m1 parUclc,15 !)Ml! lovcil!l 
01:currnd in 2 hour~; with 800-µin p111·ticlcij 1>ollk levels oc• 
curred in 3 hour11. All foor 1>r(ipnrution!'l hfld I.ho Knmo phys­
iologicul uvailubility, whid1 implies Chill. tho nhuorption of 
chlornmphcmicol occul'>l uniformly over ll major J)Ol'~ion of 
the inte8titml truc:t . 

lt<id\t(:(fon of pnrticlo Mize nlso mny crcaf:o t1dver8e t'O­

spousca. l~or exum1)lo, Cine pllrtides of th(; prodru1( trichl<>· 
roeU,yl Mt·b1)110.to wol'o more toxic in mice than rcl.(ulor and 
cour1:111 portido~.1 IncroORing the surf.u-::c llre11 for waler-
1:l(>l\lbla drugA, 1111d posHihly for wcmkly bRsic dru1111, upponrs 
t;t> he of little value. Ab:iorption of weak ba<JoR 11~u11lly is 
rnl:e-limitocl by Atomoch om1>tyinri time r11th(w t.l1an by di11uo­
l11t:i~m. Ai; proviomily ment.ioned, p!lttidci ai:1.e i1:1 of impm·• 
t.1111co only whon tho ah:mrption proce~, ia rut.(i-liinilcd by the 
di~t1oh1ti,,n rule in g1111troin!,l.l!!l.inul fluids. 

'l'ho proviou!I discussion corn1ider~d l-he (lffec~ (1.1' particle 
1.1i~.ci of tho drug subst.unce and ii,; rnltll.iooahip t.o fo1•mul11• 
l,ioo. 'l'hn pnrt.icle size of th~ imir1. i11g1'Nli<mt.11 mcrif,!I aome 
11\.Umtion. When one is conc~rn(1d with pi1rticlc ~iz<i, ~•II 
ingrndient.~ u~ecl in pre1mting the doMlt~c, form shollld bH 
evcdolltod nnd some recommcmdfl.1,ion rn(,:ording their conf.l'ol 
l:lho11ld he made prior to full-ijculo <l1welopmont of a dosagci 
f()rm. Ii iB recommended highly I.ha!. pnrticl1, 11ize nnd il.H 
diktrihution bci dctennin0d, optimii.od, mo11itu1·cd a,1d COil•· 
trollod when npplicnble, tHll'ticul111·ly clul'ing early preformu• 
lllUi,11 studiet1 wbon tlw O(!cfaion is nrndo with regurd l,0 11 

1111itohl.o doR11[10 forin. 'fho more common method~ ol' det(ll'• 
mining partide "'i:i;c (){ powd,.mi used i11 tlrn phormuce\1tic11l 
industry incl\1ch1 killving, microscopy, sr.dimc11te1t.ion lllld 
stream 11cnnning. 

Sieving 01• Scroonlng--Sieving m· Ml'Mning i~ pl'Ol111hl:v 
one of tho oldl!11t mothodl! of ai:i:ing pal't.iclcs one! 11t.ill is Ulled 
commonl:y t:o df>t<lrmin11 tho 11ize iliRt.l'ihution of powders in 
the !Ji1.o rv.11g<1 of 32f> nu~Elh (44 µm) ond iii:cotcr. These d11tt1 
,mrve osuillly Ilk a rough guidolinc in ovnluo.ting i·nw mnt:cri­
ala wi~h 1·0,t&rd lo tho ueod for milling. The balji(l di1:1udv(111-
ta.goij of screen nnnlyais 11ro tho lnl'ge sumplc 1:1iw niquit(ld 
,m<l the londcincy foi· blinding of the 11t:ret,u>l chi() Lil ~t.utic: 
chorgo 01· mcclumicnl cl<>gf!ing. 'l'h<i ttdvt1nh,11es incluclc 
iiimplicity, low cost and little Hkill requitemc,nt of tho oporn• 
tor. 

Microicopy, .. =Microscopy ii! f.11Q molll univcl'sally accept .. 
cd and direr.l method of dowrmining part.iclo .. 1!ize distl'ibu .. 
tiou of powder11 in the 1111hsieve rnngo, hut: thi:1 mcU1ocl is 
tedious and time•COl\6\llllilll(, 'I'hc prepnrntion of t,he slide~ 
for counting pM\:icl(l~ i11 impmtnnt because the 11mnplc must. 
repl'oijc,l\t ~h(, r"ntidtH,il'.o diAtril>utfo1, (If 1:he bulk atunplc. 
J~xt:teme cnt·(l muat h<, tS)ken in obminii•i: ~ truly representA­
tivtt aamplo from ~he bulk ehcmic11I. The (:OM nod qu1u·t.cr ­
h1(( l.echni(JU() 111mally givoA 11 sath;(octory Sfun1>la. 'J'hc 811111-

plo 11hoold bo 11ropcrly susp<111clncl, cli1<p(U'ijcd 1md mixc:d 
thoroughly inn liquid which h11611 differcmt. wfrn<itivo ind!lx 
fr()m tho port,iclea being counted. A rnproaent~tiv<> aomplo 
i~ mounted on II slide having a calibrated ,;rid. J•'or counting, 
l'(mdom fields 11rc select:od on the slid() and 1:h<; pnrtielo~ nro 
sized and counted. BcLwccll 500 nnd 1000 portic:lea should 
be counted to m11kc 1!1.111,ifltkttl treol.mont of lhe d11tn me11n· 
ingful. 

Sodh11ontntion,-Sodimc11t.1tioll tech11ique11 utiliio tho 
dopon,hmce of velocity of foll or porticlea 011 thair aize. Ap­
plication is made of LhcSl:okea equation (1;100 pn~o 296) which 
describes a relationRhi)> betwc,an thn rul.o at which II purt.iclo 
settles in II fl\lid medium to th1r oit.e of thnt port.icle. Al, 
thO\ll(h the equulfoll ii! hosed on 11phoricol-shoped rmrticles, 
it 11;1 u1:1ed widoly to determine tho wcight-si1.e dh1trlbotion of 
im!((ulol'ly 11hoped purticlos. Doto obtaim1d by thiti pn1co­
duro 01·0 u~\t.Olly relillhle; howovor, U1e r(!flull. may Mt ug1·1i(; 
with tho~u obtoinod by othor mc1thodi; hei'J/msc of the liniit.o .. 
tfoni; ()I' tho shnpo fllctm·. 
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F'<J ?5-2. Particle 61zo distribution of NBS olu~s boa.Clo {SlondllfO 
Reference M!ltorl11I No 1003) expres&ed In 1erm11 of o ., numl>or of 
pnrtlr.los; • "" woloht of portlclos; 0 ~ ~urfaco 11mu ot portlclos. 

The A11clroa~e11 J>ipeJ.te M ethod i~ used mottl, (:c;inmrmly 
for i1ediment.i~t.ion ntudi<'s. Ex net volumes 11re wit.hdrawn ot 
pre~crib<ld timM 1llld nt n specified liq11id clopt:h. 'J'ho liquid 
itt ov1lt)Or1\t<!d cmci the residue of powder iQ woighod. The 
dl\t.tl nr(1 uRod in the S tokes equat ion nnd Ii w1,itiht-siio dintl'i .. 
hutinn ill 110l1mlnterl. Prernut.ion~ m11$I. ho ohH01·ved witJ1 
t.hiA moU1orl. P1•oper di,;1xm,ion, consi1;t cmt. Mmpling, tom· 
pcmturo cont,rol of the ~"a1>e11ding modium ond <:onccnt.r!\­
tion should be nchitivecl in ordar t:o ohtt1in consiate11t re1rnlt.~. 

Stroom Sc1uming--St1·oain 11co1mi111I is II tet'.hniqu,, in 
which a fluid i;uijponi;ion f)0$~0H through o ij(llllling ;-,(11\c 

where Lhu individu,il pltrtido.<i are clccLronicHlly 1Ji1.ed, 
counted 11nd (.ftl)11l11tod. '1'he grcnt ndv1mtllgo of ~hi$ l.(lch­
niquo ie tJrnt dflt:A con he generated in relatively ~hort peri­
od~ of time with 1·cos01H1ble nccmncy. tit.ot1)1ly t.hnuMnd~ 
of p11rl:id11i. <:fm lw cmmtmi in flecond~ 11.nd Ul!C!d in clotnrmin .. 
ing tlw t1izti-disLribut ion curve. 'l'he duiu 11ro in II numhor of 
p11rticln11 por clnSSt interval and can h~ ei.ptOMMcl mothemoti­
Clllly 1)R tho 11rithmctic mean dia1notP.r and graphed accord• 
ingly. Fig 7(H! illustmtea n plot or typic11l cloto obtained for 
NBS Sumd11rd Reforemio Mlit,11r iAI No 10011. 

'!'ho Coitlter C<1w1t<!r nr1d tho lilAC Counter ore used 
wicfoly in 1:hc field or pt1rt-iclc-aiv.o ounlysis in the plmrm11ce11-
tical industry. T he,Y cl\n ba u~ed to follow cryet.<11 growt,h in 
11uspen11.iol1fl v(lry ofroctivoly. Pigure 75-:l 11hows the chnniie 
in J)llr1,icl(I 11iim wil,h ~imci for 1111 nque011s 11unpen11ion of' Pm·m 
J of 1111 C1xp1,12·imont11l drug. ft; nppeon:1 that. the 11r1>w~h of tho 
p1.lrtiolos decrMkClR ~ignificnntly afl:61' (l hom·e. '!'ho photo­
mi,:rogroph shown in Fig 70M1 <.lepicl~ U1e aii;nifk ont in­
crooso in pllrliclc si1,e after (l llo\1T~. r~1.1,tl1er trMtm011t ol' 
tho d11tt1111111howo in Fig'75-5 cnnhleH OM to Oiltnbliah rotos of 
14towth for f!\laJ)Mdect purticle11. $iln1,ty re11cling off tho in .. 
t'.'r<:11pl:1l 11t the 1%, 2% or 3% overf!i~.(, ,md plotting this in­
cr\lt\HC in rlinmc1AJr wit,h Um.e en11bl<1H one to cnloulotc the rate 
of growth of pttrtidl!R in a 111iepenalon. 'f'hiR iA 11how11 in rrig 
75-6. 

Light Scat.l:ering-.Light•HCfl l.toring methods nre gcn<lr­
olly fllHt, imix.ptmilivo and induce minimnl artifnc(:11, hi 1~1;111• 
orol, such methods opcrnt.e by menauring light· diffr11c1.fon 
from l!UMj><m<led ptlrticle8 wilh1,ut forminJC un imoge or tho 
pal't.iclet1 on1:o n clot~ctor. A t.ypical unit I~ thti IAAor cliffrnc• 
tfan purticlo ,ii¼or (Ma luem). In it, o liquid diijporliion of 
p11rt.ioloA flow1.1 through II h~111m of lns1;1r H1~h1. Ut{ht l!C11t­
t1mid by t.he p11rt.icl<lti nud the unBcfltt:(\ro<l rem11inder Mil 
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Flo 75-3. Change In p11rtlclo a110 w1111 limo tor an aq11eo1.18 suHpCln­
slon ot Form I of nn exp81'lmo11tnl drug. 

inc:idm1t onto o rccci.ver hm~ Lh1lt form~ (I diffmcUon p11ttern 
of tho ncntterod light.. Th(I ~cntt.cm,d lil[ht nnd tlllijcat.t:ti r<!d 
lif{ht then nrc gathert\d on de.ltcctora, so the totol light powet 
iR monitort1d n 11 itllllOwtl t hP. Aampla volumo concentm~ion to 
be determined. J.t1"'ch p11rt.ic:lo t1cntt6rn light ot, a fovor<id 
scnt tcl'ing ongl~ 1.hot iR r'll11t.od to it~ diomoter.. 'l'he dM,or.tor 
provide11 1111 electronic output that mnkell it J)<>ll~ih l<i for ,1 

comp\lter t.o daduco tho volumc•~izt\ dl11t1·lb\ltiim th11t giver, 
rise to th0 ob6orvod Hcottoring chamctcriatics. naaults may 
abm oo 1.ron11formod to the equivnl<:nt 1,urfnce or number 
di~1:ribution. Rofor to Chn1>tcra 19 und 30. 

Partit,ion.ing It/feet. 

If an oxccss of liquid t)r 11olid ii; 11ddod to II mixt.u1·e or two 
immjscihlti liquids, it will diau·ibuto itllelf het,Wt!<Jll tha two 
phoses so th11t llRt:h b ecoiMi, 11nt.urntcd. Jf th<, K11hs;t,Rnc:o iK 
udded Lo the immi1c1ciblt1 aolv<mf.s in un mn11u11l in11ufl'icii,11 t. 
to !!1ttA.m1w lihll 1ml\lt,ionk1 it Atil l will dh1t:l'ih11to botwo,m tho 
two layel'fl in o do finite r.oncontrntion rutio. If C1 o.nd Ci 111·0 
the equilibrium concentrations of tho Hllb~umr.o in Solvont 1 
101d Solv1ml 2, the equilibrium expro"aion becomes 

(' 
... :1 ,., h 
Ci. 

(2) 

'!'he oquilihrium conal.imf. k is known 011 I.ho diAt.rihution 
rnUo or portition cocffi cicmt. Biolofl'iw1lly1 in ordor for o 
phMmncologicnl rcspon~o to occur, it iH nuc~&Kory U1Rt. lhc 
drul{ mol<1cule cro~H o biological mcmbmno. Tlio 111(u\1 -­

br11ne, co11Hhitin1,1 of p1·otoi11 nnd lipid m11tm·ial, 1\t\t.,; 1\!l 1\ 
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FORM I 

INITIAL SUSPENSION 

PR!.:FOflMUI.ATION 143{1 

·.·. · . . ~.✓ 
·. :, . . 
, , ' , 

· . . ,• 

FORM l 

SUSPENSION AFTER 6 HOURS. 
Fig 75•4, Pholomlcrogroph~ llhowln(J cht111()B In cryalfll :.lw for n ouspenslon of r-orM I ot 1:1n AXporlmonI11t drug. 

Jipophilic hnrriel' to mo::11, dr11n11. 'J'hc rcsM1mcc of thi~ hill'· 
ri('.r to drug trunr1for i::11'(>)i1ted v., f:hc lipophilic nnturci of lhl• 
molMul<: involved. (Scie Ch11pun· 35.) 

l.lnder11tnnding the pm'1.i1.ionillf( offccl: 1111d t.lm di8soci11-

;;; ·~ ·~ .. • .. 
!!. 
~ 

~ 
i .. 10 

231,m 

MIN•ICS 

Fig 75.5. Chango In cumulative count with llmo for M oquoous 
suapenalon of Form I of an exporlmental drup. 

Uon com1ttu1t, 1m11bhifi one to e~timnte the lli1:<i of ub8or1)ti<,11 
of o new chemiMI cmtiLy. If one n~sume~ the titon111ch io 
h!we n pH rn111:1c or 1.0 w :i.o nnd the iminll i11tt\ijline1;1 to h11VQ 
a pH 1·an1te. f'rom r, t.o 8, in moslc11~c!l addle cln11{l:I (pl<,.:{) wi ll 
be nbsorb1id mor<1 rnpidly in the stomach while ni<1rn h1111k 
drug!! (pl<,. 8) will h l'I 11hsorh<:d more rapidly in t:)H! inl.1!,;linnl 
trnct. Th11ni 1.i·c 0)((:nptions, howevcl'. Some cc,mpo1mcl!! 
haV(\ low pi1rtitfon c:ocfficionts o.nd/or nrc ioui~.ad highly OVCl' 
lhc llutire phyHiolo~ic,1] pH l'Ull~ti, b~1(, litill ahow good hio 
t1vai lability. 

Polymorpl1ism 

A polymnrph is u 1mlid cr;v11tu1Ji1\o l)hm1c of' fl J~ivcn <:om· 
pound rc9ultinr, from the po:iffibilicy of nt lciu,1. tm• diffort•1ll, 
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Fig 75•0, l'lote of orowlh of l'orm I of c1xporlmontnl dr110 In aqueou$ 
111111po,1sion. 
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11rnmg1mw111A! ,,r tlw mol~1cule11 of Uw compound in lhc: 1!0lid 
!ll~Ui. 'l'h() 1noloculo il11elf m11.y be of different :d111pe in thti 
two pc)lyt1l()rJ)h;;, hut ~hot iR not nccoHtmry :rnd, inde(l(I, ,;1,r­
t11in chnngoN in shnpe involve formntion of diflorent 1111)!(1-
cules nnd, hence, do not consLitut.e polymorphi11m. (; ()omct,. 
ric isomers or tautomers, even though int<!r<:,mve1tiblc ond 
rcvcn1ihly so, ci:umot. b<i called polymorplu1 nlthough they 
mny lmhave in 1:1 confuaingly !limilur mnm1cr. 

A :info criterion for datittific:nti◊n <>f A Ay11U;m 1u1 polymor­
phic i~ t.l1e t'ollowinij: two polymorphs will be different. in 
cry1,l11l 1;M1H)tllr<i b1•t idcnt.icul in lhc liquid or vnpor HlnteM. 
Dynamic 18vmerl! will melt. «t. diffcrcut tempcrntm·cs, as do 
polymorph11, hut. will give, melts of diffenmt compo1.1itfon. In 
timo, oiwh <>f thc110 melts changes to nn cq11ilibri11m mixt\lro 
of the two iao1rwr11 with temperaturc-dependont <:<1mpo1;i­
(.iona. Som<i tt1p<1rtcd ca~c~ of polymorphi~m nre undouhl­
(!dly dynomi <i h)omorism, since the t;wo behav~ qui to 11imilnr­
l:io. 

J>11lymorphi11m ill the nbllity of 1111:v tihi1l1<111t 11r 1:1ut1p111md 
1:o cryat111li1.c l\ll more tlum OJl!I di1:1ti11<:I: (:ryatalli110 11))H1:fog, 
<iK, 1:11rho11 nK II cubic dinmond <•r ln1xn1~011ul ijraphit.o. J)jf. 
ferent polymorpha of a giv(m compouiid are, hl go1101·nl, 11s 
difftmmt in i\l.rur.turr. and propt!rt.ietl M 1.Jw <:ryl'!t"1l~ of two 
difforcnt compounds. Solubmt.y, meH.iilt{ point, cfon~ity, 
hnrdncsH, cryslnl ~hnpc, optknl 1\nd ol<1ct.ri1:11l r>roµc:iti<:,i , 
v11por prcs.<111rc, stubilit.y, ct,<: nil vury with tho polyrnol'phic 
form. In general, it, sh<1i1l<l be poi,;$iblc to obtnin different, 
crystalline forms of a drug 80b111.1111<:0 exhibiting polymor• 
phiHm and, thus, modify t-lw p~rform11nco 1no1>ertics for that 
compo1111d. T c) do KC) rec1~1irm1 a k,wwl<icigo of thr. behavior of 
polymorphic;. Ttll!ni 11r1: 1tumM(>Ufi rcviewM on the sobjecL of 
polymorphi11m. In 11ddition, n111no1·ou8 indications of the 
importlrncc of polymorphilnn in ph11rmaceutic1:1ls are report­
ed in the liwrnl,lll'(l, }i)xtons lvc Rtudics of polymorphi11m 
have b<Wl\ conductod on ~lcroids, bm·bitumteii, 1;1ntihi1:1ti1• 
mine11 ond ~ulfon,\micll!R. Prnformul11t.io11 u~u111lv inch1d11~ 
ril:{W(>\lH st11dillt;i ln determine the. presence of poly11101•ph11 in 
new dl'IJg MtbRtanr.OB boing prepared for preliminary hwooti­
l!li(fon in iclsl 1mimol~. Some of the 1>ari:m1<•liir11 routinoly 
inv011tig11torl 111·0 the uumber of po~vmorph,; tht\t oitifit, rolo• 
t.ivc dogr<.-c of st.nbilit.y of the vuriol.111 J)olymorpbg, pt'OK<mcc 
of fl glussy !!t.ntt1, 8lilhilhmt..iou ,,r molJ11;(Jthlo form~, temporn•· 
lure :1t.11hility ru111~e11 for t\t1d1 polymorph, fmluhilitios, mcth• 
ocl of prr.pnrnt.ion of cnch fom1, dfccL of micro11i1,ntion or 
tableting and int,or11ctiOll wit.It foml\llntiou in1trcdie11ts. 

'l'hc iuitial tl\slt of dw preformulntor is to determim1 

whether or not t.he drug uubAt1mcc being cvoluated cxilll-8 in 
more than t)uc 1:ry1M1lli11¢ form. T he following proi.:edur<'!~ 
Arc usoully foJl(lwod to c;11u~n r.ry8tallil,nt.ion of a mct11~talll<! 
form::i 

L M~l1, ,iom11lcl~ly 11 ~mnll mnmmt. of 1-ho ,,ompoum! 1111 11 •I.do 1111(1 
obKUV() th~ KolidifknUm, b~lww,1 <!J'<)ij,s,,tl p,>ln,·•· If. ,1fwr •poi1tnnr.ou3 
frc~zi111:. 11 tr1111Hfot'llintio11 occurs Hpo11lm11:i,1111ly ,w cPII 111, 11111\11'.,,tl hy 
~u(ldl,11! 1,r ,(:r,1t~hi11~, lh(, t1>mpmmd prnhnhl.v oxiah1 in 11t lou~l l.w11 
polymorphic f1,rm•. It •• 011,mnlil\l lo ,,rovont 1111clelllit,n of U10 Hin hi(' 
r,,,m hy i11du<:i11g •111>art.ooli111i, Supomx>lin1t (',111 b~ indu1,~<I l)y \l•i•11C 11 
Bmnll 8ntlll)lt! niz~, h,1ld i11~ th111Mlt fr,r op1n·oxi111ntcly :Ill Acr. nhoul, to• 
~bov<1 lhu mclti111,t m,h,t; curcfully KcLl,in11 1111idc1 t.lic comr,01111◄1 wil.h,·,ut 
1>h:YHitRI •hr,ek h~foro ohHorvinr; it. nnd l'Rf)td coolin,c of tho c1•111po,111d. 

2. Hcnt u »llltl))le nf tho <:(!lllJ)<)\11\d 1111 H h11t~l'n1;c •nd oh~<••·vo wlwll1 • 
c,r ~ ~"llcl-Knlid u-n11~forml\lioo occur,, duri11r, h(!Mi111:. 

a. 811hlilnc ,1 omnll nmountof Lim ,:011111,1,md 1111d nUompl. lo imluw ti 
f.run•fonnntion hclW\I'-''' Lh11 ~11hlim11lc nnd l.111, ol'igir1,1l 111,m1>lc, hy mixinii 
Ulll two in 11 drop of Hnturn\,1(1 ,1,.1h1Uon of onu of t h1,011, H t,hl\ \.w,) 1.tt,i 

polymor,,hH, \111, m<,t1, ,1fJ1hlo mm will 11<, mo1·0 inRolublc mid will r,rnw 11l, 
t.h~ ~x11P.11KP. 11f tl111 n\On: ~ol11hlc m~L11•lnbl1, form. 'l'hin 11roc1?HK will 
conl,i1>lltl 11111.il the mulnklnb!c f(•l'lll •~ l.nm•fornlcd 1~>m)1klt•ly l.n 1,1,(, 
»t11hl<.' foritt , If th,, lll)tn)\l(ll< un> 1ml. polymorph•, -011c mny diHKolvo 1ml. 
lhc ol.lwr will n,,t 1;r11w. If I.he? two nr" id.,,11.i,:111 forn111, noU1in1: will 
(l(:t~lr. 

4. Muh1U1i11~1111xc:t,ij or th~ <:11mp1•m11l i11 n ~mRll 111110,ml. ol' ij\>lvonl. 
halil 110111· 1.h,, 11wt1.i1•1i pni11l ,1f t.h~ comptllmd. IHot,1u, \.lw ~uHp~mclc:cl 
Rcllicl. Cnrt• ahoulcl ho lnkon to muh1tni11 U1e, 1om11crnt1.1r~ d11rillf/ U1ii 

st~f). 'l'(lfll. 0111 i•ol~tu,t innforiul with 1111 ,1tifii11,1l .,,mplfl nHini: tJw 
prow,lu ro m1tlinod in :t, 11hov1>. 

t,. H<1ay111111liz~ lhll 1:0111p111111t1 frr,m Holut.ion by Hhur.t, .,,,,,,linK, !Ind 
oh•1•rv~ II pntli<>II (If 1,11(, pr(11,i11lt11tl)({ 111,11.1,d,,l kl>k))(lll<ll~I in ii dr(>II ,.r 1.h~ 
mothnr lic111<•r. 'l'hll d rn11 1.11(111 muy bo ~11(,d(,d with tho ori1:innl ~om• 
1>,11mcl lo chock !or&olntio11-ph11~<• t.1·11nHformnl.io11. If 1.1111 1>n1ci))h111.11 i, ,1 
,tiff~trc,nt. $)ulymc1 .. 1)h , n,mlnttcm-1,lrn~u.,: (.1·J,umfutmntfon 1d10uld h,ku ~Jlnt:u, 

Ori(:(~ it: lw1 been c:itnhlished ih1\t polymorphi6m or.1:111-;;, 
t,her<i flrn proe;aduros which cnabl<>, th~ 1m,form11ll\tl1r t-0 pr(1-
p1mi tho w1rioui, form:1 in lllr1fer lJlHmlilie~ for f11rU1Hr ov11lu• 
ntion 1111d 11uii11bility for incoJ'l><>ration into <lo:mJfci lorm,:;. 

Onc<i o compound h 1111 been 11how1l to exist in muro thfln 
OM cryKt11llino form, 11 mnnbc1· of techniques are 11vi.il11ble to 
ifh,ntify the different polylllorphic r,hoi;oa r>reB<mt. R11ch of 
thP.$(1 techniquei1 could be sm:cea~ful in idllr1t:i f;vin,:: the 
phu1Je, but II c01nhiMtio11 of method» pl'Ovidcs a mcallij f(ir 
isol<1t:ion ttnd idontifie11lion of 011r.h r.ry~talline modlfirnt.im,. 
111 ordt!r to confirm the prcRcncc of more thnn one cryi;t,nlli!II/ 
form of a compo1111d, if. ia odviAOblo to identify thti modifit:t\­
tiom, 1mii;1.mt·. by more U11rn one methocl. Uilnr, only mw 
mt,thod for 1,,1,111firming the: prosr.nce of 1>olymorphi; 1;01110-
Umc~ nmy be mi1Jlcuding. 

Mio1•0NCOJl,V .. -·()ptknl c.r:,,slnlto1trn11h.v •~ •.l~Cd In t h(, id1?Ul,il'ic:ut.im1 of 
polv1110J'11h1,. Cr.1,;,;.,11, t1Ki~~ in iHo1.wpk 1111d u11i~11t.rcmic: form~. Wlum 
i~<>IJ'opi,, ery8l11l• nrc, cl\m11iu<,tl, th<, velocity c,I' light iH (h~ 11111111, in nll 
dlr.1c:liml•, whit., ~ni•11tropi~ ,,r:,,•l.nlv hn,·v 1.wo 1>( thr(,1; (l iffc1•1,11t li~hl. 
vt1l,,c.t.i1,i; ,1r r1,1fr1)ctiv,, inllkMI, Thia nwthod rnquiruK llw t,<:rvlcc:~ of 11 
trni11~d cryalt1l101:rnphcr. 

11<,t,Slllll<- MolhoctR .... ·Tho polnrir.in~ micrn11eop~, filh!d with II lu,L,w 
t•old •lnKc, i• vot)l l1ijllft1I for ltlv•i~1l,i111.inn 1111l~•morphK, An cx11ori111li:(,cl 
111ii:rnKcopiM. cKn toll q11ickly wholhur P<•IYlll<itJ)h,) t>Xi~t; Uu, d~gre~ of 
~h,hilil,y (If ~he 1111:h1~1,1hle formK; UHnKil.ion lcml)orututcN ttnd 111(llting 
point•; rnh•K of 1.rmlijil.i(11\ ,,,1<Jc,r v,wiou, lhNl\'\111 ~1111 phy•irAi r~mdHi1111t, 
•~•1<1 wh(,lh,,r \<, ))Hl'l!lle 1>olym11ri,hi~m ur. 11 raul.c l.o 11.11 improvod doKR~ll 
form. 

X•llny l'owdo~ Difft'ndlt,11 .. •,·Cry,;1,illi ,1<1 m11t<,1·iol11 in powd~r l•mn 
"iv,: d 1111•,i.:11,r i•l.ic X-rny dill'rncl.ion 1111[.l.1,rnc• 1110(1(, 11r1 1,f p~ak11 in ecr, 
l11in ptu1il,i•>1•r- ,11,(I v11ryi11K i1H~n•it1('K, gad, powdor put.torn uf I.he 
1:ryHl11I l11Ui1:(< iN chnnw\.,ri11\fo for 11 1iiv,m polymm·11h. ' rhi• nw~hotl 111111 
th(, Qdv11111.ni;n c,vnr 01.Jwr idmil.iri<:nl.ion todmi•t•ll"I in thtll, t.h~ sAmpl,, iA 
uinmimid 1,11 J)Y\<6(•1lled. Home <:111·e 11lw11ld ho nxorciHcd in rcl111ci11K 011n 
m11i11tni11inr. pnrt.iclfl•Hi,.,\ ,,,1111.rol, A v~1·y umoll •nmplti aiz11 i, 111•<•1h1tl 
,uul the\ m,,1.hofl i• nnud~Htnu:livu. 1'hi, 111cllwd hn• ho<m n•ecl hy 
Hc.vurnl lnv1)ijl,iK11l.1)t'11 i11 ld,,111.ifyin~ p,,lymmph• in phnr111111,outk11l11. 

h11'r11rnd $p1,,,tr•J~l'l>l1y .... .'l'hi" pr,),:,:,hm, i~ n~ol'ul in idcmtificnti,m 11f 
pulymt)l'phK, Solid anmpl~H tll"ijl. he 1.1:\\>d ,.,im,,, 1)uly,,1,1tphK of,, (:om• 
pr11md h11vc i(l(,111,lc,11 ~p~1:tr11 in 11oluti◄111, 'l'ho tech11iq1111 ,,111 ht)"""! for 
both qunlH11tfro mid 11unntll.11th1c i(lm11ifi(:(1tio11. 

'l'h,1rm11I MntJ1odH•••l>i(fon•nl.iitl :«:n1ll\ in1: e,tl111•in1ot1·~• 1111CI clifhmm­
f.inl th"r,))1)11111111:,,~i~ hnv« hr.cm uaod cxte11Kivdy to ido11l.if:,, 1>ul.l•11\i1rphk. 
f II both nmthc,da, I ho hl!u\. 11>~• ,1r 111.1in 1•,\~ultitln l'rim1 phy•it·nl or 1,homi1:,<I 
1.rn11~i1ions or.c:urrinr, inn Rnmpl1t iu rnr~ml<Jd llij n fuu,.:ti,111111' 1;1m(llll'1l1m<, 
n• thll •t1hnlant<• I~ hontcd 111. n uniform rnt~. gnth11lpk· chu•ir.~•.•• l)l)th 
cmdoU,~rn\ic tllld ~x1•f.ht1r111ic, or<, c,111•1\d l1y ph11sc 11·1111Kitio11K, 1;,,r 
c~1nnp)<1, fn~ion , knhlhnntfon, •olid-s(>licl ~rn11Hitin11 ,uid ,e,1\(,1' 1(1•• w,11t,r• 
nlly p rod,1~~ and,,t.hurmiG off¢,;1« while ,:ry, t ,1llii,1tion 11rnd111,o~ ~ml.hue, 
mic 1,ffocla. 'l'h\\rmnl 1111nl.v~iB l•1•nbk, 1)11c h> c11l,,11l,1t;, Lh11 thormnc\y• 
11n111ic 1>11rt1llll•t.<•r~ r,,r tho Hy•tom~ h()illK evnlunt~d. Hu11\~ of l'i.u,iun c:in 
b~ ohtni,wd 1111d lhu rntu of convornk,11 or l><•l>•moc·ph• rl~1.orminud. 

DU,1to111<1l.ry ... -l)jl11um1~11·y mun•urn11 ~hu d111lll(\I in wl\1m1, c,111~ccl hy 
lhorn111! ,,r l'l>c11ti<:11I ufft,d,s. H11'1'i11 nnd Higud1i'1 llij(ld clilnlollltlllY t,1 
follow 111~ ml!ltin1i lml111vior uf \.hwhru,1111 ,ill by m,,,1Kt11·i11~ \.1111 11pv1,ili<: 
volmllo ,,r lx,th 1·u11i1lly 11)1() alowly 1:m,lud llwobromu oil"" a flmcr.ion or 
incrf!UHintt l:t+mporn1.ur<t. Thn 1u·,~1Hm<:<: of tho m,~tn.,it.rd>)t; fnrm w,:" 
xh1)wn hy II r.ontrnction in I.ho hllllporntuni ,·rm1(<: of i0° l,o Z4". 'l'hiH i~ 
illu•trnl,11(1 hi ll[M ?I\ .. ?. Dilntnmot1·y i• ~xt.ronmly 1w,,11t111c!; lwwc,v<,r, iL i• 
v~r.v tmliou~ 1111d t.im<1•c•m~u,11ir1,i. lt •~ ,11,t nM,11 wi,ldy. 

Proton mnf(nctic resonance, nuclcur rnn11nctic r(lso111111c:e 
1rnd oledron mkm11co1>Y 11omeLi>mi~ ,iro u~cd t.o Af.udy poly• 
m,)rJ)hi~m. 

Polymorphs (:1111 bt, clw,1:1ifiod into one of two types: (l) 
,mantiotr·opi<,-.... one ptllyrnvrphic form can he chnnr,ecl rc­
voraibly iuto unoUJ(lr Oil(! by varying tho t1impernture or 
pre.~surc, e11, sulfur mid (2) m.on11t:ropic,~ .. -ouo l)Oly1,w1·1,hi<, 
form iii tmat.ublli 11L 1)11 t.crnp(1rt1t1mill uncl prcaaur1ii;, ~ll, glyc. 
<iryl iit,m•rot.~lli!, At II l\pccifi<~d l.empornt:ure ilnd prc:AAurc{, 
011ly ono polymorphic fo1·in will be thcrm(l(lynmnic,11ly st,ll• 

blc. However, ot,hor mi,t1l$l1~blo f'orma m,iy exfat under the 
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'fomp<~rature ("C) 

fl(l 'IG•'l, Dll11l01lll'llflC {1UIVOf.: thoobron111 oll, :;lowly imcl mpl(lly 

CO()lt.•<I. 

1111mc condil,io111,. 'l'hcse 1m,t111;1.ublc fonm; will t:mwe,·t t 1) 

the 11tnblu lat,tic(l ;;t1·11dul'e~ wiU> time. The fir~t. imlic1.1Lion 
of the ,;ig))ifi<:111wo flf II Jlolymurphic t ransfom>11t.io11 in o 
r,ho1·muc<J1.1ticul ,iysf..cm wm1 not,l.!d with novobi<•<:in. ' l'ho 
onwrphot1s form of novohiocin wu" found to btl wel!-nl, .. 
11m•bc\fl; h<>wuv<H', when fomwln1,,,(t into 11 ~1rnpunsion, 11 n 1•• 

vori;ion 1>f the 111(,1,1~~ tnblc form to J.1111 mm·,~ ii1:nhk cryul~11l.im1 
fol'ln occmTr.d r,1,;1111:inr, in poor 11.bt1m·p1.ion. 

After it hat1 bM11 do1:<lrmitwrl t11111. 11 drn1{ ~uh:.tanc.:c do<,i; 
(,xiAi in more \.hon nno <~ry:it.o llinc form, ~ho ;:onditimrn unclm: 
whid1 Mich <;,111 lw prodncocl Hhoul<l be m1t.ahlishc,d. h1 thi1> 
nrn1rno1·, prnp(:1· ,:ry:-if.r1lfo.it11J t-ondi1,ionu 1:1111 Im m11i ntJ1il1(1d 
from bai,c:h Lo butch ti) u11(111r,, 11 un iform m1<l 1H,t<>ptnhlc rnw 
mal,()l'it\L H.om·yi;l.ulli1,,lt.ion 11\}lvont, rate of ,:ryi;lnlli:mtion 
111111 ot.111:r fodom )l'l/lY cnuflo one i:ry:;tnl for m t,o (fomi nt.1tc. 
Durin1~ (,h<•I prnlimin,11·_y invc;;ti1:11tio11 to cst:ubliiih thft!IH con• 
ditiom;, it, i1;1 n(ic:c,.m,u·y t:o mouit.m· the forms ))l'(•pi1red. Jl'nr 
ox,1mpl0, duril11~ 1:h~• j)l'(iliminory worlt with 1111 indol<i dcl'ivn-
1.ivc, difforc.:nLh~l 6cm\nin1( cnlorimc,t,ry, X-my nnnly1.1i:1 and 
Jnfrnn,d 11,unlyllis wet1, 111,cd 1.•> c11t,lbli1:1h \.hut ))1llymorphll 
were pt'OHOl'1t ,rnd r.Ju:1t t,h11y coulcl be: ()l'C:J>ai·od rmti11fnr.t:ol'ily. 
Vil(~ 75-8, 75-9, 1rnd 7tl-l.0 :;how th() ro,;pl)ct:iw dnta for U1i1; 
<:ondusio,,. When polymorphs lll'C! ahvwn fa> bfl prnscnt. 
oxptwim,mt.~ i:;hould he de8i1:nci<I to d!\t,inniue whoth<:t' <W not. 
the (>l'(►pr.1-t.i<:1:1 differ 9ufficie11Lly lo 1111.<,1· th(,ir 1:1h,wmnc0utic 
m: bi(llo,:ci<i bt,huvio1·. 

Diij1:11)h11,i,rn \:t:HW cnn he u11tid i11it:i,11\y (;v ~ho,v diffor<,1H:C1A 
iu nppnn:111'. (!\luilibl'ium 11oluhilitio~ p1·ovidcd u dix,wi111inilt.­
ing 1mlv,rnt 1\ystu1)1 i~ uscict. \i'i,,; '/fi, 1.1 ilhml.ral~i!< (li11P.,o\ul.ion 
clnt:u rol' Lwll 11olymOl'plm of 11 11 indolc dcrivot,iv1) which hod 
1.1i111ilur d isGolution in !,he medium u:;1:d; I.HlWCIVCH', wh,,n ii 

mo1·0 dirl()rimincitinci cli1isolutio11 medium WI\$ 1111c1d, il w1.1s 

Pl~lcFOl~MlJLATION 1441 

10M11 
f(lllfr'lfl 
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Fig 75-0, n1ormogra1n11 for l'om1:; 1, 1· aml II l)f Sl<&F :;10097. 
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Flu ,!HI. x-n1w <Jilltnt:toornm~ for Forms 1. 1 • imcl II of SK/I.I' 30091. 

pormibk IM t{b(1w diffe1·m1cc·!8 in Ll.ieil' dii;iioh1 t11)il tih,irr.l(:tc!l'i~­
tir.s. Thi1:1 i>i ill 11i:.l.r11f:,1d in Jiit! W- J 2. I?ro1t't l:h,1 t.hihi prn-
11011!.ud for Urn iodofo dol'iv,1tivci, i.t w,~~ cm1cl11dud 1,hut. tht:rc 
would be no ap1)1·c,1;i11blc,: diffcmmcc i11 ihc 11v,1i li.\bilit,y of l,lui 
Lwo fcmn:1 if they w~w(l to he ndmlni1;tcrnd <.wu lly in 1:1 ~olid 
i)oi:.11g<: form, 8ub~<iquorit tll8ting in 11nin11.1l1:1 conl'it'mcd t·,hiii. 
T ho Nornnt equation tellltcii; the rnl,C! of c:om:entrntion in-
1:r11111l~l t.o 1.h<: Mlubility <.)I' n (l ic1$olv in11 HO!id nnd i!; com111011ly 
writt,m 1111 

i!:(:. UV :1!~. ( C -·· c,) 
clt Vh • 

whcrn A it; th(! 111'<: 11 of the (lj,;ijQ)vln1: iol.1wl',1c1i of' t)l() ~olid, D 
ir. the <liffo,;ion coc!l'ficiont of (:h(! 90Jot11 in 1.h<1 i1olvm11,, V iii 
the vollm\cl of the ~olvcnt, h ifl t.lw f:hi1:ltnei;s vf the diffwion 
layer and C. ,m<l (,'1 11ro con(:e11t.r11ti<11I 11f i.lH111oh1t.c 111. i;ot.m·11-
tio11 and Al, tinw 1., respectively. Tho miua1,ion rnd11c1:H to 

FRESENIUS EXHIBIT 1013 
Page 286 of 408 



144;1 Cl-lAP'rliH i'u 

~ 
, ............ , .. .. ....... ,.. .... .. . .. , .. . ......... .. .... .. ... •1· ........ .,.r .. ·· .. · · " 1' ....... , , . ... ..... ,. · ·, ........ , 

1 • ~, 1 • a 10111a 1J 14 
W~Vhr.HClM, )''"\ 

t=lg '/5-10. h1lrared spectra of Forms I, I' and II ot SK&f 30097. 

0.05 

0.04 

i 
di 
E 
"' er, 

U,DJ CJ 
C> 

"' II. 
<>lJ 

l.li 
0.02 

o.o, 

DISSOLUTION MEl)IU"1 -

1111' ARJIFICIAL GASTRIC HUIO 

POIIM I • 

fOIIM II • 

2 J 4 ' t 
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Flo 75 .. 11. i)l$!lOl1JII011 beholllOr of Formti I nnd II of SKI!.!' 30097 II\ 
nrtlllclal OR~trlc flulc:1. 

for th<i 1;1xpwinu.mt11I \':\111d itiom.1 wlwr(i C, > C,. Since lJ ii; il 
properl;y of t:ho i,olut1} mol(!C\lfo nod tho solvent, it i~ iudc­
pondent of th~i a1ilid -1.1~11(,1i form. 'l'he experimentnl condi• 
tiooa ctm h~1 aHl,i,:tnd mwh tlmt A, V nnd h can be mointnined 
com1tont.i11 m1NlijUJ'in1~ t.he dilll:1olutio11 mte~ of different po)y .. 
morphic form1.1. ''J'hc1 di11~oh1t.io11 rnte then is dil'eCt~v pro·, 
portionul (.o C~, the 1mtum1.ion aolubility, imd the differences 
in the t1olubiliticu, cu,, ho rnlnt1;1(1 t;o thcil' free cnergie,;. 

'l'hc :iolubillty tmd di1:1lJolution behavior of sovcn1l poly­
n1orpho of chlorn1n1)hcnk:()I pt1hniti1t~ hnvc been deter .. 
minocl. Ji'ig11 'r5· l3 and 76-1,1 illuHtrfltll t.he dt1t1.1 obtoinod nt 
ijCVerul 1:empcrat.ure1;1. Jt. is n))pnrent from the diasoh1tion 
btilmvior tlrn l; U1e nuiximuJll vnluc!I obtoitwd were good np-
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Flo 76-13. Oissolullon curw~ lor Polvmorpl\ C of chloromphonlcol 
palmll&lo In 36 % t-tiutyl 111coho1 sn<J wntel' at 30, 20, 16 nncJ 0°. 1,oy: 
30°, 0 - 0; 20°, ■-■; Hi0

, .t.-LI; 0°, • •-• • 

1.0 

0.8 

.tt"',.~"-· .. ... 
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Fig 75• M. DlsBolullon mn·11os for t>olymorptw A and a of chlomm .. 
phenlcol 1mlmlt11to ln 36% r-bulyl nlcohol anti water at 30 !'Ind 38°. 
Key: Polymorph A, 30°, O··•-O: Poryrno,·ph B, 30°, I:>., • . A ; Poly• 
n\Orph A, 38°, ♦ •• -♦ : Polymorph B, 30° • ·. · • · 
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Flo ·,s.,s. ThO voo't liolf lype plot fO)' Polymotphe A, a. lll'ld Col 
chlonsmphenlcol pulmltote. Key: Polymorph~ A 4 : 0 • - • : o,,d C 
0-- -0 . 

hblo I- Tt\41rmodyr1omle Vnh1011 Cnlcutatad for Polymorph& A, B 
l\nd C of Chlornmphenlcol Palmll~lo6 

T(IIOijltlon 
Temp. 
(•c, Nontoi 

f'oly.- IO Solution , ,lG,. ,~s)~ A/,\,.., 
morph f'ormA kC,Jl/lllolo col/mole,• 98\1 0-tiU" 

···•·······--··--·-·"·'""' ,, 21.11 
n 88 H\A --?"IA --18 ·-17 
C r,o 17.?. - 4M> ~ J;~ -l /4 

pro){imatlo11ij ol' I.ho imluhility of the vorio11~ fo1:m~. Th11tt1-
forc, obt.aininJI d11t11 at i,evoral t,Ol\ll)Cl1'11turo~ would unitblti 
one to calculoto tho thennod>•monic quontltie~ iaivolvccl in 
the t.r11m1itfo1\ Crom tho met,l\all\blo to t.hc Ktable form. J\ 
plot of U,~ 1:1oh1hility cluLn Uij u fun~~ion of llllllJ'l!TIJ(,ur~ in o 
typicul \/!\l\'t. Hoff fm.1hlou ii, 11how11 in Fi~ '75-1 f,), 'l'hc 
tt(:mighl,-lino 1·olntio11ship tinublus one to culculttt<:1 (,ho hool:ll 
of -~olution for tJ1e vm·i()\1(1 fol'me ond ttl!So, by tlXUt\ll<)fotlon, 
I,() t¼p[)roximat.c the tram,itiun Lc-,u1pcrnturttt1 for tho vorious 
for11111. '!' hose v11lm1tt RrO Ahown in Tabler.~ 

At constant 1,emp(irut.orn 1rnd prei;i:1\1 f1i, Lh(1 fr<HHlll<lTI/Y 
difl'orenceK hot,woen 1.hii polymorph11 c:uu 1)(1 l)11lculo tc,cl hy 

C. Polymorph A 
AO "' R'l' In --~·~-··-·----

' C. Polymorph B 
(6) 

Thfo eq\rntiou rolntos the ijolubilily, C,, of (,ht! pvl.vmorphk 
form8 at 11 pnrticulnr tempor11t11ro, 7', t.o the free cne1·t:Y 
diffel'e11c:i1~, !Ji.G1• 'l'nhll'! I 111M <:nntnin,; the fnH,-cmorin, dif­
fornnces cnlculntcd for thu 1wlymorp l111. Tlrn 1:nthnlpy 
changes al110 cn11 be determillOd for the vnrlou11 Lronsiti on,; 
by ~ubt.rni;lint: the het\t, ol' aoluLion de1·ivocl fvr the nt.nblt, 
fo t'l)l fr(lm th11t of the mll(,n11l,11hle form. Al11<1, 1ll.1rny 1)111·Ucu­
lt11: t1unpor11t.ure, 'J', th,~ cmt.ropy for the l,runitil-ion of poly­
murr,h11 ell!, ho evuluot.cd by t.ho foll<>wing r<1h1~ioniihip 

., t:,,.H,, •II - AO, 
6.8, "' '1' (Cl) 

'1'ho volne.fl comr)utcid for the trun1+ition1t 11!~0 uro includccl in 
'!'able I. At t-hc t,rnn&ition t.1onporu~ure, 1:,.c;-1 iA 011uol to z~ro 
1md Lhc entrlli>Y <:nn h<, r,nlculutu<I, noglocti11g t,ho free• cncr­
HY tcrm in Eq 6. 

Th<.~ tho1·111od_y11rnnic rclat-ionahipli discutlliod ore h11t:1od 01) 
the w,sumption thot Henry'~ Low is ohoyod. Knowlcds:o of 
these th(!rmodyno.1nic ralntlonl'<hips en11hloR tho profonmlll\· 
tor i>ti select. more rotionally 1J1r; more encrgotic polymorphic 
form or tho dn11( hoing inve1,ti~11t.ecl for fortlic1· pharmucolo.c­
ic11l 11ludie11 11nd nl~o to hnve n prolimin,~ry R61>e1c1~11i1m~ ol' itll 
prob11l>lc 11tt1bilit.y. 

Whcll a prnformul11tion uroup iiludcquntoly invetit4~utos 
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polymorphir, drug form11, probloms mrt)' develop ch1rinl( ihc 
devclopmont su.,g(i . Crystal ~ruwt.h in 11\t!Jl)!lJ)t1ionB 1·e:!ult.i11g 
in poor uniformity, poor 11ppct1runce, pom· bionv11ilabil i1.y, 
trnniiformotion 011<:lll'rin11 di1rl11g milli1i1~ or t;l'l\mtb,ticm 1·0• 
ij ulWnt( in ch11111c111; i11 t.bc J.)h_y~iMI 1_n;d bioltlgknl c:h1m1dcri,1, 
tiCll, inndoqulllo phormncologicol ro~ponso And poor d1cmi­
cnl ijtobility arc iypi11nl p1·ohhun:1 thot may b<'-<'m llO evident. 

In dcaliilf! wit.h now dru1< 311hKtnnt-eo, il- ii; ox.trnmcly im­
Jl()rtnnt to lrncl\\l ~c1mnt.hinr, about thr.ir 11ol11hili ty chnmct.cr• 
ill(,icn, c!!pC<:iolly in 11qucou11 !¼Yi;l.<:m11 sinc:l' tht:y mu11t. 111>~ijl-!Jlll 
1101no limit.t,d aqtwo1u1 llOluhilit,.v l.t) clici1, a thornpouti<: ro­
~pon:ie. When ,, drug ~ubst111H:<1 h,11; nn mlt1com; nolubllity 
lc!flll than l 1n1;/ml. in l,hc ph~ iolotfic pH rrmg(\ (J ,-'1), n 
potcntlul biouv11il11bilit.y prohlom mny oxist nnd p1·c:fomwh•­
l.ion Rtudiu!:' ttho11ld ho init.fou:d l:o 1lllc:vi11~ 1 he prohlorn. 
Rquilih1fom 1:1<1luhilit:y of the drug M11b~t1111cc ahtmld be dc­
i<-,rminecl in tt ,;olvent 01· Holvcmt, ~y11tcm which dnc!S\ nol, lmve 
uny toxic effoc:t.~ 11n the Lcut. nnim,1l. Thi~ iM d1m\! by plnt:inl( 
nn exces11 or drug in n vial wi1,h tho s;o lve111. 'n1c vi11l ii; 
fl~itatcd IIL c:on111.011t. t.ompernt.\lrtl (Inc\ t h(' oJ\lount. of dJ'l.11( 
dotcmnln<ld J>(lriodir.nlly hy 1malyMi~ of 1.hc11u1p1-1rnM,mt fluid, 
l~quilibrii,m i11 not achieved until nt lcuHI, two 1t11<:ce:Jsiw 
Hnmp)cij htlVl·l ilrn same rell\J II,, h:xpcricncc with :\lolnbility 
dctennim1.tionrs would indicatAJ th11t: equilihrhuu i11, u&nttlly 
ntU1in<ld by ugitntinu ,1vo.n\iuhL (Approximntoly 2.1 ho\rn;). 
Solubility ,fotcrmiuat.ious Cl\ll bo conc\m:tcd ut s uv<lr11l l~i1\1-
pcruturc1,; Aince the rc~nltan(, drug product,!! ull:imuldy will 
be subjC(:tod to A widt'. v1iri11t,l1m in tcmperntm:t'.. 

Jf the ru,lnhility of th<1 clrnr,i 1111hilt.n1J<:e i1:1 lel!ij f.hl\n thr. 
J'CQUired ccmceJ1tratiu11 1)ccci;so1·y for l,hC! 1·ccc)U1tnQ11<l()d 
clcme, fll-<1p11 muot be tuke1\ Ii> imprc,ve its solubility. The 
appron<;h t,1ken u~m11ly wm Jcponcl 011 th,~ cJw111i1'.al nniurc 
ofl,hc drug llllh9luncu Md Uw typl, of clru1~ prudoct dt1$i1·tid. 
If t,he drnr,i substance i~ uddic or b11)1ic, it~ twltibilit.y co.n !Jr. 
inOu<mcfid by pH. Thrcrngh t.h<J n1)1)lica(.ion of tha Low of 
MnKK Action, the :1oh1hility ,,r wonkly 11cidit :ind h11~ic drug 
1111hHtrrnc:c~ Ct.Ill llli 1m,dietod 11, n fundion of J)I-l with n 
<:oni;idernhlc clc1rnll-! of ,icr.urocy, wii1lg l,h<l following cwtn· 
tion~ for tho W(~«ldy 11<:idic 011<1 bnt!ic druJ(1.<. 

Wr1oh Acicl Waah l3nsa 

.9 "' 1( I+ ····~··· .S1 "" J( I + ··• - · ( 

1<. ) ( 11r1·J) 
I • fJ-1"•·1 a }(,. 

(7) 

'l'hol'C urc mnny drug 1111h!!tllnccm for whid1 pH udjut11Jnent. 
c.loc.s not provide 1-111 liPl)roptiol.c mean6 for Mfooting :wlu­
tion. Very we1tkly ucidic or b11~ic d1·ul.{8 muy require u pH 
thnt could foll ouCllid(l the Clcceptcd tofotuhlo 1>hyAiologic.11l 
l"t\11tte or m1w cu111:1c., 111.iibility problcrm; wiU1 formulation i11-
grr.dim1t..,. For t1X1.1mplo, on exp~1·imc,a1tr1I indolo h11d fl.Ii 
equilihrh.im ijOJubility nt. pl-I. l .,l of npprnximotoly 50 mf{/mL. 
1-1.owevor, whr.i1 t,ho pH of U1is i;y11t,0m Wllfi i11c1'Cnsed to !IP· 
pr(lxiinoWly 2.0, Lhu solubilit.y 1lti1:ro11~cd to lt-ss U>11n O. I 
m1/mL. 111 1:m,ui; lilrn thi11 cmc, or wilJ\ nnnclci(:t.rolyl,eu, it i i; 
ncl:liijl\111·y 1.1) ~Ill(! 1:1om<-: othor mtlUIUI of 111.:hi c:vi111, bc1t:t11r 11oh1• 
1.Jjli(,y. 

Coaolvo11L o)'Mt,,,mo hnvo be,())) u~ocl quitl1 effcctivtly LIJ 
ochi1iv1111oh1bility for poorly ,;olubhi drug i-ul,11tnnr.r,K under 
i11vt1sLin11t.ion. Propylene rrly<:ol, /(lycorin, sorhitol ,md pnly-­
clhyleno r, lyi:ob have c11joyo1l u wiclo 1·r:1ngo 1\f succcn!l in Lhh, 
un~u. Th1ly hove been ve,y 1111o{ul nnd 1~mWl'nlly ac:copl,llhle 
for improvin~ ~olubility. Additional 6olvtmts ll11ch tl11 l!lyc\cr­
yl (ormnl, r,lycofmoJ, (1thyl cnrhonato, ethyl lucLnLH 1111d d i­
methylncet.omidc haw Lc,:n cited in 11 rcwic,w orLic:io hy $pici-
1fCI und Nosewoi:Lhy;11 howavol', it ,mmt. he 1imphosi:,,\ltl UrnL 
with tlu, llOHl!ibhi exception (1r di111l!t:hyhwcd,111nidt1 1111 of 
thM('l i;olvonl,ij hnvo not boo11 u11cd i11 CJl'lll produetk nncl t.holr 
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11<:C(ll)t11bilit.y mny be doubtful. •rhc number of vchic;lcr; 
r1iudily 11vnil11hfo l,o impi·ovo >1ol11bilit:y fo mthcl' limit.ocl, yet 
tho fr(1qooncy (1f 1.h,,ir u,io ill rathm· high. Soluhiliii!ng o new 
drug 8Ub~tm1c() <:on im1m,vc il>1 ovoilnbility. Por cixnmplc, 
when u 1.riit:t.in,,indolc w11s 1ulmini11tcr<:d in 11 0.02% 1,olutio1J it 
showed on C)Quivalent responi;c in 11111.ivirnl nctivity to II 2.6% 
~11apom1io11. lnfol'mation genernt.etl cc1rly itl 1,he pref'(l1·11111ln­
t:io11 ,itouc cnn 1·c11ult in o rnfinomont of the do~l\l,l(J ro,::imon 
imd nllow for a more ncc11ml,c.! r.st,imntiCln of l,ht>. MfM!.ivc: 
done. 

Coi.olvcnt11 mmnlly ~crve o twofold purpoa~ in m1111y plllll'" 
nu1cot1ticol liq11id prodt1ClK. They 1101. (inly elfout,sol11ti011 of 
the drng :mbstnncc bu(, uh;o impi-ovo tht\ 1:10l11bility of flcwor· 
inr, co1111t.itucnts addod to tho 1m,cluci1.. Jdo11lly, ill determin­
ing the npprnpria(,(! mtio of co::1olvl'Jlw \.(> 11Chi<ivc the co11ce11 -
tmtion one mu1;1t nd1iove, it. is rncornmond\'.d t.l effect solu· 
tiou nt. tho com:cml,rntion desired alld tlwn phlcc the Kolution 
nt 5" and allow it t.o equilibra\.(,. II' procipitll.tiou occurt1 
under thCij() co11clitiomi, iL nm.v bl Bo,:1ma11ry t.o ult.er the 
cormlvcnl, rnt:io. 

The u~() (rf 11urfoctn11ts of v1.,1foo1.1 typc~-····llOnionic, cntion· 
i.c or 1)11ioni<: •-• .. 11ii solubiH1,i11,; 11genl.~ for medicinal suh­
sl,1mc:c,1i iH widospreud (11ec Ch1ipillt' J 9 fo1· ilhtsirntiorn; of 
spedfiil 111108). 'l'hc effect of 'l'ritc11l WR-1.:-1:m in ~olubiH¼in1~ 
scverol stcr,)ids is ,;lww11 in l•'il:( 7fi-16,°• 'l'he effect. of 11n 
unicmic, 11 cationi<: und u nonioni<: ~\1rfocl,rnt on the solubili­
(.y ot 1111 ,rntinngi1111J comp,,u111.I hoinu <:on11idcmicl for c:Jii,icul 
Lt,11h1 ill 11how11 in Ji'i1; 'lCi-17. l~rC)m such d11tu b1v(!1;1(.i1wt,orH 
mny he guided ill (,he M~h!C(,ion of Moluhil i:r.ing 11iien\AI foT I.Ill~ 
in prcpnrntion8 t{1 b(! atu<lied in humans, l>tit it IYl\Uli, bo 
<tmphnsizecl th1l\ Ultl 11<;(:c,pt11hility of a particulur ij()h1biliz­
illK agent dep(ind,., tdl!o (Ill other foct.m·s thnt d1\l,f?rmi1l<> iii, 
1mit1.1biJit;y fol' 1,he intonclccl tmi. For tixnmpl~, 1JOl'fo(:tm1ts 
nre known lol.1 intM·ucL with sumc p1·t)t1e1·vuti11m, ,rnd thorchy 
dec.rn111:1tl JJl'(;"c,rvotivo nction, foi- which rcl!ij()ll the prd'nrmu• 
lotor $hould alwt1y$ recommend ~1ul1e l,ypc1 of hi<,logicri l tell\: 
to demou11trnu1 lht1t ihr: a<:tivity of l,h(, dru11 ,;11h,-toncc bcinf{ 
Htudic>.d is not. 1·cduccd when ii, i11 .. 0111bili1.,:rl by a surfoct1111t. 

C<1mplo.xntio11 phcnomt!l1u 1;0rllllLimr1s (!Oil be. u::scd Lo im­
ptltt bdtcr i:olubilit:y d1unA1;l,etiM.i1111, However, t.lic dc1~re11 
r,f M11oci11tfon tmd t.hci ti)(l.tJnt to which ~olubility cm\ lw 
incrcnned gt111crnlly ill O<>t 11doqunto for UBI.' in phm·11111ceuU­
c:nl 1>roducl:i1. In uddi1.io11, m,rny comp!exin1: a1;1.mt11 h,1111, 
t>hysiologicul n<tivH.y. 'l'ho mo~t noteworthy e'X:m1ple of th(l 
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Flo 76-10. Tho <1llect of v;~rylno co,1ccmtralions of Triton WR-1330 
In wator on the solublllly of 1;10111u u1lll•lrllltlll'll°l1!1I01'y &l<iroldij.' 
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Por CoO\I W/V SurlnclAnl 

1~10 76•17. Effoct of aurf!lcltml conoon1ra11011 on tho solulllllly of 
Sl\&I' 33134-A. 

utility of compleimtio,1 to cnhai)ca l'Jolubilil.y iii t.h<: P\IP­
ioclinc compfox. Hydro(,ropy ,;1.ntu,\t,i11,c.,11 Mil be used to en•· 
hcmce solubility. High (:on<io11trotio11!\ of urM, Hnlicylntc:i 
and xm1thimi1;1 hllVC! b1:cn 11i;(1d i;tJ<lt!<,i,dully on sevcrnl occu­
ftione. A1t.ail\, th<i c';oMopl. ifl 11vi)il11hln Im(. t.ht incrcn~c in 
solubility normally ob,Mvod it. not t1deqt1ol,c for tuic in phu1·­
m11<,eut,ic11.I proch1ct.l.\. 

Salt F,mna/:icm 

Salt-forming cti::cnw oft.en :11·<1 choi;(lll <;mt)i1·i<:11lly by tho 
phnrmoccuticnl chcmiijl, 1,rim11tily 1m th(t bu~ii, of tho cost of 
rnw mllt.cl"inls, eMc of r<1cr_yijUJ.lli~.i;\.ic)ll 1111d p11roonl.c1ge yield. 
Unfortunately, there ii; no nilfabln Wi1y ,if 1m1dict,inf;' t:Jie 
inf111ence of 11 r,art:ic;ular i,nlt !!pocioH on the hchovior of the 
p11rcnl, ('.Vlnl)O\llJd in dm111gc forms. FurtJ1crrnorn, evc,1 
wh(in m1my ijftlt,fl of' t.h11 h11;;i<: c:ompouud hnvo been pn!pnrnd, 
there are 110 eff1.,l:tiv(i scnionini: tochniquei; which mttke the 
sefodion pr<)('.llijij of thl.l IJl)lt ,m e1111ic.,r IJL~l1 for tl1e plumnudi;I,. 
Thu funclnl11\mt11l 1:ot1sidcr11Lio11s which may h11ve 1:1ome in­
flue1K'il on 1J1~lt 1Joh1(lt.iou nrn physienl nud clwmicul l!tability, 
hyt:r<>Hc:opidty, flow!lhility imd solubility. 

Th'> 1)1.nnbc,r of Hnlt fonn11 nvoilnble to the chemit1t, i8 h1rl(t1, 
1'11hh• II li~ts tho cntion8 and 11niorn1 prMe,,t izl J?l)A,np• 
ill0(1V<Jcl cc1mmorci11lly murketecJ tiult:; vf ph11rmuccuLical 
>l1,11mu.~ 'l'ho monoprotic hydi"o1:hlo1id(li, havo been tho 
moiit frequent choice of the nvail«hlc: unionic 110lt-forminK 
rndic11IA, while sodium hl\S been the mo>1\, prnclomi1111ni cnt.­
ion. Duriltf{ preforrnulnt.io11 evttlun1.io11 it in extremely im, 
portnnt to catnblish I.hat, tho p11rU(:ut,11· Mlt fol'm in question 
will hove proplltl:iet. Umt will MijUI~ ill II minimum of prnb· 
lcms dul'illl{' the dcwolopm,,nt of' the dos1:11ic forml!. Since 
toxicit.y ijt.udiw u~o1illy MO initintod soo11 ul'l.<tr u compound 
ht1t1 be(lll d,u1i1<1111t11cl for l\11·thcw Ktmlio._. in m:111, it i>.i impor-
1.n11t 1,ho\. U1(1 1'11111. form selected Ju)!\ hrion 1iiv(m 1.1 t:rilfot1I 
evt1lor,1f.icm to dotorminc whether ()r 11()(: itil J>rvpc!rt.ie~ ,ire 
~11itohlc. 

Sinco 1>hy11icnl and chemk11I stability 111·<1 vil.11I to nny phcu ,, 
mnccutical product, it, i8 irn1>orn!ivo thnt tho 1>rofonnulal.or 
cvuhml.o hol,h 1>11r11me11.<1rn. A 11y11tcm11f,k! clcterminat:hm of 
thci Lherrn(II i,tohili ly, oolutfon stability (utsevernl pH'i;) 1rnd 
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Anion Porr:l)nt" Anion P(Wl>i>•'t~• 
~ ..• ,, .. .. , .. ,,.,,_,. ,.,,,8'"• ,, .. ,.,,,., ,., •• , .• •••~~_,,., ____ ,,M~-~-»•"--•••o\lVO~•-•"-••--•-•-•-•-•-

AClll./\1:~ I .?.Ii l<>dilk :i,,():), 

Bc,nz<111t,1111 l fo1111lti ()~fi h1,t,hion11t1i' 0.8H 

Hc:1w,011(.1i O.lil l.,aoluk u:m 
1:lknrhmw1.(\ 0.1:.1 l.,1,1h,bio111,1L(, 0.1:l 
Bil,»rtrnl,1 0,(;:1 Mulnt,·: 0.1 :i 
1.lrotnid,.1 ,1.(\11 M11le11lo a.oa 
C1)\du1111,dotr1l,tl O.'?./i M11ndd1t1.1, O.:J!l 
C11m11yl11t<,'· O.!.!h Mi:•ylnt<, !l..O:! 

C111'h0111l(.(l o.all Mnt.l1ylhr11111i~l•) o:rn 
Chlt:,rid;: U'/ MeU1.vlnitf1tl.11 (l.:Jtl 
Citrn te :1,0:J M0!,hyl11\1!fot.u 0,tlfl 
Dihyllrod1l<ll'id1) (I.Ill Mu<:(lll: 0. 1:l 
falrtPUl (l,?.r, N1111~ylnl,c (),;!I'., 

l•;d i&ylnto,. (),till Ni\.ruto 0,1,4 
l~11tol11 h1'1 O. ll! l'11mou1.e, (li!mlim1111.(,) I.() I 
E:1ylc1(.c•· 0.1:1 J>1111tuf.l1cirmt.u o.::m 
f\ltnlll'(\lO o.~~t., J>hu•11lrut.,Jdiph0Hph11tl'- :l.Hi 
(!lut:C1pl;ih,I (l.tH J:'oly1i«l11cl,111'1>m1l.u O.t;i 
Gltrct•1l1.ll.t' O.f1I :Solif.yl111.1, O.flll 
GJntnmn1.ll O.lm 81,11111',r(.(: O.l!!i 
Gly1:ollylr11'Hn11ilntt,< \l,J:1 Su h1,r:<,t.11t1, (),:)8 

H!!xylr<•Hott:ill1lt(, 0.1:J Hur.cinal,n (l.~ll 
Hydr11lmmi111!0 () 2f, J,ulfoto '1.4,1 

Hy<lrobr11rnid11 I.HO '1'111111ntt, Cl.Ill! 
l·lydrod1lorid1-> •l:?..08 T(ll'~Mtll :1.M 
liydroxym11>hllmnl,(, 0.:1./i 'I'c,oi:1111.,ii 0. 1:1 

'l'rioLhioditfo Cl. Iii 

C11t10,1 111,fC~fUlt" Cullorl Pi,,'~(tllt'' 
•••-"••••-""''""""'_,,_,,._, _ _,,,.,._~mM"M•-••• •< "H .,,,, ,,,.,\ /, ,,,,,.,,.,. ,. ,. , ,. , ,, 0 ,. , .,_ , o ♦•.,---•-•••M•--•-••••· 

01·1vml(1; M~wllk: 
BN1z,1thi110• (I.till Ah1111i11um 0.111) 
Chl(,r(l()1'0CIIJHe O.:la C11kiu111 JOAU 
Clrolinr. O,!l:1 Li1,hi11m 1.64 
Dfoll11H1•1l,m1i,1,) O.IIH Mni;nusi11m 1.:11 
l%h>·len<,dia111i11,, 0.111) Po!H~~ium HI.Ill! 
MP.1;lumi11,11 :>..:W S,>dium ul .!J'l 
Procaine 0.1>(; Zinc: ?,,% 

o••- •••••••- ••-•--•"' •' "'•'-~••-,•-•"•- ••• M .. - •••---•-••------•- ••••"-••'' ' ' 

'' l'tu<:.cnl in h.-r,1!<l <.n\ t~H,,I nmuhe:wc:,f 4mt•mi.: l)l' c:c,fiouic•r;allt. ~11 rn-a- lh1•1.101!h 
1!17•1, 1· C111nph,m.111lfo,11<11, . ' i ,:i. 1°:1 hmi1,cli~ulf,11111c~. J 1.,nuryl m,U·n(r,." l•:1 l,­
un,:m1lfc,n1t1, ,, f (~lU(!1lh U1)101m1,~, ,.. ,,.<~iy1:1>ll111nl,l,11)h(in)·lt11'1''Hlt•tlt, 1• N,N·. 
l)i(rlt! hydrou l1it\l';'i'lh·Cll~•l1i1) 1~1l iHmi1\t', • i -l ·lydro1~•01 h11m:~ml l'oat11t•. 1 tt· 
Chl•m>th1, .. ph)•llin11t,~. I. N.N•-nih1:1t,.ylt~lh)'h•1h•dhuni1w, 1 N♦ ~h,lhyl1~lill'i1t 
mi1lti. 

li~ht-,:;<m!1ilivit,y <>f (.h,i dn11t 1J11lu;t,mcc, p1·ovid11H cssentinl in• 
pul. b)w1ml the ~11hi\ti1111 of l,he mo~I- suil.,ihlo dcrivat.ive. 
BtuclieS1 m1uull.v 1ll'ti initfot~id e11rly t.o idtm!:ify 1>rnhlcms. 
Si)mplw, of the 1.mlt11 i11 q11\1i:.t.ion u111101ly m·c 1>loccd m1der 
(~x,11m1H·11L<ld c(111dit.ic111~ 111' hn,11. 11ncl lighl in the prcsem:u and 
11hRcncu of moii,(.urn 1111() $t1bii,l(ltWnLly ,u111lyzcd to deter­
mine the amount of h1•,,:111t,fow11. hi m1rn:v inKta1weM Bt11hil­
ily-indicn1.i111: 11111dyti<:1il mMhtl\111 1My otl·t. h1: av11il11hlc. h1 
thllaO c11seG it is neco11~nry to l'OHorL t(l thin-lnyor clnomnt.og• 
1·11phy to ol!tnhlish 11 qunlit.i,tivo l\t,6<isNmeni of :<1!:nbilit:y. Al, 
(Jw :inmc time, 1.11111)ploH m·e pll\ccd rn1d111· high,.humidif.y co11-
dit.iom11md weighed pcl'iodicnlly to d1itormirni the degree of 
hygrn11copidt,y of: the (:1)m1>01mcl~. Com1lo1111<1~ thnt have a 
tm1do11cy to ndsorb or ,1b~o1'11 moi!;t.111·0 mny Pl'C8ent ffow­
a.bility problems duri111.c cnc111mdnt:io11, 

Sol11hilit.y chMHCl(•1·i1.1tirn nlw m:e (W11lunl,1HI. When n par• 
ticulm: ttalt form haa v(iry i~ood :iolubility (greater t.lum HI%) 
it. wmetim(!li i::- diflfouli to pr~p1mi II i1u1!.'1hlc grnm11!1tfon 
ui::in1~ un 1M.}1t<im11:t 1;:r,.111ul111.ing fluid, ei;j,oci11lly for high doKl!t;;. 
Granulnl,io11ij pn,p,u•od hy the11e 1111,it,hodK will not dry ~nl,i,;­
fnctorHy or th(, l{J'ontllt11fon wi!l i1ot: flow u11ifol'mly fwm t;hti 
hoppi:r, rm,ult.ini; in II lt1r1-w wt,if!,h(. v,1rinlio11 chu•Jn1.~ the 1~om-
1m•l!llion llUIJfO. A criticnl cvtduu!fo11 of l.hi1:1 type wit.Ii dirf.,-,,1•. 
1111l,1111lt. fMms h1l~ ho<:n 1m1vcn q1,1ite effective jn 1!1111bling t.hc 
J)flJl'om1ul11(.o,• to m11kci Uw ~dnl!f.io11 of 1,ho ,wit form of 
(:hoke fol' fmthllJ' rfovelot)l11(!1lL 
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Comprt166lbtllty and Compoctibillty 

1l',1hlew rnm11i11 ,1 11rcforrcd do1111iic fm·m, 11ml illl'ornllltion 
obtt1in<,d dm·in[: prnform11l11t:ion studies on th1i 11hilil.y 1)1' 
powdered drnl(!l 1.0 he compro86od and c:ompl\c(.tid c,rn bt~" 
vulu11hle nid to fu,·,nuli.tt.or~ . Cr.11\l),1reJ:1,;ibilit.y 1111cl c:omp11cti· 
bility rola t<i di1:11(:1,ly to tnbl(!ting J)t1rf'orm11nce. Comp1·c:is· 
ihilit.y ('.1111 l,11 d1ifi11<.!d ,11:1 I.ho a bi lily of II J)t>wd1ir t,_1 d<11'.l'Cll!l<! j)) 
volume, tm<ler prei;~ure, whiln ,:ompodihilii:,, ,;uo h<i dr.fi1rnd 
IHI the 11hilit,y of a powclcr to b•~ ,:ompro1111ad in LI) o t.1)hlot. of a 
1:e1·l.11i1111l.rcmgU1 ())' lu.ardnes,;. l~w11 lho111:h powd,irnd tlrugi,; 
111;1.1111ly rm: formul11l1!d wit.Ii <,xr.i1>ie.nti1 to modify comp1•eg,. 
l!i<1n 1md ,:c,1111111cl,i<.111 propm·(.i(i~. t.he llmp1irtiu~ of tho t>OW•· 
dornd drn1: olOlW muy ho the pl'imury dHLcrn1i1lllnt. of its 
1,bility to he m11nofuc(,11rnd int.o II t.n l)l1it Si((llifimmt dilfo,• .. 
011(:Ciit iu comprn,sion aud (:ompact.io11 h(,ifrnviol' oft.en can hf: 
oh11orvc-id in <liffor<)IH lol,tt of l:hc ~u1110 drn,t, Fol' cx,1111pl(1, 
(JhllllJXt)~ in crys1.11lli...:at.i1111 or milli1111 pt1)C:<Hh1rOM mny 1>rndur.1? 
d iff<!r1me1-1i:; in hd111vior. 

Colill)i'C>.ilion r.,11d 1:111npncl.io11 m1):1t oftc)n IJl'C·l l;vn!uai:od by 
mcnsuring ('.hl! W111:,i.le 1Jl,i:e11gth ond h11rd1Wl!(:I of 1:mnpM!I-'!. 
Tensile t:11,rcngl,h 1;01Y)m(Jnly ill mcmij1ll't1cl by dit.U>H!L1·ul com­
lH'W!sion vf 1·,,1111d t.1~1.>l<!l.~, wht\l'll t.h,! ,malyllit:t of ul1'l!llf.(l.h 
11ccouut,tt .for tlw dimonKion•i of 1:h11 t11hlnt.!' '.l'rHrnlVtm,C/ 1:<>111-
prns11ion of inJtlllm cort11>act.i; bct.w1\(Hl r1l11Ll)IIH I\IU'.l'Owllr t.han 
the compnct, i1' rt•J><>t(~,d Lo providt\ 111(11'1) rnprnducibl<i n~incl(,ij 
on fl wide!' vmie\.y (>I' powd1!1'1.t, 

r-rm·dncs~ Cllll b<Hfofi11cd :m Uw l'ClliH lmu!Mll' ll :101id to loc11.I 
p<mnnncnt dcformuLi111·1. 1)~1fornrnLi1,11 h1u·dnc,l:. t.tit:tt.~ \1111,1-
~lly ,we 11wu1rnrcd by ~(.IAtk impr(!!:ll;io,i m· dyn,imic mot.hod!;. 
'I'ho stntic met.hoc\ i11volv1!u \,h(! l'ormul.iou of 11 ptirm.Hielll 
indenl11t.io11 on II i,olid 11u1'fa<W by 11 1_rriidu,1I n11d rei;11!urly 
incrc11si11r, stre~s lomL l·Iurdno~~ i~ d0t.f;rmincd by thl~ loHd 
,md :1izc of Ow ind1111L1Ation rrncl ii; t-1xprc,~i;<HI na fol'Cll p!!I' llni t­
lll'M, In dy11111ni1: t1is!,:;1, th~ ~olid :mrfoee i~ cxpom:d 1.o 111\ 
fihrnpt hn1>ud 1mch (lij a ~winl{illg pondulum or till ill(i()ll\,1/.l' 

ullowtid (.o full umfor 1:r,wit.y· onto t.h(: ~,urfoc·.c,, lfol'dnt:.HH 
then is det,e,·mil,ed from tlw rnhound lwir,ht. of t.l1c JH!ndu­
lum oi: the volume of the rnx11ltin1; indonlatfon. 

Hie1Jt1.111tl ht11111111:d ,)dupt11Uon!i of n comprei,siou tc:~1. 11nd n 
hm·<l1rn~!I (,(!1,t to obtoin mensurcmenl-~ ~htil, m'(, 11:;1)d 1.0 for• 
mulul.<! ~hr1,ii di,irnni;ionl<,:i~ p1numtil,(m; or indi,:i:s. tii Tlw 
indicc11 111·0 u1:11,d (,<) chiil'11t:tc1'izt• Uw ,·,ili.11.i,,li t11b1t,linl( pot'• 
formnncc of illdivldunl C<>m1>011e,1t,s or mixtui•o~. Th<i 
8lmi11 lru{,iJ,: ii, l,h1-1 rntio of dynnmic indm1IJ1!.io11 h,\1·1lnt1kK (ti 

reduced Y()ung'1.1 mocluhrn. The /Jond1:111-1 Jn,fox ifl tlw l'lltlo 
of ten!!il(! 111,n,111;1.h l,l i1l,l<•nt,1,IJ())1 hnrd11(1Hi;. ' 1'h(1 nrilt.lt! 
Fr<1(,/.(Jf(< T,uli,x '" ubtnined hy 1~mi1f11ll'i111, I.Im (.N11dle 
xtrent{thtt of i,qu,u:,~ eompact!:l with ,rnd wi1.hout 11 holr, 11t 
their cenlm\ 'l'he i11dico1; l,h(:)Jnt;tilv(,i; do n,,1.111eul}U1'\t in~rin­
sic prop1ir(.iol'! of o ,:h1:mical (:omp111111d, li1.1t. ru l.l11ir I.ht-• l.rnil.s 
1;h~t in0\1c1)ce the t.,1()lnti111~ p(trl'ot1111\llcH of u KI)ecil'ic lo(, of 
clwmic:al. H i1; 111!\:1-\11s,rc·y I~> Jcnow t.h<• 1.,,1.11;11 itmfo of 11II (.h1•0,1 
indict:8 t~l pr1::did I.hi, vuri~:t.,Y vf tt1bh,t,in1; 1m>port.i11!l tli11t 
mny be incul'rml. Such inl'nr1u111.ion cim ::\ct, as u 1~11id,: in 
s1-1foctin17, cxcipion t.11 t.o ovtn·(!Oll\l! problem prop1irl,i(\i; ,lf o 
dru11 ingredient .. 

Chomlc1d Properlles 

'l'hf1 ev11hmtio11 of t.hu ))h)'!!icul and che,nkul s1.libil ily tlf 11 
now 1lr1 11, subsl:imco ifl 11n impvr t.unt. fund.ion Mt.ho 1mifor• 
mulotior1 grnup. 'l'he init.i11I work i.hoold h<i dcsignctd to 
idont ify thone foct,n1·s 1.hn1. muy ·tuaulL in ,rn 11lt.nrnf.io11 of the 
clrn1i 1rnhut:11ncc u11d<.,1' fll,ud_y. 'l'h<'; phyllic,ll phm·mndst ini· 
tinily Cllll untkip!ltc Urn llOl!i,iblo t ypl! of breakdown Urnt a 
compound will be ~ubjeot.cd 1.0 hy cxnmin11 tfo11 of t,h<• chcimi­
cul 11t.1·11<:1,111•<1 of !.lw t:onwound. l.<'<1r t•xnmplu, 0111.1, n; ,rnd 
alllid~i.; 11m ncnsit;ivll t;o h,vdrnlytic dllf~rn<hlt,io1) whil<: 1ic:rl-
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d1111or1 and cutechoh1111inc11 11re uen~itivt! (,<) oxid11t.ivc clcgrn .. 
dtition. WiU1 U1h. prelimimuy l<11owltld111, on<: mny mon• 
effoctiv<1ly design ~tudfoij to idt111tify tht~ prnblcm1:1 t•urly. Al. 
thii, point the pl·lm111·y cmwcmi is not the pnthw11y (W mcehn .. 
nii.m of degmdat.i(111. A 9Lobilit.y .. indicnt.hit~ l\\(11.hocl of nnal­
ysis ostllilly ia not ovnil11bfo <•,irly in t:he prefomrnlution 
l)h1mi. 'l\ichniqucs such na tJ1111-l1lyor ch1·omnt-orp·nphy, dif­
f111:10 rnfloctAncc 1md Uwrm11l annly~i~ cun be utted C~> pl'ovid11 
d,11.11 t1) o:,~ctiS prclimini\ry i:itnbility. Sometimu11, I.ho prolim­
itlflry cvahmtiou ill t:ompli1111tecl by the pn,ije,,1:t1 of impmi" 
tics. It. i11 061>0J1t,iol U1ot tho drng under i;C,udy he pure hcf'oni 
nny ~t11bility t.tliltfi ;lro 11ndert11kt,n. The prn11oncc of impuri­
ties <,1111 l(i~1d to ot'l'oncous conclu,;iotu, 11\ l,hc prefo1·1mth1tfo11 
eval.untion. 

Drug 8ubst.nncc StubiJJt,:y---Tt. i ll extremely impo1·t1mt. t.o 
d<.ltllrminc the lll;11bilit,y <>f Uw bulk chmnicul llij ourly 11:; 
poaHiblc. One hardly w,l\1ld expect. to p1·epm-(.! ,;tnbl(~ dos,11ro 
formR wit.h u r.hc,mic:111 imh11tll11r.ti thut, wuij not 1:1t11bl<i in the 
1>ure stul:e. $11mpk,s of the chemice1I m·e ll\1bJo<:tMI \1t1uolly t.o 
various (lOndiU<11u1 of light, html: ttnd ntt1i11~11rc in the 1>1·e1.1-
c11cu 1111d 11bscncc of oxygen. '.l'ht• <:lwmicnl ill plnr.ed in 
11(1Rl<ul vi11h1 with nnd wit.ll(lu(; 1noiKl,ot,i ,uHI ~(.orc,d 11!: vuri~H1K 
dev1\tl)d tcm11ernt\ll'Cll which muy v11ry t.o ~ome dt•1mw from 
IQhornl:my to lahorutor,v. Li~ht-scn:iitivity iii 1M11aurt)tl hy 
oxpof)ing Ute H\1rfi1t:t! of U1c compo\lnd to li1rh(,_ Sunl11m1>~ 
11ro sometimeK 1i11r,d to ,,xof.(gernto light, (,c,nt.l iti<>n~. Hygro• 
1icopidt,y ilj (,v11lu11t.ecl hy pl11dn1; l,ho 1~h,:mitir1 I in open petri 
dighe11 al, reh1tivc humidit,ica fr(lm 30 f.,, I 00%. 'l'he ~mnplt,~ 
1ll'tl monit.orcd regularly fo1· physieal ch11ngc~. lll()i11t11r<> 1>i•:k-
11p and chcmicnl degrttd11t.ion. 

Most drug subi;t1111c1m1 uro cithc1· stable !It !ill conditionr1, 
6tablc under a1H1d1.1l conditiom1 of handling, 11ni1t.11blu wiU1 
s1>ccit1l handliiilf 1)r completely unst,,bl 11. Wh(ln drug 1mb­
s l;i111C(!ll l)rll found to h11ve some 11t1\bility 1>rohlcm1s, it nrny JJ(: 
imporlulll, to define the pnt:hwny ,,f doi:rndnt.ion and ini(;iat.e 
~t11clio11 to 111:1\hilir.e t,he t:<>mpound with 11ppropriu~c a<ldi­
t.ivca-

At Uiis point, it niuy be odvi1111blc to c<1)111id<ir ~omo of the 
mol'e 1>romhwnt l'Otlct.io1rn accou11t,l11i; for in111.,,hility of new 
drug tmba~an11P.fi, Obvimmly, ttome (;()111pnuud~ will not uu­
dt!r)lo l)ny npprticit1bl<• 1kcomp1,aitioll if kept dry aJl<I 11way 
frt1111 nir in o scoled colll.niiHil', l1. must alway!! ho 1.1i:,~un:1t1d 
thnt the: new drug sub8t,,n1ce fa in ~omc kind of formulntion 
environment. thul. m11y loud to ln8t:abilit,y problmrn;. 

Hydrolyl.k l)cgr,~dot.io11, ... Hydrol;v1:1i11 i11 l)rohnhly the 
dcgrudntivo J.lr<>t.OHK encountered m•>~t froquontly in the for­
mulul.ioH !)f new dn11r,s. J.t h, !!~\i'e 1,1) 111ummo thot moBt, tww 
drugM will be oxpo8ed to wuU>r 11t 11om<: stugc d\lri11g 1,r11C(111il­

ing or duriug stornl{<!; h<••wo, hydrolysis mo.y occ\tr unh!!:i~ th,i 
conditions arc optin11m1. Hydrolysis occur,; wic.11 e11tM111 lltn• 
idC!l, ,;alts of wenk 11cicls nncl stroll{! b1111ti11 1md thioent.ers, 
among ollu,,r11. A few drn~ compo1>11d11 t.h11L undo1·1eo hydro­
lytfo dcgrodotion lll'C J>rocuin<!, p~midHin, 11~pirin nnd chlo­
rothinzide. 

From 11 kin11tfo 1:1tamdpoint, hydrnlysis r<111ct,it111a iH'(! !IOC• 

ond .. ordcr roocticm1;1 hec11t1Ho thr. l'otc is proporl:ionul 1:o I.he 
concc11t,1·ation of two l'C1lc1.t,nt.~. Howtwti1·, iii t1c.1m,c11111 rmlu• 
tioni;, ~int:o w11tcr is 11H1mlly l)l'l'!-!<ml, in <~i<cea~ 11nrl at l'fll11tive­
ly C(IJlijt,mt conwnt.ration, t:he reacti0lill 11r<1 (.rcotc,d oxpcri­
in<1J.\t!llly nN mouoinol!lcull.\r o~ firat,-ordcr l'(mction~. 'fhjij 
8implific11tic,11 perniitll cnlc11lt1tion11 of the extent of de(:orn­
P"fiition under ptMisc cxpodment:t1I conditions by Jciji;-•;()m• 
plicntcd 1minm1. It:xt1·n1>11lM,i<>n t)f U11J tlX{1!(1:(0•·r11A:1d r11tei; to 
room t,t>lllf)Orttt\lrc m1d11lij it po11~iblo l,o N1t.obli11h morn oxpe­
ditiow;)y !Jholf-lifo 8tubiliiy of potcnti1.1l now drug 1>roducts. 

Tho r11to of hydrol:v1:1i11 c1m be nffocttid by tempcroh1rc uml 
by hy,frogon or h,vdroxyl ion l"<)J\(l(ltll.l'1lU11n whM l,he hyd1·<1• 
ly~ic proc1:18~ iH dep<mdc111t mi pH. l~ig 75 .. 18 ~howN Uu., p11cu­
do-firi,;t-ord(,ir l>ohnvio1· m, I\ f\met.ion of pH for c11rhutcrol i11 
oq110011A solution nt. conaf.lltlt ionic 1,(,rtll\t<th n(. 80°. Tho 
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Fig 75-18. Efl(l<:t or pH on carbt1torol dogn1milion nt 3!/' t,,."' 0.5). 
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Fig 76• 19, 'T)lplC!.11 l\rrhenftie•IYPO J)IOI doplctlng tho ll)IYll)G(flll/I'() 
dGl)llOtlGllCY o f carbutorol hydroly~l!I (l,{ pH 4.D tint/ 10.0. 

effect of tornpuruc·.urn ill ill11strntcd in Fig 75-19 fo1· <:,1rb11-
ten1l ut pl-I 4.0 1111d 10.0 rcspectiv11ly.11 l~ot MOlid~, the 
(ll)l(lllll\, of moi:;tlJl'(t 1>1·escnt JI! minim11J. Wh(lll C:01\!dcloring 
11 dm,c ~uhstnnce t.hnt uud~rl(O\!l! hydrnlytic degrud!ltfon, 
studic~ m·c dcsi[:ned to t!i!Wbliah Lho <:onditions of pH u11d 
buffer concentrntion whon• mioimum decomposition oc-:111·11. 
Thel'e sometimei, ii! n wid1, rnn,:o of pl·l adjustment th,1t n 
drug 1mln1(,1111G<! can t,)lor,11.e. F'or tiic.111npk,, ido)(t1l'i<linc Wll~ 

ijhOWJ\ \:o h11v<>. mnximum !!t-11hilit,y owr u pH ritn(\C from 2.0 
tt1 6.0. J.'ii:: 71,i-20 »hows the pH-Bt.ability pr,)l'ilc.1~ Another 
drul{ ktthstnnco, cnrbutorol, hydroly:.>.11d by 1111 int.rumol!1c11l11r 
pr<)COIIA Ahowod mi1ximum 11i:~bility ovor n wide pH rnn1~e. 
Evon t:ho111;h these t~omp11tnldK uxhibil.cd n widH l'lll\t{IJ ol' pH 
for optimum lltahilit.y iti 1111uooui:t ~ol11tio11, t,h(l)' ,:o\1ld 1l()t hc1 
formulatt!d 1md provido proch1ctn wll.h snti~f1wt.(lry Aholf 
livc11 wiUwut ~podul coaolvent 11y:stti1n11 ond/or gpcdi1l i;tor• 
age t!olHlit.ionc;. Cef111,olin wut1 "hown to h11v{II a nnnow pH 
1·1mg<: for maximum tt(,11bilie,y uo indkat:ed in Pi11 '15-:,l,l , i:i 
Huffol'ing nquoou11, 11olu1,io11~ (.o pr()vid1> 11 pH for opt-1111urn 
Ktnbility can lc1HI 1·-0 att\bility prohlomll. Stability ~ometimoR 
is Aff.C<! l.ed b,v buffer concc11tru1:ion; for (~immpl~, c11rh11l.01·ol 
titubilit:v Will\ llhown to be ul'fo<:tad by phoa1>ho!.f: huffcr co11-
co1i l.rti tion. 

Another mmmer in which tho phy:.icol phurmitci~~ t:11n 
overcQ1111l an i11"t;0hilit.y due t(> hydl'l., ly1:1i1:1 l~ 1~, r,,,,ommond 
the 1mm11rntinn of nn inMoluble tt11Jt; form tit l,tl tm)l)nt'() ll Rnlicl 
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Flo 76-20. Plot t;howlng pt1•roto profile tor tiydrolysts of icloxurldtne 
at 00°. Clr<:le~ rapresont Axparlnientol roa1Jlts. SoUd Uno corre-
1:1n0nds tu thoorotlc:al pi'l-rnto prolllo. flroke,1 1100 doslon11tes co1Hrl­
b11tlon of k1, k2 or'l(I h~ nt any pH lll;IIIJ(l. 
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1:1g ·,0 .. 2 I. pH-~utu prolllo ol cofHzoUn doijm<.lallon 111 aquoovs 
solutlon at 60° (µ '" 0.6). Solid llne: thoorotlcnl profll~; circler,: 
El)(perhru;intal 1)1'011to: squ11ro~: rntos uncorroctea tor butler oftoct. 

doi111gc fom1. l1WJl11blo chlcm,thi1)'r.icl(l ia atublc in neulrnl 
n<1ucous suspemliot11i1 but Aolu1:io11K ol' tho i;ocJium ~lilt, 1ll 
rolntively hlgh pH docompo~<: rapidly. Frcquontly, the 1•e .. 
pl11coment of water by some ot,hor aolv1mt, ~11d111s alcohol or 
t.hc polyhydro11y 1;111lvcmts, l'eduees thl! hydrolvlic rate of 
degradation for somo 11y11tem6, Ac<1tylMlicylic fJcid ~uflp1m, 
sion~ conf,nining hi/~h concenl:rat.iom: of sorbitol improved 
sl~bility. Ampidllin nlao wt11:11:1h<)w11 to he more ,;t.nble when 
the 1;011c-0ntrntio,1 of 11lcohol. wi11:1 incret1ucd. 1'hc formution 
of moll/culur com1>l0xc~ with 1trmnnl.ic est.c1'll 1tre11 lly rcd11ce» 
the hydr(l)y~i(: rfl(:O 1) 1' dogradat.ion. 

H nl~o hnA boon 11hown that 11f.11hility of 1.<ome comJ)o\lndi, 
m,1y V11ry dopc,nding on wlwthcr or not. U1ey C)(l$t il1 tlw 
micellnr or nonmicellm· Ktnte. l•'or example, a dU'l'on1111;~ iii 
i ho chomicnl :1t11bility of penicillin exfot;i i.n tli(i 111i1:11lllll' 111.ot.c 
from tlu\t 11, the mono1nerir.1:1t11te. 

Oxiduti,m- -Oxidttt:ivtl 1h111r11clotion iti a8 important Ill\ hy-· 
drol,v1:1i1, in tho IJl'Olimillary 11t11hilit:y twnl\lntion of ncw .. clrur, 
1mb1.<t1m~o11. StmlicH 11hould be initi11tod Lo (•t1l~•blit1h Uw 
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oxidut.ive ro11t,o, then !!l:cps ,ihould be t.ukcin \.o do tA.ir·ndn~i 
wha\; 1idditiv<ia c1111 minimi¼<! the dc11rnclatfon. Oxidative 
clegrndu\fon i11 (:0 111111011 wi th mllny drng comJ>01J)11k Agcol'• 
hie 11cid, opin(!phrinc, vit11min A, chl(lrprornn1,il)A, i,mprot.er• 
1mol1 morphino, rMoninol i)ncl 11nflRt11r,1t:(1d l'tit.s nnd oils are 
imbj,id to oxid11tive cfo11,rncl11ticin. 'J'he oxid11tio11 re11cl:lm1 
depend:, on Hcwmnl fncto,•a, including tempen1t.m·c:, oxygen 
COll<:(•t1 \.1·11tion in the liguid, impuri t ic~ prnucmt. nnd the c:on­
cen1.rn1.icm of. U10 oxidi:,,nblc component. 'l.'ho tmnpcmture 
ciffoct in HOluLions fa rnmully minimnl; however, in the dry 
!!l.flte it i~ more 1>ronounced since ot.hcr foct.m·s such ns moit1-
f,\lre didnto iti1 ktubilit:v l.>Clhavior. 

lnitfally, it ia import;mt t.o 01;t11hlish ~hat oxiclntiM ia t:11k­
i1tg plAGI!, s,,Jui.io111:1 of thu dntl:( :<111bsf.ttl1C(I in q U(lH\,1(111 l\r'e 
oxpor,Hd Lo vorioui; cxu1{1r.<mll-lld (JoncliUomi of litdH 111ul oxy-
1icm t.~milion in mnbm· Hnd flin (.-gln11s cont:ninenr. S11lhJ>IM 
11ro a111ily1.cd for degrndnt,ion. Whan ii Ima been estnbli1dl(1d 
1.hat. t.he <lxid11 t.ivc mut.11 i11 (.he pri11<:ip11l pn1.hwn,v fol' d1i11rn­
dl\t.i(1n, nppr(lprinle 11.dditiv1,~ 111~1 t,Hcd to det.ermin<1 whnL 
<iffect I.hoy mi1,:ht h11vc on tho llf.nhility, Somet,imoa pH i~ 
<:rit.i1:11l , llincu 11 gl'ent number r)r oxid1ition-red11c1.iou µro­
<:OHl\<l~ d11pct11d 011 t he concenimtion of hydrogen or hydroxyl 
i110I!, Li!l'h t tumally 11ccclcrotcs dol~r11dnti11n, 1.hm; t.110 i;tor-
111(1) ,if 1)roclud:s in dnrl1 cont.oinor~ dooo much to prl!S!!rve 
ljtubility. Phot<ichcmicnl chanaes many timr~; inv<.>lv~ \,lw 
form,1tion of other rcnct ivc compound~ or free r1idi<:tll$ 
whid1 function to tmlt)ngntc tl1e decomponit.ion, onc:e siMt­
<H.l. A111.o-ox icl11 tion m11,v occur in tlrn nb~cnce of ligbt whun 
11u~coplihlc mniC'.ri11ls, such nR fo.l-9 mid oil~, nrc :;toJ'(•.d in Urn 
pr(1111,11ce of air. Tho 1111to-oxidut:ion of phenolic c:omj)olmd~ 
ii; ()( flfH:dol i1ignific111,cc since co111p11011d11 1,1ucb 11i; 11pi11wh­
rinrt J.md i11opl'ot:01'(111ol <11,grndc, in t:hi1:l 1>H1>1n111·. 1:l1,1wy nw\.i,I 
ionl'I, og, c\lpl'ic ond forl'ic, acc11Jer11l,e t.h1! oxid11f.io11 of 1rn1im·­
hk nd<I nnd the phcnot,hi11r.i11e1.<, l•'rn<pJ1)11l,ly, mlly l,r'm!(; 
qu1111ULl<)M of t.ht•sc ion8, o<:cur1•i11g 1.1x imp111·iti<-1k, moy he 
:1ufficient to c1rntte 1m increllS(ld 1·111.ci of do()ompofiition. '!'hi~ 
c1111 be a consi1,t;er\l, probl(lll\ 1:1i11<:o mony of tll(.\ 110-,:11llc1d inerl. 
ingredic\11t11 moy lmvo ht,nvy motol C(wt.omin1rnt..~. 

T he ox,v1wn ct111,;(111f.t~t,i11n in ~olutlon ik II foctor i11 mnny 
<=ni1ei; 1111d ol't1,n d~lp~md~ \ll)tlll tho t<:m1>oratmc of stornf.{e or 
thl, ~olv(,11i (linp lciyed. Oxygcm i11 moro 1mluble in WC1f:tir n(. 
lower te111p1mtt,\1rll6 JlO t.h11L oxygon--clepcndeut reftctfon8 c1111 
,;1)mlcll:imoA proc:oed morn rnpidly ul. tho lower l,em1><m\(,11 ro><. 
A!!corbic 11dd il'I morn at,ihlc: ill ll(l'!'o propylene 11ly1:tll M in 
Sytup USP thnn in wntor, p1·0Rmnnbly h<iCRu~ti of t.lu! low~ir 
(>llY{f(>ll coru!t)ll\.rntion in Lhcsl• vehicles. OlCi<lol.lv11 dt"!1ttocl11-
tio11 tiian oxtrnmoly complex process i;inc(! thii ovt•1·oll 1·:11.o ir; 
d<,J)O)l<l<mt upo11 >iov,m,I f1.1d o1·1i. Prepm·ntiont\ 1:101t><it.iv11 t.1i 
o,ddo1.ion 11m Homotimn!l :;t11hilbmd by (il'fr.wtivoly rn1Mvi11,: 
(.ho oxygen nnd b,v the 11dditio1101'1ioit,1hlo 11ddit.iVllk. Nitro • 
t«m l'luahing ho,i hoou used succc~~l\illy for thi6 J)1Jl' l)O$tl. A 
wide vt\rioiy of ,·od\li;i,1i,: 11i;1mt.i1 l,nd ('.(llllJ,H>1111(h, w tctt•quel!ter 
nt(~t-11111 011cl inhihil. 1:h11i11 re11ct:ion11 h:-1 >< hM11 em1,loyed for 
8l,1~biliY,11tion, hot roh1tivcly few ure m:<:•~()tul.llc for 1nmmt(!1'al 
pt<id11<:U1. Oi'to11, it, i11 noco:1imr,v to t:om.bi1u1 in11rcdient:1 nnd 
udjtu:Jt 1>H to n111ximi'l.e 1;t11bilit.y. n11t,ui)t\d khrntic 1;\.11<l i<•1:1 
htlV<• hcmn rnportecJ for the md<lutivo de1:omposit.ion ol'prod­
ni1:1ol111w. 

' l'ho phyfli<ml phArmMi,;t h(l6 ,1 d iffkult, t11~k wit:h vxid1i­
t.ivo dc~r11d1ithm. l 11it.i1.1lly, oxperim~111w muijt be d0Hig11<1d 
t:h11i will cmcompafol:.; m,rny vori,1ble1:1. ProJ>t1l'i111; s1Hnplofi 11t 
68Vt)t8! r.oucC111 t ratio111; ,:ont11ini11g 111\ tioxidan l.11 phlH k(1q11en, 
t.orinr, tlffonts nl: 3(avernl pH lov(1l>, und r1lt1<:ing thorn i11 flint.or 
umber cont11hler·K with nnd wi~houi ,1iu·oi:-on ii( n common 
prnccdure. 'J'ho i1ubi1cq11c11i evi1hmt.ion ()f iho~o limited d11to 
is cdLicu.l. Lighf .• imnsi t.ivily Rhulio~ with :1cvtwul formula­
tiona ( ) f prochl.orpcm¼inc ro:,ultcd in the selection of u nt.nhlc 
fomu1ln. In u :il:udy wil:h idoxmidi1w ii, ww; t1ht>wn Llrnt­
J)lud111: t.110 ll()\WOUtl ~ollrtion in 111, 11mb(~r C(1nt~\htcl' wa~ 
1ml'l'icic11t: t.<, J)>·owct t:he product f1·vm oxid,1tive d1;:,;1•,id,1ti<m. 

L 

FRESENIUS EXHIBIT 1013 
Page 292 of 408 



1448 CHAPlER 76 

Drug 8ub11toncc-·El!.cj1,i.,nL lnt.orodio11"-.. Dn11( ;;uh-• 
t1t.l.lllOO·-e:i1.1:ipicnt ~tudict1 t1rll dtllli1~,t~1d l,(l <lctcrminu n list of 
excipi1J11t.1 (.hat. can b(! tJl!lHl 1·m1i.i11t1ly 1n l:h<! l'ir111l dolilli{C 
l'orm11. 1.1,cto~li, aucto~(i, c11lchuu sulfa\,ij , di,:11lcium pho:1• 
ph11lc, starch und 1r111g11<1ili1m\ is1.<111rnt~ 11re .~ornc of the 1.1ub­
stnnco:; roul,indy l,1)>11,ud iii 1\omhi11atfon~. Some bnr.ic ohH1~r­
v11tio11t1 wit.)t 1,hc, <h-u1: l!llb!!h\ncc nml/oi- if:,:; ~nlt form ~OOll\­
Limc11 cml <lid,uto wh,;t ux1iipicmt~ call bo wiocl. 1~01: t;xmnplc, 
one wo1,1l(I not <:,m"ic.l(u· u1:1i111{ iiucro~o or l11ctone if t,he dru1; 
1mb~tm1ee )win,, ci(lni;itl,.micl iB 1) 1>rimory amine. 'l'hi~ ~y11-
tem IH\11 Uw pot:11ntinl l'or intcrm:1,hm lo form 11 coJ,.u·(,cl c:om­
pound rn11dily dat.<11:t,<l<l by 111iolor change. 

V!ll'ioll& rnetma hnvo bec.,u UHtlrl for detcclfotI p1)t,<mli,1l 
inte1·11c1.i,)1\J;( timl incom1"11.ibilil:ki.. Diffu8<? r<lflc<:tn1H:c 
tech»lquea have boon m,ed to ri(>.1.ocl. intemctiona. 'l'hi~ hllH 
bem1 done by c11111pal'i)),:; U1~ >!l)Oclrn obtnine.d initially with 
tho1:1e obt:uined ofter l!ton\go ilt cxo1:gerntcd cm1dH.i<mH, A 
shift in uhsoqltkm lms btiell intcm>1·cted at-i an intcl'tl(:(.ion. 
Thin-layer chromcttogr11phy olAo hos been used. Wh(!n <?X• 

cipients tm! prc.~ent: it, i~ 1)i.:111nlly 11dvi~nhle t:o ttel, 11 mixtor<,1 of 
the excipionbi at the ,mine conditiona as the C!X<:ipii!n1,-clrng 
mixt.urnl;(. 'J'hiB will uive 11 c:omp11riso11 of the d1wn111Lo­
grnl'llll ofhoth sy~t.eme, ff ony new dct~rndali<>n J)l'O<lu<:t11 arc 
preiwnt, the source mny hci dot.ermined mot·<i 1i11i;ily. 

MixturCJs co11t11inint: 1\ t IMllt two l<wcJij of dml:( co11c,<l11trn­
Lio11 with excipiei,ti, !ll'O 11011le1cl in viuhs conl,ninini: !i1!'t. W1\f.cl'. 
'l'hose; vi1116 are i,tored under exng11erutod <:011diti1)llfi of light 
rmd hcnt. for vi;.d()US tim,i poriods. The r\li;ultnnt :,Clmplcs 
11ro olmcrvcd phy.;i<:olly 11nd a11t1ly1,ed by nn 111>prnpri11t.c 
technique to i;ut. a qu,11itntivc determi1mtioo. At thi:<1 point. 
in the stnbilit.y cvuluntion, which it1 ll prclimi11111·y Haec.min1r 
procc~i;. it ill 11ot nt1c@11u1·y f.o know <~X1J1:tly how much haa 
cler,mdcd. lt ir; 1111 ,111 .. 01•,·nmw effcr.t. •'l'h11 i;onrch is for the 
cxci1>ic,it:r1 th1.1t hove no effect on t.h~i st.r1bility of thl! 11111-ive 
i11r.redit1l1\ .. 

Wlt<111 ,;olution intcrnctionij 111·1i bointi invost.i~1.1t.ed nnd ,,o 
incomp1H,ibilitics nrc evident., it. ii, wi110 t.o rocommcnd ,min 
villO (!xporiment, toevaluHtc 11vnih1biliL:y. On occu1c<io,1, i111.fi!r­
act.ion m11v occm: in t;Oh1tio11 th11l is not c\e;tec1-1~bk1 with 
routino 1»·;>cedureij. Por ,.nrnmplc, clindamydn w111s fmrn d to 
internet with cyclnmnto~, whkh interfere with thll nbam:p­
tion ol' the drul{, 

Othc~· Chtu1ico11- 0pt.ic11lly nctive 11uhst.1ulCllll m1\y loiic 
their opticul m:~ivit.y; ()g, t.hrnugh rnccmi1.utio11. If chc: eutio• 
morJ)hic Mli'll)OlH)ds pc1ll1<c:1~ diffo1·<mt. degnW$ of physiologic 
action, l!uch <lh(llll-(C~ rnoy result. in 1•t1d11c:1HI l.hlll'lll)(ltttic of• 
foct.i;. l;;1>iMpluine lrn~ bc1:111 shown lo u11<for1{◊ rtlccmi:wtion 
undor v11riou11 acidic mld bl\ijit: 1:omlilimlll. Alllwugh t.l1e 
1>otMti11I for thiK to become evidl3nt. <hiring l\ prcformulation 
ovult111ti()l1 i.i rare, one tihould ulW1JYll ho ll\Vorc of thi~ po,;!;i• 
bilil.y. Polymorizntiou iH uliH) 1l romoto poa11ibili ty. Durlten­
inl( of glucose solut.ion is 11tt.1·ibut;<1d to polymr.riznt:ion of t.h(! 
b1·c.ukdow11 product., 5-(hydru:ic.ymc)thyl)furfum\. 1'lomer­
izo.tio11, which iH the procc~s involving tho chan11G of on(.! 
Rt.ructure inLu tmot.lwr huvi,iti tl\\l l\l\llll} om1>iricul formulu 
but wit.It diff(mrn\. J,ll'VJ)\\rlit)I\ in ono or morn rospect.11, nh;o 
cnn occur; H1;i1in1 Lh1! OC<J1m·cncc ifi 1·11rn. Dcnminut.iotl 1111d 
dccnrboxylf!l.ion Mil O<:<:ur i;omot.im<>,s. 'l'his type vf ch,mKt! 
would hl! dot<W1.(ld e,.11,ily sinco the, rnuult.unt de11rndu1:ion 
procluctil would hnv1: complotcly different: propertiet1. 

Permeablllty 

A proformul11tim1 cvalm1U1)1\ ~lH)l>ld in<:h1d1;1 l:(l:11dim1 f.o 11s­
l!Cll8 Urn pauRngu of drng Jnl)focule1;1 «1:ro1;11;1 biologicol mom• 
Lironos. 1rhet1c membmn<Jt< 11,it 1111 li1>id hurricro to mo:1t: 
druSIR 11nd pormit the nbs()q)lion of lipid-fioluhl<>. st1bl1tnnccs 
by ))lll!t1ivc diff\1ijl(l11. Lipid-insoluhlo l!Ubl!tnncell cm1 crot<8 
the barrier 011ly wiLh c-0m:id<:r11ble difficulty. The pH-p1\1'f,j. 

tio11 tliMry cxplt1ins the interrclat,i1m~hip of UHi d ikRoci11tion 
(:0111;tn11t1 lipid 1mlubility, pH at l,hc ub,;01·p1.ion ;iit.e and t.he 
nb~orpLion c:h1n:ncterl,;t.ic1:1 (If dr1.1wl i11.:rrn1r. mcmhmnc.~. The 
1:hmn·y hnR evolvod fol.lowing 11 1:1orim1 of investigations irt 
lnbor11to1·y 1mimt1hl :ulll mon lllld ill the bnt1ir4 of m\1d1 of f,h<i 
current un<lcriil:1111din1{ of 11bl\(1rpU011 of dn1ge. 

Dul.u obtui1111d from bt1~ic phyRimil .. ,:;hcinicnl 1:1ludic1:1 dc­
ll<:ribud eurlitir mn,y give the 1)rcformulntfo11 aci<,111.ifll, ,m indi­
cat:ion <>I' po~liihl,, ·,1himrptio11 clifficultics. l\:xp1irimenL11l 
l,<1t.hJ1i()IIC~ 11ro 1w11il11hle t:hn!, cun he u:;ed f..o giv11 11 more 
1i1;c\1l'llte 11A1;f:swrnent of uhaorption problemll. All in uitro 
!lyi)t(1111 1.hut. lw1 hcen used cxten"ive~y co11si11t:s or on aqueous/ 
1.11w.1r,i,i 11olvcmt/11quco11~ ~yatcm which 1111~ t.lu: ndv11ntage of 
h<ii,11( oimplc, nllowr; for t1cc\1r11U! pH control, mmnhr1111ti 
1,hicknos!I nnd other vnrinble8. lt 1!!\11 b<i de8Ctibod mnthc• 
muticl!\lly 1n pl'<1CiRe f;orm11. HOWl'!V~\r, Liu, i11t:Mpl·eti1tion and 
(:onelnt.inn of !lnt.n nrr. limitlid wht!l\ npplfr!d Lo biolor:ic sys-
1.«m1<. 

Anoth1,r in tJit1·0 1>roctidure, the cvcrtt!d HOC technique, i~ a 
1:1im1>lo ond 1·1:pr<,ducible mti(.Jl(ld. for (11,f.i,rmininn lho nb­
~01·pti1)11 charnct.el'islic~ of drugs. foolt\t(1d llcgmonts of mt 
1:1m11II int0Ati111m 111·c cvcrted ulld fHliid wit,h 11 kolution <,f tho 
drug being ovoluntcd, nnd the I)nllJlllf:C of <ln1g through the 
m(1mb1·ano iri determined, Thi~ l,!!dmiq11<1 llll~ beon used to 
lnM8Uro tho porme£lbili~y of a number of dni!( aubstonces.14 

It nlM e1rn c:v11lunte bot.h p1u;1:1ivc 1111d 11t.Uvc t.roo~port: of 
drul,(ll. 'rhc foct that the ))t11p11raLion ho11 been removed 
from t.hn 1111in111l nnd it11 ,1on n11I bloorl RllJlJ1ly iii n di11tincl; 
ditmdvnntngc. 

'L'hc ,:n tit11 t.echniql•e dcvi))()pncl by Doluisio, et al, H, for 
the i1tudy of membrami p1irn11:iohilit.y oppcnr~ to overcOtn(! 
t.he cli~dvm1t111I<•o llf t.ho ov11rtocl sne technique. Sim:c t.lw 
inte11t:inc ;~ ll(ll, nmwv1;d fr.)tn it.JI bl<>ocl 1-mpp).y, l,he 1'Cl!\1 I~~ 
would be tixpe<:\.(!d lo b11 8imilm· to tho~e obt.uined in i111.11ct 
nnimali,. A di1mdvnnl~go of the technique ii! l:hll-t. thlJ p1·,1t:II• 
dure doe1, noi, 1.11itount for the 10~11 of ffoid fn>IXI ihe ~ohit.ion 
by t1lmirpiion ill 1.he int.ostine. Nou1.11Jijorb11bl<1 morkora, 
11\1ch 111.1 phenol rod, cnn be ndded to the drug soluLion to ~olvc 
thi1:1 prohlc:m. 

'l'ho tochniqucs dc::<crlht:d can Kivi, th1i prefnrmnlation l\ci .. 
tmt:i~t ,rn indicnt.ion of po1:11Jlble !lb$orpt.ion prnhlo11u1 or ~ug• 
go11t. that little or no difficult.~• will be ()h!lcrvod in tho po11i11\i;'t! 
of o part1culnr drug prod\1(:t tl\l'Ot11:(h Urn hiologie11l mem• 
brurw~. Thi~ inform111.ivn, aloni: wit.h eventual studict1 ill 
1111111 1 11c,rv{'.s to <listnblil'!h poAHihl<'l in vil'm/hi vivo cm·rch\lfon 
for di:isolution and biouv1lihibilily. 'fhc::1c d111:t\ arc impor­
tnnt: in esl,nhlishi))g ~w1.1lity-cm1trol spc,cifir.ationg for t.h1\ 
prndu<'.t.~ whl1ih will 1m,;ur<, ()OMistcnt. biological perform­
ance from ~uhH(1<1u(l)lt l<>fA. 

Proteins and Peptides 

J>rotelns trnd pvptid\J~ pr<>du1iod by the conunci:dalizati<>u 
of biotodJJlology 11ro pl'(+i,(ml.h1g p1·ofonnulutio11 !!l!ientis~ 
with m1w <:hullon1(01J. ln 11onernl, protein and r>optido dru,::11 
arc more exp<!ll8iV<! L1) r,roduce, more 1>otent und more diffi. 
c\llt to annlyt.e thnn nonprolein 11ml nonpcptidC! drug:i. 
Tlrny r,•oq1lt1ll!,ly aro formulatod 116 ))l\rOl\t{)rlllA iirnt.Md of 
ornl doa11g~i fotmH hccou~o thoy urc umible to ho otJ$orhccl 
from the GJ t,rMi, unal.Jlblo in GI fhlld~ or ,mbjoct lo rnpid 
firat·Pllllf:I mot.nh<>liKm. Dcurndatio,i of prot,.oin11 ond pep• 
tidm; occura 1t<►I, only hy covnlent boi1d rniictio1\ but 11luo by 
deJ\nt.urol.ion. 'l'ho prediction <1f:llhol f'-lifo by the Arrhcnh1a 
t1(lt1ation iN ut1uAlly not 11pplkttblo. 

D(lt(r11d11tion by reaction of t,hl) <;ov1}lc11t bond can be cln1r-
11Cl.(lrhod by the followiJlg mnjor l'Mctious: hydroly~iu, 
lrnn~peptidt1t.ion, ruc11rni:.mtion, oxidotio111 dikctopipo1•a~.i110 
formntion, diimlfide cx.chougo nud photodocompo"iti1rn. 
Hydrnly8ill ct\n ocC\11· 11t the pef>tidc linlmge (ll-NH-CO-lt), 
but it ic, moni i,1.Hhle th11n th<i c11ter linka~c (H,.Q .. CO-R) 
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; . 11111,.,,;,; d1,11v111(c i!! n1;1ij iHl,nd hy 11 ndghll()rillV, 1;rouJ). l•ll,1111:0, 
1N1>tidc~ i1u1:h 1u1 ol/yt:odn llll<I c11pl.opl'il Ill'(' 1Jl.11bk• ~mnu1{h 
for liquid p1rn::nt<Jr~I fomiul,it.iorn;. 'l 'rnm1J)H)JLidn1.ion oc• 
cm·s when amino ;Hiid rosidues cydil'-ll hll(:k 0111.0 t.h<: l)llp1.idc! 
chnin nnd the cydic i111.c.1·mcdit1l.c: u1Hfo1'11.'>0!:l hydrolysi::. 
H,icc:mizntion c111> oc<:111· in acidic m itllrn!ilrn n1cdtum, ,rnd if 
1>m lim: m· 1;lyci1w vccur in thn N .. tnrrni1111l p11ni ~ion, <liknt.opi .. 
pcro1.i11c formation i~ focilitnLcd. CyHtohw, nw1.hioninc 1:md 
trypt4>J1/11m nm ~u111:1)ptihh~ ti) ,1xi1h1lfon, nnd 11i11r.11 1fr111lfide 
cxchnn1~c fo conc:1int.rotion-l1cpc11dm1l, oli,ronwr,, nr<i formc,l 
froqu1mUy 11:1 u r1,,;t1l1. of the cnmtion of di1:1uli'id<·l b<1n<fo 
hotwo,.,n peptide clu1i11~. Photodf.,cmnpotti(:ion or 1.rypto­
ph,rn roi1i1hw~ may l(md to dil'!cul11rnl,io11 nnd photopr11d\1cb; 
(if i11(:nwii<,d molcculur w(!itrh1 .. 

D1!1{1'1ullltion viu <fo11ul,ur1Jtioo occur~ 1vlwn i.lH! conf1)rn·10 .. 
t.io1111l i;tructurc of n prnt(lil1 or peptide ii:< ultN·cd. P (l\.(<nti1d 
fa<:t.ori; thf1L c:m1 clcnat.m·e II molt,cul<l inchtd<~ ionic 11t.r1;11\l,(th, 
aurfnclHlll~ive 11gcnts or 1>n>cr.sflin1: conditions thnt :mbjcct 
1.he lll<)k1ci\1l(l L(l Rhear or 11cl1m1·pt.ion. IdenLifkotion of 1:Jw 
preforr~id (:1111fcmn,1tio11, tmd m<:1:h1rniim111 h,Y whi<:h ii: C!lll b(\ 
a!t.erild, i~ <lrif.i,:111 in formulntin11 t.hc molcc11le ,rn 11 :11.nbk, 
drug. HydtO(t(m bonds 11t~t t.o ;;t.1bili;:e i;onformntionnl 
!!trnct,m·(i t1nd i.hc, prcsonce of' wnUir p1·01110\,(ll\ hyd1·og(:l1 
bonding. Hm,ce, tl[il!ll\,.'i thi1t di~1·upf. I.he: wnt.(1t•J)l'()(,iin in .. 
tcrnction ,mch m; eul\.s 1,nd mul1w11lcm with louic ~i<k clrnirn; 
can promofci c:c111forif111tio11,i! i11,1tnhili1.y. 

Severn( method~ c,rn b<• 11:1ed to st.udy denul,1m1~i()u l)f 

proteilrn. 'l'hll~e in<:h1do t,hN·n111l 1uu\ly,ih1, d<it~im1inutio11 llf 
critiMI mkolle (:onc:1,.1nti:ntion, clc:tern1inu~io11 nf dc)~ld-point, 
li,:ht :1cntt1i1•iJ1g ond flnot'e:iccncc 8pecl.l'omc)t1·:1'- 'l'h,inn11l 
01rnly:1i:1with1.11:1ca1miu1: micrncnlorimet(!t ii; u i;(1d t/4) mct1i;111·,: 
cnori.:ic$ of t.ran~ition in llolul,ion uncl i~ 1)»111'111 !'or clutormin .. 
ing t.lici efl'u(:t,of~l.:1hilizin1~ c.,xc:ipicmt:rn11 prr.1ki11i;; in 1,nh11.ion. 
Mc:mmrcmcmt or (.hc critienl micl\llu co11c1ml,tut,ic1,1 nl,;11 ,:nn 
bo tuicd m1 a t,ool lo Al:udy the nbility of 1111 (!x.dpi1mt l,, 
utahil izc or disrupt the hyd1·ophobk i1.1tcrnction~ whidi pro• 
milt(: mi.celleriit1l,i1)11. Cloud-point meai;11rcm1u11ti; {1,h,i u,m­
poraturo, whim 1:ool~)d, l.ll whi<:h 11 110/uWon hecon10Jx dm1dy) 
a l8o ht1vc been ,;11(tt((1St<1cl ti!< 11 tool to Rt,udy (.lw (;'ffl,,r:t.i, of 
:::olvcnt1:1 01: <1xcipi1!1l\~ on ,h:nolurnt,i,m. l•'h.io1'(1s,:Nwi:: HJ)<11;, 
trometry c11n bti 111;111d l.o memmrn t.hermnl tklli\t,ul'lliion hv 
using n Ouorcsccmt prohi) who:i(i fl.t,m·escen(:e i1H:l'~1(1fir1s whoii 
11 prntein i8 dai)t\Wr<id . 

Prnt<Jin~ 11nd peptido.l! <:nn be stabili:r,ed ill m,rny w11ys, 
ur.t1111ly en:\ploying empirical, l'llther t,han th1)01'(il:i(:11l, prn111~­
durc1;. For putciltcml formulol,iom1, uxcipi<mt.~ 1trt> uddc>.d lo 
onhnnce ~t,ubility. Scm1111 nlbumin, it.imH' 11 1•di11.ivt:ly >'IMhle 
prnt<:in, i11 nsc!d ciommonly a:, n stnbilh:cr foi' J.1<•r>tid,,i~ nnd 
prnteim,. l\. 1nitY inhibit imrfocc ndsorpt.ion and n,,t llfi rl 

1:ryoJ>l'ot.cctnnt during lyophiliialfon. Amino ncidf;, guc:h ns 
1;\u tomic Ol' rn~pu1'l.ic ncid, may chelnt,1, mc(.1.1h1 1,1uc;h 11i; :r.in1\ 
which moy ctmlltl lltHP'<llf!ll.ion; how1,vt1r, mct·al io111;, ,;1,1ch :.u, 
(:ulcium, ore miseut;ial to \;ho i;(.ability (11' twrluin amylu1ic~ nnd 
prnl:c1u1os. Pho:.iplwltpicltt and fot.ty 11cid11 td3o 1.u:c1 pu(;<intiol 
Bl:11hiliz(:rs. Ji:ven th(1t1gh Hurfoctunt.fl hnvc n hi1rh de1111t.u1•inl'; 
Hl'fod., U1oy 11ltm muy iuhibil; t.l1e clfoct..<s of ot.hcr lfom1l,t1ru111.,;. 

Protoin6, as oppoulld t<J nn11protci1.1 drng111 nm.v find u di­
hilo 11qu(101111 medium unfnvorublc. Thcl'rcfm't~, one tlh1rnld 
uLtc:mpt, t;o Cl'(:Ot.e irn onvimmncnt. ~imtlnr to lhc 11at.urnl 
hnhitnl of the !lpedfic prot.ciu. 'l'hiH l!llvii·onmcnt, wmil<I be 
tid1 in 1>rotci11s ond carbohydrutt1ij, Iw,. in oxy11cn !lml h:wc 11 
hi1;h d<:11,r<lCJ of immcibilir.<id w11tl'.1', However, all mcthodolo-
1iius fo1· 11tudying dcnut.orot.ion nral <ktrrndntion bccomc 
moro dcfim,d, the number ()f oxci.pi1)lll.ij u1,1c1dcd t<1 1>tl1bili;,t111 
furmulnt.iou c1111 hli limi\.(!d K<•>lodiv~ly. 

Formulntlon tngredtents 

Alth<iugh pl'eliminory Hc,·<:cnin,: of cmumonl~ u1;1cd excipi­
cmU; wit.h ncw-dl'\tg 1:1\1b~~1111c:1)i; hm.1 bocunH: roulfoti in pr<Jl°ol'• 

m11h1t.ion tliudic:1, (,hcmi 111°(! 01:casion:, whm1 ,,,·oblmn~ nris(i 
bct:1.1111,,11 of U111 inte1·1·l.ct.ion wi(,h 11ddi1.ives ,mch 1111 ))ru,;(11·v11· 
l.ivm1. 11l.1•1biliier~, dyeH 1mtl, pc,a»ihly, fluvom. A <lii;cumiion of 
,,omu prnhlcm:1 Um1. hav<J l'iH<m )t; i11 <1rdm· lo mnlrn fol'rn ula. 
tol'Jl r1w111·c thi11. thc:y s:houl1 I b<i cnrn;c,·11<,!d 11bou\. the potcnt,it,I 
for in1~1·ae~i1111 whcm,vcr ,rnof.hor i n111·1•1die111. i~ 1.1dcl<id l:o N 
f<Jl'l1lU!i11.ion. 

l·'1•or.1wv11Uvcu ...... Ench time 11 liquid Ill' ttc:rni,;olid 1>l111l'mn­
cuul.icnl drn1111JQ form i,, prnpnrnd, ii. i:i 1wc~\~:mry Ln inc:h1d<1 l1 
pre1m1·v11l.ivu in UH\ fonnulut.ion. Kuc:h 1n·o~t•rvativc,i 11:; iiodi· 
m11 btm:1.c>1it.e, ,mrhic 11ci1! 11.11d th,, 111111.hyl ond JH'<>J)yl <.l~!~!l·~ of 
p -hydr1)xyht'!t)1t.oi,: 11dd (1)1uab11111\) huvo l1<,cn 1rnod iJl t.he,m 
sy:.tc1m1 for. 11111ny yMri;. ''l'hcrc hove ))(!1:n rcporl~; th1H. 1.lu:. 
pnrnbtmll htw(, butm i11(1div,1l.1Jd whuo 11sNl i,1 the pi·e:mll<:e of 
v111'ioua :m1-f1.u:t,-act.ivn 111:tml.n ancl v(!ge(.iibh: 1:ums. 'l'hi1., )c,i)I, 

of 1\ct.ivity mi1,~ht, bo duo 1.1) the fonnu(,i1>1l of complcxm, be-
1.wcen thu p1·c~cr1111tivc 11nd the :.i1rfr)ctan(,. A dinlyMi,: tech· 
niq1w hn:. been 11:,cd h> dcm,111,;tr11L1i 1111 intcrMtim; l.11~!.wl:lm 
1wlysorh11tr, 80 um.I IJw ()111·ub<mn. 'l'hfo ob1.11,1·v11liou bc­
c1,m~1H critirnl if the level of J)l'o1:1f,rvnLivo uild<id ifl borderlillf! 
,vil.h l'ilHP<Jc:I. to Um J>n!lJl\l'VU[,iv1Hld.ivif.y 1,ht'<illhold. Thci 
desir~i<l p1·cf!111·vntive cffocL m1.1y n()L I.It' 11d1itiv(!t.l t111hi11:; :rn 
(1x,:i,11i,; of tho prc~ervut.ivc i1, acllt()d t.o c:1>mpH11m,1t1i for llmt. 
which ii; l~llmpfo)(c:d. It nlso btHl bc<Jt\ 1:1hown ih11l n1ole(:ul11r 
coll1plc,x1•J~ form when t:hc par11h1i111, ar~! l)lixc,cl wi(.h 1>olyuU1-
yhm111~ly1:11I , mcthylcollnlotw, p,;)yvinylpyt1·olidonc m· y,(!111-
tin. 'l'lw dcgr<m of binding wn11 l<::mJ (,ha,l 1.hl\t ul.l1;crvl1<l with 
poly1:1orbli\.t! 80. Sm·hic add ,ilno iill.\•1·:,1c;l.1:1 wi l.h ))oly,;orb:.(\.{!1; 
but. do11r, 1101. intl•ll'Od. with 1>oly11t.hylem• ,:lymiH. 'l'hc q1111· 
t111·1\r1r~' al\llll(lllium com1>01m<hi ulw m•i: hound hy polyi;o1·­
bat.u 8() \.o 1·11dnc:o lhcil' prn:icrvntive a('.f·.ivi~y. Bon;:yl 11\c:ohol 
11h10 waH ,.J,mvi', t.o he 1Hlt;o1·bcid by 1;(\l'l,1.1i11 l.ypc,s of mhhnr 
:;topp1H'11, S,1hi11:q11cnt work luu; tJhuw,, !.lu1(. butyl rnhhm· 
do11tt 111>!; int(,1·1wl with honzyl 1.1lc1Jhol. 

i\nf.h,xid,rntx-.. -Durin1: f;l11, prcf11rn1ulu1.ion 1:v11lu11tion or 
t:ompoulHi~ t.h1il, 11\'C ~r.nsitivr. (.(> v>1 id:~1,i1.1n 1)1'Um ii. is com, 
monpl11(:t: t~> t.o&t snvoml lc:vcl:i <>f nnt,it1>iid11111. r.on<:c,nti·at.ion~ 
add<id \.<> WJ\ltl<)Hfi ~yr.terns in order t.o det,i1·11,i,1<1f.h,11·olndvc, 
effoctivo1t1)!ll:i of' tlw im!:ioxicl11nt8. Sodium bisulfito nnd 
a,;c(11·hi(: 111.:id ;v,~ 1.wn 11111.imddan t.1:1 l ,Jrnl. ,m, <Jfif!d widc,ly in 
ph111·,1111ci,111.i1;r1l Gyr!l.mn11. Sodium bii;ulfit(! yields t'1 c<,lol'lcmi 
wal.cir-H1)l11bk \\1111. when it is oxidir.1:d. II. will add \.o double 
b,md11, rt.'!i1ct. with nlrfohyclcll nncl C("'(,nin lwtnnc~ and t•on .. 
tribu(.\lij io hi11ulfitc e]('1.vn11c reucl.io•l!l. M,rny oi' the rcac .. 
t.iorn, wit.Ii bi1:1olfit.1i 11re irrever1:1ible, l\lld the rc;s,lltini:; 
:mlfonic acid,1 fru(IU(\llUy 111·t bi<>logi(:ally inHc,t.ive>. Epineph .. 
ri11c h11,; h,:nn 1,hown t·~, inkmd, wi~h hi1rnlfi1.ci t.o form 11 
bhmlf'il:(i mldi1.ion pi·odll(:t. OUwl' 1<ymp111.homi11wUc dru1~~. 
p;:indpully (,he l)J'[,/i.11• or /J<ff(/uhy<ho,yhom.yl ,1kohol cl(11'iV" 
ativcm, ahm re(WI, ,vitll hhrnlfitc in ,1 ,iimilnr mmmor. The, 
mC!/.,, ... hy<lrm:y 1,1!1:ohol clocs nnt rna1:1.. Somr.Umos 1.lrns<: in.• 
1.e1·1wtiom1 :m: r1•:vNi;il,k: ai; in lh tJ 1lM;!l with 1.h<•> Mil'ti11<11l11l'li .. 
co,ihiroid molccttl(;!g, 

Aueorbi(! lH:it.l, mt the ol.hm· Jrnnd, iH li111H 1•i,ac:1.iv1•:. Howc:v• 
lll', whcm milCN.I with compotmd:; h11vin1( 11 pt•inu)ry ,uninc 
mu:lmm, Uu1r<! i::i \:he tondt.mcy l'<>r i11t<m•~:\.i1>11 to form II hiuh­
ly colored Schiff b1ii;1\, One mo,;1. hti awm·~ of (.hi~ p1)1»;ibllit.y 
when ij,1101;1,inii 1i 1111itnblc :,int.ioxiclont,, 

Am111(11,~ling A1r<mt:11 .... ·0(,1:11Hio1111lly, it. will llli 1Hicrn1sary 1.0 
('.OJliji(kir lhc,i 11~,1 of n tntt,1p1mdin1r t.ll{(.'lll, 1.0 prepare ~011•111 
J)r<iliminu,:y ~uwonsion p1·cp111·,1 (·.io11ij for ,;t.nbility ovalmil,11111 
prior 1~.1 11t111'linl( toxicity t1;~ti111;. 'l'lu, physic11l phn1·n1udij(, 
1il1011ld be 1iwnl'<i of the pof.0111.iul for Uiei;o 11dditive8 l,0 1'\1t1cl 

wil,h 1.h11 drni? imhst.,mco btii111.: cm~h111~ud. Aniooic watc1:· 
ijOhihk c1ompotmd111 1:11.11:h llH Hodhim 11r11·hoxym<1(.hylc(illulo~e, 
ul~ini1; 11dd, currn~:1/.•illin 11nd vth~,r hydrncolloit.h,, ult,hoHt(h 
ftl)lWn1lly corniidcr(,ri innl't., l'rnquontly int:crncil with dru~ 
1:ompoumhl in 1w\u1fon. C1n·b,.,xym1~thyln•Jh1IQt1ll 1111d 1;1)ni1-
1iuonin fol'm comt)l11,w~, m· po~ttibly ~nit~. with m,uiy medi1~i ­
n11l 11gcu(,tt i11dmli11g proc11 inc, chloq11·mt1u:r.i111i, h c,,n,idryl, 
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quinio,,, <:hlc,rphonil'amimi, 11comydn and l1.im111nydn. In 
1-1<11nl.! ini;L,mccn the formut,inll of the complex imp11rl<!<l bc~L­
IN 11f.r1hilit.y to the 6ylit<•m- Whan thii; prnblem ia llUspoctod, 
it h1 impo1·La 11L to condu<:t. 1ir,prnpri11to tost~ to immrr,i thilt illl 
intornction docs not. iuki; ph1cc in !:h1, r,y1►tem bl•itl ,5 ov11luot,. 
(ltl. 

l>y<:8•···•-Alt,hm1r,-h pn:fo,•nrnlu\,inn tct1b uimally 1ir1, M il• 
dt11!1.nd long hcfoni any comiidotntion of c:oloring \.he! i,n~md­
c•cl <loMnl(e forms, I.hey :;hould not he ovcrloolc11d. l)yo1:111re 
dwmic,1l in nat.mc mid c:ontllin ro,icOvc 1.<il.~•ll c~p11hll) of 
<WJHittH incompntibilitics, Sovcml ~Ludieii h11v\~ domnn­
i:tl,n\l,<!d that certified dye11 de, roll<lt with drug 1:1ub~tol'lt11\1lH. 
Su111m,, knch M dtxtrn~e. lm;t,ol)c ond :<1ucro11e, wo,·<• found 1,1> 
in<:MIIM \,h(i rat~ <,f fo<li11g <>f FD&C: Blue #2, lmm!ublt: 
<:<impl<>.xc1:1 tth>O were fornl<!d when q u ntcrniu·y 11mm(mh11n 
compound!! Wt?rc formul11t.cd wit,h l<'D&C Blue #I. 

Summary 

Tht1 pr1;1formul11tfo11 cvoluntion of n<:w-drnl! 1:1uh~t.nncoi. 
hnt< becomo an i11tc1grlll p11rt of the development p1·1)(!1•!:l~- A 
t horou(lh und1!ri;t1mcJin1{ of the physic11l -,chemical PJ'OJ)(,rtiCll 
of 1;)11,1 m,w-dn11~ aubat.nnco under sl.udy 1>rovide::1 i-.J1e devel­
opment plmri111t<:i1;1. wit:h do.tB Lhttt 1m1 c,:.i;cn tial in d e1;1i1;ni111;: 
st.11hlc and effi1:11cio1111 do~11go forni H, Mnny of the problomi; 
<lisc,ussed und t.Ju, i;oh1tio11~ nffernd in th in r.hupt.er rn1mltud 
from 111, pliclll,iOll of ll<:i<mlifi,: Lmining of p1·cl!cnl:•d11y ph11r­
m11coutic11l 11ci<mt,i1:11.t<. 11'h«-1i1· divm·~e :\kill$, c1·Mt.ive npt,i· 

Ludell (llld initio.tivo provide ~ho phorm11ceutic11l h,d1i~1,1·:;, 
wit.11 l,h1i OHll«mUol i11grmlicnt1:1 111 d<woluf, drnl( productH I-hut 
help 1noi,11.i1h1 the hcnlth .. curc pro(:IJ),16 nt it.11 highci.t, level of 
11xc~llomio, 
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Pharmacy ik a profession that requires the use of o number 
of scientific disciplines as well as the individual professimw.1 
ex1>el'ience of it.s p1·actitioners. Compounding of medica­
tions has become a small part of the phul'lnacist.'s practice, 
now replaced largely by his major role and responsibility for 
s11fegu11rd i11g drug•J)l'oduct quality through proper sel.ection 
of multi8ource drug products. Oue need not become em­
broiled ln the co11trovursy of brnnd .. name vs generic prod­
ucts, for this is not the issue. The problem is one of dis­
criminnt{\ salection of a dn1g product available from differ­
ent manufacturers--oft.en of substit ution of one prodl1ct for 
another, whether it involvm; 11 brnnd-Lo-g011el'ic, gencric-to­
brantl or generic-to-generic ch1mge. 

]<'or (.ho phormncist to accc1>t such responsibility, he must 
be reo80nnbly knowledgenble in biopharmar.eutics, with par­
ticular emphasis on drni:: bionvailnbility and biooquivalence. 
Variable clinical response to the some dosage form of a drug 
product: supplied by two or more drug manufact urers is well -
1·ecognized. In this chapter only bionvailability problems 
will be discussed. Chemical cquivohmcc, lot-to-lot unifol'­
mity of ph.ysicod1emica! charncteri1:1tics and stability equiv­
alence ore but a few of the other factors that are important , 
as they too can affect 11 patient's ultimate clinica l response to 
odrug. 

One must. noL be led to a feeling of overconfidence in the 
simplicity of product selection solely becf\use the l<'DA pro­
mulgated bionvailnbility regulnt;ion~. I<:ven for the limited 
number of ml1ltisourcedrug prnduct~ t,hat l'equirc ;;onrn type 
of bioequivalence testing, it should be recognized that the 
testing i;; only on one lot of the product. Similarly, where 
only in uilm at,;sessment ii; required, data provided are limit ­
ed t o one I.<> three lots. There is a mi5conception that once a 
prodllCI: is marketed that the FDA cont.inues to test each lot. 
'l'his is not the case as ve1·y fow drug products ar e followed up 
at the Jt'DA lobo1·atories. The question of continu.ed assur­
ance of bioequivalence and chemical equivaleuce must, 
t herefore, be posed by t.he phnnnacist. T his is whe1·e the 
chnllenge lies, nud the pharmacist has to call on both his 
technical truining and experience to mnl<e appropriate cfrug-
1>1·0duct selection decisions. 

Bioava.ilcibility 

In any discussion of bioavnllahility and bioequivalency 
testing, it ifl perhaps best, t-0 sl:m·t with the basic coneept.s and 
factol's that can affect the bioavnilobility of a drng and con­
Aider how these can offed bioequivolcmcy ond the clinicnl 
outcome of drug treatment . At the outset, t.he terms used in 
this chapter require can1ful definition sin<:e, as in any area, 
some terms have been used in many d ifferent context s by 
different authors. 

/3ioouailability is an absolute term that: indicates mea­
su1·ement of both the true rnte and total amount (extent) of 
drug thot rnaches the genernl ch·culu.tion from an adminis­
tered doeuge form. 

Equivalence is more o relative term that compares one 
dl'Ug product with anotluir m· with a ~el, of established stan­
dards. Eql1ivale11c.e mny be defined i11 several ways: 

l. Chemical ,:q11ivale11.:e iu<li<:111.r.s t.hat Lwo or llloro do,mgc forms 
conl,i in Urn lnbl•lcd quont.iti<,s (1>h1s or mim1s specified rnnr,c, limits) of 
the drt11J. 

2. Clinical equiuulem·~ occurs whon tho ,;,une dru1r from two or 1n01·c 
dogngc forms 1:ivos identicnl in c1iw cffotl.s a~ mcusurn<l by a pl111nnacu­
lo1:icnl response or by f.ontrol of ll sytnfllom or cHsen~c. 

a. 1'/ierc,peutic e911ivale11cc implius llwt onu strucf.tll'nlly <lifforont. 
chmnical <:an yield (.he ~nmc clinicul r<1snll. It$ cmolher drnmiml. 

,t. Hicwq11iuftln1ee indicnt~s \.hat. o dr\lr, in two or morn ~imil11r d,~s/lgu 
forms rnnehcs \.he 1;cncnil circul"lfon at tl,e same r<!/r,lit>e. rnl'o and \.he 
same rd<1t.i111! eKtcnL, ic, LhaL Ilic pla.smo (bloncl or serum} level profiles of 
the clru1: ohtllin<,d nsinr, the 1.wo d<>Sll/;r, form~ MO, wit-hin reason , "~u,wr­
impo,rnblc,." 

Dosage Forms- In the dose titratio11 of any patient the 
objective is, in conceptual terms, to t.1tta in and mnintnin n 
blood level which e.xceedH the minimum effective lf:vel re .. 
tJuirt•d for response, but. which does not exceed the minimum 
toxic (side-effod) level. This is Bhown graphically in )?ig '76-
1. There are three major nbsoTpt.ion f'ncton; which can affect 
the general shape of this blood-lc~vel curve and thus drug 
response. 

J. T he dose of1Jle druc ndminist<!rnd, ic,, the blood levc!~wiil ri~c and 
fall in 1mlpor1io11 l'o the dose udmini$l,orod, 

2. Th~ ,mme M the firsl hut bro11gh(. 11houi. by II dlfforont procc,;.~, is 
\.hp, ammmt. of drur, absorbed from A t:iv<n1 dos111r« form. 'J'lw cffod of 
having only one -hnlf of the drug nhsorh,:d from II dos11gc form is C<t\li,•a• 
J.,11t to lowering the dose WiH 76 .. ?.) . 

a. 'l'he rnt.c of 11bsorplion of tJrn drng, If nhsorpl ion from the ,lusutr(' 
form is more rapid Lhan U1c rnle of a bsorption wh ich gove 1lrn profile in 
Fit: 76- 1, t.oxic (sidc,-cf_foci.) levol~ can _be ex1:ecd_•:d . . If nbsorption from 
Lhc dosar,e form 1s suff1c1un1.ly slow, m1111mum dlucl1v<! levels may never 
1>11 aU,iincd (Fig 711-!\). 

A combinolion ofth<ISc ln:it. two fm:lorn is also pc"siblc Wiy.76-4) ancl is 
1>r<>hnhly lhc most likely ,·c~11lt. in rn11l lifo. 

In any of these instances, the time cour$e and extent of 
dinical response to I.he drug hns been nit.erect. 

i ,._ .. ____ .. ____ __ _______ _ .. __ _ Minimum toxic level 

i /-~ 
~ '---..___ Minimum effective level 

::: ----ii: •• -· . .... - ••• " - - - ... . .. - ~ ..... - ••• -~~~~----

Time 

Fig 76- ·1. Typlcal plasma-level curvo ol a dmg with aftectlvo and 
toxic {side-oflec\) levels dofln<ld. 

1451 

FRESENIUS EXHIBIT 1013 
Page 296 of 408 



1452 CHAPTER 76 

Minimum toxic level 

Minimum effective level 

Time 

Fig 76-2. Effect of the extent of drug absorption from a dosage form 
on drug-plasma teve!s and efficacy. The eJ<tent of absorption from 
Dosage Form B ls 50 % of that ffom Dosage Form A. 

C 
Miniroom toxic level 

~ Minimum effcclive level 

----. - - - - - - -- - . - - - - --~-- - - -- . ~--------... .. - -~ 
---- -

Time 
Fig 76-3. Elloct of the rate of drug absorption from a dosage form on 
the plasma-level profile and efficacy. The rates of absorpt ion from 
Dosage Forms Band Care 1/10And 10 times those from Dosage Form 
A. 

~~ -----
'" -------- --------.::.:::: 
2 4 6 

Time (arbitrary units) 
Fig 76-4. Computer slmulation of the plasm11-lovel curves for two 
dosage forms of the same drug assuming that the rate and extent of 
drug absorption for Dosage Form A were 50% and 50%, respective­
ly, of those for Dosage Form S. 

Both factors, extent: ond rate of drug absorption, can be 
affected by the dosage form in which the dl'ug is contained. 
The effect moy be intentional, as in sustoined-releose medi­
cation, or ~mintentional, as brought about by a change in the 
composition aud/01· method of manufactu1·e of the dosage 
form. 

It is important to remember that in most dosage forms the 
ouly ingredient regulated by law is the active drug. 1'he 
choice of the other materials (adjuvants) used to prepare a 
satisfactory dosage form is up to the individual manufoctur­
er. It is through these changes, in composition and manu­
facturing technique, that unintended changes in bioavail• 

Oi~v1h1ti1,11 ., 
,!rye I \)1.,,., ,1,.,\1,;o /l>tuoh,IH'<li ... ,,, 

•if\11( .1,,..,. 

Drng ln ~t)lollon l I>-,,, .... , ... ,,. 

Dru~ in blovd 

Fig 76-5. Sequence of events involved in the dlssolutlon and ab­
sorption of a drug from a solid oral dosage form. 

ability and bioequivalency may occur. A description of the 
formulation of dosage forms and the factors which must be 
considered by the formulating pharmacist is given in Chap­
ter 75. 

Djssolution Rate-For a drug to be absorbed, it must 
first go into solution. In Fig 76-5, the steps in ihe dissollt­
tion and absorption of a tablet or capsule dosngc form are 
outlined. Similar profiles could be developed for ony solid 
or semisolid dosage form, ie, orol suspensions, parent<lral 
suapen11ions or suppositories. 'I'he theory and mechanics of 
drug-dissolution rate are described in detail in Chapter 31. 
Suffice it to say that the physical characteristics of the drug 
and the compo.~ition of the tablet (dosoge form) can have on 
effect 011 the rates of disintegration, deaggregation and dis­
solution of the drug. As such, these can affect the rate of 
absorption and result.ant blood levels of the drug. 

Properties of the Drug-The physical characteristics of 
the drug which can alter bioavailability are discussed in 
Chapters 35 and 75 and consist of: the polymorphic crystal 
form, choice of the salt form, part icle size, use of the hydrat• 
ed or anhydrous form, wettability and solubility of the drug. 
Chapter 75 also discusses several other properties which can 
affect drug-product quality adversely. Many of these fac­
tors should be discovered during the chemiciil testing of the 
drug product prior to the sale of the dosage form oud should 
not, therefore, affect, lmknowingly, the bioavailability of the 
drug product. 

Properties of tbe Dosage Form- The various compo­
nents of the solid or semisolid dosage form, other than the 
active ingredient, are discu$Sed in Chopter 89. Only on 
overview, for tablet doJioge forms, will he given here. In 
addition to the nctive ingredient, o tablet product usually 
will contain: 

Binders arc used to provide n frcc,flowi11g powder from the mix of 
tnblet ingredients so that t he mat.erial will flow whon used on n tohlot. 
mnchine. The binder also r1rovidcs o cohesiveness to the tablet.. 'l'oo 
little b inder will give flow problcnis ond tablets which do not moint.oin 
their integrity; l-00 mueh ma,v affect adversely the releosc (dissolution 
rate) of tho drug from the tllblct. . 

Fillers aro used to yive the powder bulk so thot. an accopt.l\blo-s,ze 
tablet is produced. Most commercial tablets weigh from 100 to 500 mg 
so it is obvious that for muny potent drugB tho filler comprises o la1·gc 
porf.iou of I.he tablet. 'l'he bind ing of drug to t.!10 filler may occur nnd 
offeeL bioaveilebility. 

Diainl-0gr-unt.H are used to causu the tabletN t.o disiul<1grnte when 
ext>oaed to ,m aqueous environmenl.. Too much will 1>roduce tablets 
which may disintegrate in Lhc bottle d11e to at.mosphel'ic moi~Lme; too 
little may be insufficicnl for disintcgrotion to occur a11cl 11ucy thus alter 
the rote and extent of release of the drug from the ,tosagc form. 

Lubrlcanle ue used to enh1mcc the flow of tho )lowdcr to the lo.blet 
machine o.nd to prevent sticking of the tnblcl ill the die of the tablci, 
machine ofter tho wblat i~ comprossed. Lubl'icn11ls are usu~lly hydro­
phobic mntcrilllA such os stcaric ncid, magnesium or calcium SLCJ1ratc. 
'l'oo little lubr icant will not permit sntisfactory tublol.s to be ma~o; too 
much mny produce n tRhlet with a wotcr-impervious hydrophobic cont 
whi<:h can inhibit the disintegration of tho tablet und dissolut iou of the 
drug. , . . 

Tlie intogrity or t he nuuwfnctnrcr ill not a I.rue plws1cal 111ircdicnt 
of t he tobt~t. but itcl\n hnvc on cffocton tho clinical perform11nce of the 
do90gc form. Mnny of the pn>blcm$ which ari~e hero 11r~ relu tcd to, and 
detectable hy, tile physiml and cbemicul quuhty t'{lntrols t ho mm1ufnr.· 
t.ur<,r npplies to his prod\1ct (~ee Chup(er 82). For ex,_uup_lc, with hm:· 
dose potcut drur,B the dct.errninnt.ion thnt oil Lh~ 1tdJV1, 111Krcd1cnt. •~ 
r>rescnt, on th~ avcrngc, in the dosogc form must lJo co111pleme,1ted bJ 
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the determi11ntio11 that. el\ch tnblct C{)ll(flins the specified dose. Ji, h; 
quite p(»;sibl<• wi Ul potent drugs 1.h,11. thcn!l-~HY nf combined 11,blals (JO to 
20) moy be within 1'<1mpcndi11l limits while the 1lrnr, conl.(1nts of i11divid• 
U11l 111blcts m11y for cxcood these limits in bo~h pasit.i vc oud nt~nt.i~c 
di,·cdions. Sudi vuriat.ions in dns1,, and lhu~ hio11voilnbility, aro dctoct ... 
nbl<l 111111 controllnul« by a chomicnl o~~uy oflll<! 11,hlcts. Huw1.ver, lhcnc 
11HSOY~ nnd othor dc1-0rmi11nlion~ moy not. alwnys bo done by mmmfncl,ur­
crs wit.I, low inwi;rit.y. 'l'his dufo1:t nlny hr. out of ip1onm<:a of the lilw or 
intentional disregnrd fur it. 'l'ho exist.once of faws nnd fodcrnl rei:ula­
tions dc,~1; not mcnn thatcvcryono, 11L11ny 1:ivc11 pnin~ in lime, is comply­
ing will, suc:h lnws and rer,nl11t.i0118. 

Bloequivalency Testing 

'fhe awareness of the potent.in! for clinical differences 
between otherwise chemicnlly equivalent drug products has 
been brought about by a multiplicity of facto1·s which in­
clude, among others, becter met.hods for clinical efficacy 
evaluation, development of techniques to mensure micro­
gram or nanogram qunntities or drugs in biologir.al fluids, 
improvements in the technology of dosngc-form formulation 
and physical testing, awareness of a significant number of 
reported clinical inequivalencies in the literature, inc1·eased 
costs of duaiiic:nl clinical evaluat.ion, the objective, quantita­
t ive 1111ture of bionvailability ti:>.sts and the increase in t he 
number of chemically equivalent products on the morlmt 
clue to patent. expirations 0 11 the wonder drugs of' the 1950s 
aud 1960s. 

The increase in the number of similar product8 from mul­
tiple sources frequently has plar.ed people involved in the 
deliv<~ry of heBlth care in the position of having t.o select one 
from among several appal'e11tly e(Juivalent products. As 
with any decision, the more pertinent the data available, the 
more comfort.able one is in arriving at the finnl decision. 
The need to make these choices, in light of the potential for 
in vivo ineqtiivalency umong producti;, has iucreased the 
demand for quantitative data on t he d inico.l equivalence of 
similar drug products. Bioequivalency testing r epresent.~ 
011e altcmat.ive solution to clinic.al testing for efficac.y. 

Requil:ement5 for bioequivalency datn on drug produc,ts 
shou ld not be np1>lied indiscriminately. For example, wit:h 
single-supplier d rugs, for which cliuical efficacy hos been 
C8 tablishe<l, bioequivalency (.esl.ing is moot. However, bio­
availnbility data 011 three lots woul<l he an cxr.cllcnt lnMStlrC! 

of reprodueenble bioavailahiliLy. Thfa ai;sures the quali ty of 
t.he innc>Vntor and should serve as u guide for J><mnisRable 
variabilit y in the multiscore product. In this context the 
raison. d'etre for bioequivalency testinii should not. be forgot,• 
ten, ie, it has been devel()ped to sub.$titute for the clinical 
evaluation of drug products. Bioequivalency d ata cannot be 
required if hiormalyticel methodology is not available. 
However, in a number of cases phnrmacodynmnic data may 
provide n more sensitive, objective e valuation of a product's 
clinical equivalency t han will clinical testing. 

Pharmacokinetic evaluation of bioavailnbility datn is not 
necellsnry to show bioequivaleuce of two drug product.s. 
Pharmaco!dnetics has its mujor utility in the prediction or 
projection of dosage regimens and/or in p rovid ing a betLer 
understanding of observed drnr, reactions 0 1· interactions 
which resul t from the accmnulatfon of drug in some specific 
site, tissue or "compartment" of the body. T he basil; of all 
st atements that two drug products are hioequivalent must. 
be that the responses obsorved (blood, serum or plasma 
level, urinary exc:retion or phnrmacolngic rm1ponse) for one 
drui Jmlduct essent ially ure superimpoHable on the respons­
es observed for the second drug product. 

1'he phrase "essentially arc superimposnble" must. be con­
sist ent: with the clinical renliti!ls of t:he situation. The easy, 
but rnlntively l'Ol'e, decisions in the evaluation of the bio­
eq uivalence of two drug products ore i,hose where the Lwo 
products are exactly suptu-imposable (defini tely bioequiva­
lent) and those where the two products differ in their bio-
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equivalency parameters by 50% or more (definitely bio­
i11equiualent). Th<~ denl<lnstration of absolute differences 
of 10% or less in tlw bioavailahility of two dosage forms is an 
assignment which frequently is uoi possible with today's 
analytical tonls and clinical fnciliti<il:l. In (:be area or lO t<> 
20% m· even :-10% differences between f.wo doaage forms in 
bioequivulency parameters, clinical judgment must be ftp­
plied to evaluote the significnnce of these difference.-i. T he 
effect of a possible IO to 30% change in dose on the patient's 
resp onse must be considered carefully before one decides 
that an apparent 01· possible 20% difference in bioavailabil­
ity is ucceptable or unacceptable. It. 3hould be noted that 
Uw usuol bio11vailabilit.y difference allowed by Che FDA is 
:1::20%. There is no absolute reas011 why this value wns 
picked. 

I..:ven with dosage forms whost1 hionvail11hiliLies h11v11 be1m 
e,;tnbliahcd (wit hin 10 t.o 20%), there ii; a potential for unde­
sirable, unexpected clinical response when changing the 
medication for a well-st.nbili'l.ed patient from one drug sup­
plie1· t<> another. 

It. is important to realize 1.hnt. n 10 f.o 20% hioavailabilit.y 
differnnce observed in nonn11I, healthy volunteers cannot be 
any less inn patient wllern foctori; nffecting dt'ug nbsorption 
already may be com1Homised. 'l'hese rnlatively smnll bio­
nvailabilit,y d ifferences observed in healt.hv volunt eers could 
be doubled or t:riJ)led depond ing on tlrn disease, the state of 
the disease, the age of t.he patient.. whether the p11licnt. is 
bedridden, has achlorhydria, has hyptmnotility or hypomo­
bilit.y, etc. Variables associated with Uw patient in general 
are unreconcilable and their individual t~umult\t.ive effect 011 

hioavnilnbility is unknown. When one compounds this pa­
tient variability witJ1 11 dmg product that is Jess than opti­
mally nbso1·bcd, the outcome cannot be predicted. The pa­
tient for whom the drug is prescribed is tJ1e critical foctot' not. 
t o be overlooked in product selection. 

EualtU1tion of Bioequ.iu11/e11c:y Data 

The following sections will high li1;M somo of the tests thnt. 
should be considered when evaluntinr, U1e data f1·om bio­
equivalency studies. T he topics disCt1$sed will be directed 
spccificolly toward blood- or plasma-level evaluot-i<ms. 
Wit.h minor modifications, the approad1es outlined can hci 
used for urinary excretion measurements or for suito.ble, 
qmmt.itat:ivc pharmacological rnsponse memiu,·ement.s. 

Genen1I Study Dcsign--Bioavailability ~tudies usually 
are conducted in normol, healthy adults under standardi1.cd 
conditiorn;, Usually, single doses of the test. and refernnce 
product will be evaluated. However, in select ed cases, mul­
tiple-dose regimens must he used, 1ig, acid-labile di-ugs. 'l'he 
goal of the studies is to evaluotli the 1Jci1-formance of t.he 
dosage forms under istandardized conditions. The assump­
tion t hat any change in conditions or subject healtJ1 will 
affect both dosage forms in a similnl' fashion is not valid and 
saparate tests r,hould be pe1fonnod. 

The protocol should define the ncceptubfo age and weight. 
range for the subjects to be tlS(id, ff; should define the 
clinical parometera which will he used to characterize o 1101·­

mal, healthy adult; eg, physicol exuminotion observuUons, 
clinical ch emistry and hematological evaluations. 1rhe sub­
jects i;hould have been drug-free for at least 2 weeks prior to 
testing to eliminate possible drug-induced influcmces on liv­
e1· enzyme systHms. Normally, the subjects will fnst over­
night pl'ior Lo dosing and will not eat unl,il a standard meal i;i 
provided 2 to 4 Ju post.dosing. T he dosuge forms should be 
given t o subjects in a randomized manner, using a suitable 
cros:,over d t'-.~ign, so that. possible daily varint:ions are distrib­
uted equally between all clo!:lage form~ tested. The protocol 

. should define sample-collect.ion Limes and t,echniques to r.ol­
lod the biological fluid, 'l'hc lll<,thod of storngo of the sam-­
plca also should be defined, 

J 
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8ioavnih1bilily Assoi;smont nnd Data Evnluation-­
Severnl parameters nre used to provide a gcmernl evaluation 
of the ovorall rate and extent of absorption of a drug. An 
nnolysis of oil characteristics is required before one can im­
plicate nny one factor or paramef;cr os indicating bioequivn­
lence or a lack of bioequivnlence. 

The blood (or serum or plasma) concentration-time curve 
is the focal point of bioavnilability assessment and is ob­
tained when serial blood samples tAken after drug adminis­
tration arc analyzed for drug concentration. T he concen­
trations are plotted on gr11ph paper on the ordinate {or y) 
axis and the times after drug administration th.at the sam­
ples were obtained on the abscissa (or x) nxis. 

A drug product is administered omlly ot time zero, and the 
blood drug concentration nt this time clearly should be z.e1·O. 

As the product r>nsses thl'ough the gastrointestinal .system 
(11tomach, intestine) it must go through the sequence of 
events depicted in Fig 76-5. As the drug is absor bed, in­
creasing concentrntions of the drug are observed in succes­
sive samples until the mnximum concentrntion is achieved. 
'l'his point of maximum concentrntion is called the peak of 
the concent.-ntion-thne cu1·ve. If a simple one-compartment 
model describes the phnrmocokinetics of the drug tested, the 
peak concentrot.ion represents npproximately the point in 
time when absorption and elimination of the drug hove 
equulizcd. 

The scction of the curve to the left of tho penk represents 
the absorption phase (usually absorption and distributfon), 
during wbich the rute of absorption exceeds t he rate of elimi­
nation. The section of the cmve to the right of the peak is 
called the elimination phai;e, dur ing which the rate of elimi­
nation exceeds the mte of absorption. It should be under• 
ijtood thot elimination begins as soon ns the drug oppeurs in 
the blood stream nnd co11tinues u11til all of the drug has been 
eliminated. Elimino.tion i1; classically the log-linear portion 
of the curve. Absorption continues too for some period of 
time into the elimination phase. 

One must recognize that elimination of the drug includes 
all processes of elimi11ation, urinal'y excretion as well ns 
metabolism, of tlrn drug by various tissues and organs. The 
"efficiency" of mei.11holism and urinary excretion will deter­
mine the shape of the elimination phase of the curve. 

Bioavailability studies are performed in healthy, adult 
volunteers under rigid conditions of fasting nnd nctivity be• 
cause the objective is to obtain quantitative informat ion on 
the inOuenceofpharmaceut.ical formulnt:ion variables on the 
drug-product's absorption. Drng b lood-level profiles, 
therefore, ullow quantification of the rate aud extent of drng 
absorption and are critical in establishing the efficiency of 
the dn1g product in delivering the drug to the systemic 
circulation. 

Argument.'! that bioavail11bility testing should be done in a 

40.0 

t 
30.0 

.. 

"disease-state population" ere not tenable if the object of 
t he study is to assess drug formulations. If, on the other 
hand, the pul'pose is to determine the effect o("diseasc" on 
t he efficiency of absorp tion from the drug product(s), then 
one must use the disease-stole population. The reasoning is 
obvious. In order to assure that any differences observed in 
the drug blood-level profiles are attributable to formulation 
factors, one must hold all other variables constant, ie, food, 
activity, state of disease, etc. 

One need not be limited to drug blood-level profiles, but in 
a similar manner many obtnin cumulative urinary drug 
amount-time profiles. Drug co11centrati<ln is determined in 
the urine at specified time intervals and the amount excret­
ed per interval determined by multiplying the concentration 
by the volume of urine obtuined in that interval. The 
amounts per interval then are cumulated and ultimately the 
maximum amount excreted in the urine is obtained. This 
value is analogous to the area under the blood concentration­
time curve. A typical cumulative urinary drug amount-time 
profile for several nitrofurantoin products is presented in 
Fig76-6. 

In assessing the bioequivnlency of drug products one must 
qunntito.te the rate and extent of absorption. The factors of 
the rate oud extent of absorption can be determined by 
evaluo.ting three 1>arameters of a blood level conce11tration­
time profile. Three pnro.meters describing o blood level 
curve are considered importnnl in evaluating the bioequiva­
lency of two or more formulations of the sume drug; these are 
the peak height concentration, the time of the peak concen­
tration 1md the area under the blood (serum or plasma) 
concentration-time curve. 

Peak Height Concentrotion,-'l'he height of the peak of 
the blood level-time. curve obviously represent..'! the highest 
drug concentration achieved after oral administration. Ii is 
reported as an amount. per volume measurement, eg, micro­
grams/ml, or units/mL or grams/100 mL, etc. 'l'he impor­
t.ance of this parameter is illustrated in Fig 76-7 where the 
blood .concentration-time curves of two different formula­
tions of a dmg ai-e represented. A line has been druwu 
across the curve at4 µg/mL. Suppose the drug is an annlge• 
sic and 4 µg/mL ie the minimum effective concentration 
(MEG) of the drug in blood. If, then, the blood concentra­
tion curves in F ig 7G-7 represent the blood levels obtained 
after adminiRtration of equal doses of two formulations of 
the drug and it is known that analgesia would not he pro• 
duced unless the minimum effective concentration wns 
achieved or exceeded, it becomes clear that Formulation A 
should produce pain relief while Formulntion B, even though 
it seemed well-absorbed, would not produce the desired 
plinrmacological effect ond would be ineffective in produc­
ing analgesia. 

On the other hand, if the two curves represent blood con-

a Nitrofuraotoio Lot #679188 
Recognized Sumda,d 

• Ni11ofu,a111oio l.ot #40(iAG 
~homical Eq~•~valent 

c, Nitoofu111111oin Lot #402AG 
Chemical E.<1u;valctnt 

Fig 76•6. Average curnulatlve amoun1s of 
nitroturantoln excreted from three lots of two 
commercially available products after a single 
o,-al dose of 100 mg o! nltrofuremtoin. 
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Fig 76•7. Blood concentration-time curves obtained for two clifler­
ent formulations of the same drug demonstrating rCllatlonshlp o! the 
profiles to the minimum effective concentration (MEC). 

centrutions following equal doses of two diffel'cnt formula­
tions of the same cardiac glycoaidc, and 4 µ.g/mL now repre­
sents the minimum toxic conc.;cntrntion (M'J'G) ond 2 µg/mL 
l'Cpresents the MEG (Fig 76-8), Formulntion A, although 
effective, may also be toxic, while Formulation B produces 
concentrationB well above the MEC b~tt never achieves toxic 
levels. 

'l'ime of Peak Concentraii-0ti- -The second parameter of 
impnrtnnca i~ the mcnsm·ement of the length of time m~ces• 
snry to achieve the maximum concentration after drug ad­
mini$trution. 'l'his time is called the time of peak blood 
concentration. In Fig 76-7, for Formulniion A the time 
necessn1•y to achieve 1>oak blood concentration is l hr; for 
l•'ormulntion TJ it is 4 hr. 'l'his puramef:er is reluted closely to 
the rate of ab!;orption of the drug from a formuloJion au<l 
may be used HS o. simple measure of rnte of absor1>t.ion. 

To mustrnte it.~ importance, suppose the two curve~ in Fit: 
76-8 n ow represent two formulations of an anolgesic and that 
in this case th<~ minimum effective concent1·otion is 2 µg/mL. 
Formulation A will achieve the MEC in ao min; Formulation 
B docs not achieve thot concentroifon until 2 hr. Obviously, 
Formulation A would then produce nnalgei:;io much morC\ 
rapidly than Pormulution Band would probably be prefera­
ble aH 1111 analgesic agent. On the other hand, if one were 
more interested in the duration of the analgllsic effect. than 
on the time of onset,, Formulntion B would pt·esent more 
~nstainecl nctivity, mainLainin1{ aerum concent.rations 11bove 
the MEC for a longer time (8 hr) than l~ormulation A (5'h 
hr). 

Area Un.dor tho Concentration-1'ime Curve-The third, 
and sometimes the most important parameter for evalua­
tion, is the nren under the serum, blood or plasma concentra-

FORMULATION A 

AREA 
(0·10 hours) 

µg 
..---o A. J.J.,i hi' x homs 

6-- · - ·A ll , l•U ·t! • houi< 
_____ ,_, _____ ,,_, _____ __ , ___ , ___ MTC 

Fig 76-0. Btooel concentration-time curves obtained for two cllffer­
ent formulatlons of samo the drug demonstmting r(liationship of the 
profiles to the minimum toxic concentration (MTG) and tho minimum 
offectlvo concentration (MEO). 
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tion-time curv11 (AUC). 'l'hii; urea is l'eported in umou11t/vo­
h1me X time (cg, µg/mL X houri; or l(ram1:1/JOO ml, X hours, 
etc) ond cnn be considered reprc1se11!:11tive of' the amount of 
drug absorbed following lldministrntion of"' Ringle dose of 
the drtl!(· 

Returning to Fig 76-8, the curves, although much different 
in shape, h 11vii o.ppl'oximntely the same areas (A = 34.4 
µg/mL x hours; H = 31.2 1,g/mL X houl'I;) Md bot.h formula­
ticms can be consirle1·ed to deliver the same amount of druR 
to the syRtemic circulo.tion. Thus, one cun see Urnt AlJC 
does not represent the only criterion cm which bioequiva­
lency cnn be judged. All the results, ns II C<Hn\>ositc, must be 
used in reaching n decision ns to biocquivnlcncy; 110 one 
pnr:unctcr serves this pt1rpose. 

Stnti11tical Sense 11 nd Nonscnsc--Whcn stati8tical eval­
uations arc employed in biocq uivaleni:y testing one must be 
careful not to assume, from a i;tatcmcnl: tJ1at "n.o sl:atiatically 
significant. differe11ces wcrti dcte<:ted," that two drug prod­
ucts nre, ther efore, bioequivnlllnt.. The bnsis of most tests 
for sto.tisticolly significnnt differences is that the two prod­
uct.~ are 11s1,umed to be (;he same until proven ot.herwise. 
'l'he1·efore, if tho dat.a presented arn highly voriahle (large 
standnrd deviation, ie, wide rnnge of vnlueH), it would be 
possible to show that there wns no statistically significant. 
difference between an AUC of 100 units(%) versus an AUC 
of 40 units (%). In thi~ co.so the st.atfaticul tc:;t docs not 
indicate that. the AUC~ arc t.rnly similur; it. simply means 
thnt the data were t.oo vuriable from patient to patient for 
the statistics to be able to det<;ct a GO-unit (%) diffol'ence in 
arens, even if it exist:cd. 

'rbere ar<i two types of crroi·s 11~sod11tCJd with o.ny stat.isti• 
cal test:. T huse ori~: 

l. Alpha (tlt) Eno•·-•-'l'hi~ is lh c error wilh whi<'h most p~ople ore 
fomilinr and is (.ht? error lUi1illCit1lud with I.he sl :i t(m1,mt,. "'l'lw dnla h,wc 
been 111111lyzed stalisti<'.i,lly." er cmlr is I.ho prnbahilily (dcnnc;d by I-ht> p 
value) by s11yinr, th" two l.rcalnwnl~ are clilforenl when in fod. t.hcy on· 
th11 ,;,,me. h ~hould be noted 1lia1 while loii;hiy sinnifi<:1111( I' v~luc•~ 
reduce the ull)hll error, t h,;y providH 11n indic:11.ion or I-he pus~ihility \.hat 
the lwo lrentmc11ls being c:olled lhe sail>(• when in foct th(ly are difforenl. 

2. Boin (/l) Error .... .'l'hii is 1.lu, (!rt<>r nssocinl.l!d wil.h 1.lu> )lossibi!il.y 
of colling two 1-rMt.monl~ t:he snmo when in fact they nrc diffonmt. /is 
the maximum percent di lTcrern:e between means which c:nn he, clclccted 
with nn « error (If 1> ,- 0.05 is reduced, the P error nlso is retluc<!d. This 
incr{l/lSC in stati~lical se.usitivily (re,luci•d « and ,1 CJT1>1·) is oblai11~d by 
red\ldn1; 1.hu v11ri11bilil)' <)f t h~ claw. \lnl'inbitit.y usually is rnduecd by 
inr.rensin~ 1.Jm m1n1b,1r of rlat11 points (subjects) in n hiunv11ilnbility 
st.\ldy. It. is implicit thnt the 11nnly(iMI mct.lwdolo1~v is spodfi.:, ~cnsiUv« 
and precise. 

'l'he objective of !:\~tttistical testing for bioavailability eval­
uation should be to minimir.e both the ex n1id f:J error. Since 
boLh errnrs are related muthmnaticully to the variabili ty of 
the datn collected, the solution is relnt.ively 1iimple. Suffi­
cient dut.u should be gathered so that the general statis t.ic11I 
test (a el'ror test) would detect, if it exisl.ed, a predetermint1d 
percent difference (20% for example) between the two dos­
age forms. lf, for example, the two tre1.1tmentii arc found 
stati8Lically n<>t to be (p ~ 0.06) different sig11ific11nLly, the 
rcFiults indicate that thern is only J. chnncc in 20 that t.he 
treatment.~ are claimed to b<i d i fflmmt when in fact they arn 
the same. 

If there were 18 subjects in the above exumplo and a 20% 
difference would have been significantly diffe1·cnt s tuiisti­
cnlly, tlwre would be n /3 error of 4 chances in 20 that o 26% 
diffel'encc between meuns was not dctecl:<!d. That is, t.lini, 
t.rentments which differed by more thuu 25% wal'e clnimed to 
be the same whc11 in fact they W<lrc different. The level of 
statiatical sensitivity which olle feels ia adequate (20% us n 
rule of thumb) must be reevaluuwd for Mch drn1r product 
tesled based 011 the clinical performance oft.he drug. 

Statisticnl annlysis 11l8<> cun go to the othc1: extreme. Por 
example, tests might show that 11n AlJC of 100 units (100%) 
wus stat;ist.icnlly siguificnntly differnnt from 1111 /\UC of 90 
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units (90%). If the clinical impression of the drug being 
evaluated was thot a 20% difference in dose (plosmo levels) 
would not be clinically significant , in t his example it mus t be 
concluded thot the statistical test is too sensitive ond the 
differcucc observed, even if real, is not significant clinically. 
Therefore, the drug products ore bioequiv11lcnt in spite of 
the statistical findings. 

Stat istics should be used, in bionvoilability testing, as a 
tool to determine if sufficient subjects have been included to 
minimize the effect of 1>atient-to-patient variability in tbe 
data analysis. The results of statistical testing should not 
be used as the decision but to help make the decision. One 
must apply some statist ical sense in order to av<>id statistical 
nonsense. 

A Common Pitfall: Cross-Study Compnrisona-Per­
haps th~ Bingle:, moal,•common error made in interpret ing 
bioavailability dut,a is that C>f cross-study compari.son, 1'his 
occura when the blood concenirat ion-time curve of o drug 
product in one study is compnred with t hci blood concentra­
tion-time curve of ihat drug product in another study. 
'!'here are three reasous why such cross-study comparisons 
are dangerous nnd con lead to false conclusions. 'J'be follow­
ing examples used to illustrate the tbree points are t aken 
from actual bioav11ilability datu. 

Diff ercnl Subject Population-In Fig 76-9, a research lot 
of potassium phenoxymethyl penicillin was compared with 
the appropriat e reference standard for that product. 'l'he 
research-lot drug was found to b e bioequivalent, with aver­
age peak-serum concentrations differing by 8% a nd the are11 
differing by only 9%. In another study conducted with a 
full-manufacture lot of the tost product , the some lot of the 
reference standard potassium phenoxymethyl penicillin was 
used. The results of t,l1i11 study arc shown in Jt'ig 76•10. 
Again, the two product,; were found to be hioequivalent as 
the peak and areu parameters d iffered by less than 5%. In 
t hese two studies, identical tm;t cond itions were uscid and the 
same analytical p rocedure and laboratory wns employed. 
However, if one compares the serum levels for the reference 
standard lot found in J~ig 76-9, wi th the levels for the same 
lot of tablets in the study in F ig 76-10, sizable differences in 
blood levels are found as shown in J.<'ig 76-1 l , 

The average penk ser um levels for this lot of t.ahlets were 
found to he 8.5 units/ml, and 12.5 unit s/mL in the two 
re~pect ivestudie~, n difference of approximately 31 %. Like• 
wise, the average AUC wus found to differ by approximately 
21%. Such differen ces nl'e t he sole result of cross-study 
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Fig 76-9. Average serum concentration of phenoxymethyl panlclllin 
followlng oral administration of 500 mg given as ono tablet of Recog­
nized Standard {6). or of Test Product. Research Lot (□). 

12.0 

7:i • • One 500 mg Tablet Phenoxymothyl Ponicillin 

~ Lot 116,874 
ti ~ One 600 mg Teblet Re cognized S tbndard 
·a 9.0 

l 
Lot l4V N138 

2 
~ 
·.:; 
·a ., 6.0 

\ 
<>. 
;:. 
&: 
i 
E 
>- 3,0 JC ' 0 

" .. 

"' ,: 
<>. 

• 
0 'I, 1 2 3 6 

Tfmo thoursl 

Fig 76-10. Avero.go serum concentration of phenoxymethyl penicil­
lin following oral administration of SOO mg given as one tablet of 
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Fig 76· , 1. Average sorum concentration of phenoxymethyl penicll­
lln following a single oral 500-mg dose of Recognized Standard, in 
two dlflerent subjoct populations. 

comparisons and are not due to differences in actual bio­
availability. 

T he same lot of reference standard tablets was used in 
both studies. He11ce, the difference must be due to the 
experimental variables wbich occur normally from study to 
st udy. The major di fference between tbe two studie11 was 
the subject population involved. In the first study, healthy, 
adult, male, prison voluntee1·s were used, wherens in t he 
second study, there were 17 fcmalC,<1 and 7 mak>s iu II ho8pital 
clinic, also described as nol'mal, healt hy volunteers. An 
appreciable diffel'ence in 1,ex distribution was obvious when 
comparing these studies. Adjustments for body weight and 
surface orea alone d id not correct for the apparen t discrep­
nncies in penk concentration or blood level AUC, It is diffi­
cult to determine the ex1H:t. factors which caused Lhe ob· 
served d iffereiu,-cs. This exnmple should serve as a note of 
cnu tion in comparing absolute bionvailability values of peak 
concentration and area under the curve from different stud­
ies. 

Different Study Conditions--Parameters such as the 
food or fluid int.nice of the subject bcifore, during and oftcir 
d rug administrntion can have dramat ic effects on the ab­
sol'ption of certain d rugs, F ig 76-12 shows the results of n 
three-way crossover test where the subjects were fasted 12 hr 
overnight and 2 hr oft.er drng ndminist1·ation of on uncoated 
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Fig 76-12. Average sorum erythromycln concentration adminis­
tered in !.i00-mg doses 11s three different tablet dosage forms. The 
results were obtalnod from 21 healthy adult subjects following an 
overn ight fast of 12 hr before and 2 hr after drug administration. 
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Fig 76-13. Avorage serum erythromycin co11c<mtration admlnis­
terod In 500-mg doses as three different tablet dosage lorms. The 
rosulls wore obtained lrom 12 healthy adult subjects with only a 2-hr 
fast before drug administration. 

tablet, a film -co11tcd tablet or nn enteric-coatcd tnblot of 
oryLhromycin. 

The re.sult,i; of this study suggeJ!t that the unprotected 
tablet is superior t<> hoth the film-coat.eel and enteric-contecl 
tablets in terms of blood-level performance. Thei;e results 
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Fig 76-15. Avarago plasma prednisolo110 levels lollowing 60 mg of 
prednisono r,dministerod to 24 no.-mal adults as a single oral doso of 
twelve 5-mg prodnisone tablets from two different manufactu,·ers. 
Plasma levols were determined by a competitive protein-binding 

assay. 

also imggest that neither film-coating nor enteric-coating is 
nece6sary for optimal blood-level performance. Figure 76-
13 shows rcsult9 with the same tnbleis when the study condi• 
tions were changed to only u 2-lu preadministrntion fust 
with n 2-hr postadministration fost. In thh:1 case, the blood 
levels of the! uncoated tablet were deprm1secl markedly while 
the film-coated and ent.eric-coawd tablets showed relatively 
li ttle difference in blood levels. 

From this second st.udy, it. might be concluded that film­
coating appears to impart. the same degree of ncid stability 11s 
on enteric coating. '!'his might be 1wcepuJble if only one 
doso of the ontibiotic wus required. However, l~ig 76-14 
1;how11 the result~ of 11 multiple-do;;e study in which the 
enteric-coated tablet and the film-contecl tablet were admin­
istered 4 times a duy, immcdiutoly ufter meals. The rnsi1lts 
show that, tlw film con ting does not impart the degree of acid 
stobilit,y 11s does the enteric coating when the tablets n1·e 
administered immediately after food in a typical clinical 
situat:ion. 

Dif/crcn.t As,rn_y Mcthodolog_y ...• ))epending 011 the drug 
under study, there may be more than one assay method 
ovailahle. For example, some steroids can be asMyed by a 
radioimmunoassay, competitive protein-binding, gas-liquid 

1.5 ■ OM 260 m9 Er y1hronwcin . Gmor ic Coatad 1. 01 ..-os2.FM 

G On<> 250 mg Ervthromycin · f i lm Cooico l.Ot it-70·716-AF 
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Fig 76-14. Average serum erythromycin concentration-time profiles administered in two different tal>fot dosage forms. Tho results woro 
obtained from 24 heullhy adult subjects loUowing administration of 250 mg 4 time1s a doy, with meals and at bedtime. 
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Fig 76• 16. Average plasma prednlsolone levels following 60 mg of 
prednlsone administered to 24 normal adults as a single oral dose ol 
12 5-mg prednisone tablets from two different manufacturers. Plas­
ma levels were determined by a radlolmmunoassay procedure. 

chromatograph or, indirectly, by al 7•hydroxycorticosteroid 
assay. 

Figures 76-15 and 76-16 show the results of n comparison 
of prednisone tablets using a competitive protein-binding 
method and a radioimmunoassay, respectively. The ae1·um 
concentration-time curves resulting from each method lead 
to the same conclusion, that the product.~ are bioequivalent. 
However, Fig 76-17 shows o comparison of the absolute val­
ues obtained by the two assay methods with the same prod­
uct. 

Obviously, tbe wrong conclusion would have been reached 
if one product had been assayed by one method and the 
other product by the other method and the result.~ had been 
compared. Even in coses where only one assay method is 
employed, there are numerous modifications with respect to 
technique among laboratories which could make direct com­
parisone hazardous. 

The backbone of any bioavailability study involving plas­
ma (or urine) levels of drug, in addition to good study design 
and subject controls, is the analytical methodology used to 
determine the levels of a drug. In most cases one probably 
can assume that the precision and reliability of the method 
employed in a given study have been established to a suffi­
cient. degree to make the results of the study internally 
consistent. As demonstrated, major problems arise when, 
without careful evaluation of the analytical methodology 
employed, one attempts to compare the dota of studies from 
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Fig 76-17. Average plasma prednisolone protiles administered as a 
single 60-mg dose to 24 normal adults. Plasma levels wore de1or­
mined by both a competltlve protein binding assay and a radlolmmu­
noassay. 

different laboratories, Even with similar analytical meth­
odology performed by the same laboratory, it would be un­
rco.sonable to expect agreement, using the same dosage form, 
of closer than 20 to 25% for plasma levels, AUCs, etc, from 
one study to the next. 

Under the best conditions, cross-study comparisons are 
relatively insensitive, and at worst they can be misleading. 
Cross-study comparisons certainly cannot be used to make 
decisions or estimations of differences in drug products with 
the generally acceptable sensitivity of difference detection 
of 20% or leRs. 

With insufficient datn on the correlation of plasma levels 
with clinical respom,e, it is difficult to decide if it is the peak 
plasma level or the total body load of a drug that is impor­
tant. Changes in the rate of absorption require changes in 
the dose given (body load) for maintenance of similar peak 
plnsma levels. Decisions as to which is more important, 
body load or peak level, are made with difficulty ond tend to 
reduce the objective quantitation sought in bionvailahility 
testing. 
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CHAPTER 79 

Tonicity r Osmoticlty. Osmolollty and 
Osmolority 

l'rodlll'lck p Stegot, PhD 
l'tolo.101 <>I f•ho1mocqvll(l 
Collogc ul Phum\u(y, l,l11l•c:,11Uy ,>I IIUMII 
Chltogo. ll 60612 

It. 11011cm11l:,i i~ nceopu1cl that, oi.mot.ic cl'focl.ij h~v•t n 11111jot 
ploco in I.he maintonunc<\ of homooutmii~ (t:h<i ~t.11lt! of \1(tlli­
librium in the living body witJ1 1·,:~pcct to v11rio11~ fon(iti1ma 
and to the chcmicnl compo:lition of Uie fluids u11<l ti,;Hllus, ~:1~. 
tcmpcrntm·c. hc11rt moo, blood pre~t11.1r0, w11(.<,1· 1:ontr.mt 01· 
bloorl :111gnr). ']\) 1.t grcn t extent. thtwti \1ff.)\!I,,; 1>e,mr within m· 
hetw<icn cdhl und t.i~aues whore t.Jwy 1:1u111ol. ho mcn~m·cd. 
One of the mo8l troublct1omc problem~ in clinic1\l mcdidnt is 
the maint,elHu\c~ of ndc(Jt1at1~ body lluidk nnd proper bnlrmce 
hctwc1m cxt,ru<:cllulur 11nd i11tmcdlulnr flu icl voh1mcll in seri • 
ou11ly ill puf;ie111.1:1, It. llhould ht-; kopt. in minrl, howcvo1:, ~lmt 
floid und 0h::\:tn,lyl,\>. ob11m:m,1litic$ Ill'(} 111)1. di~ciu~eij, b11(. i,1'ti 

the monifos,.l.,11.imlll of dise1u1e. 
'i'ho phy~io)(,gic11l mcch1mism~ which coll t,rol wnt,er intllke 

,rnd 011t.p11trappr,1u· t.o 1·ospm11l pri111111·1ly ,,,., ~1)r,1ro (1$mot.it!it.y, 
H.cual l'egulotion of out.put. i~ inl1\11:lllt(id by v1iri11tion in rote 
of release of pituit,11ry a11t,i<lit1r,itk hMmMlt (ADIi) 11nd oth• 
CJ' fllct◊rll ill Tt)lj))OJI~(:! I,<) chllll[(CK in ll()l'lllll osmotidty. OM­
motic d1ungeij 11.11;1\l $<:rve llt\ c1 stimului1 to moderate t.hir.~t. 
Thi~ 1Y1t1eh,u1i1;m iii 11ufficicnUy :ien~itivc to limit vul'i11lion!:I 
io ()ij1111.1t.i dLy in LhL111,mn,11 individual I() fo~~ t:hm1 t1b\1\1t, I%. 
Body 11uid r:ontinuully r,:,{cillntc~ within t.h ilj nmTow rnn~ti. 
An inr.rnnsc of plrnmrn 011mot,id1,y of' 1% wi!l i;t,im1.1lilU1 Alll·l 
1·clc11~0, result in wduct.ioo of. ,1rirw flu111 01,d, 11t tho ~umc 
timo, fJtimul111.c t.l1irnt th1.1(. te~oh~ in incm,n~od wawr intnlrn. 
Bot.It Uw incniutied nH111l t'\lilb~111·1>t.ion of w11t.cr (withcm1. 
"olut:r.) 11Lit)rnb1Lod hy drc:ulating ADH 11nd Uw i11c1·e11acd 
wul,er int11k1; Lend Lo lower ~m·um osmot,icit,y. 

Tho f.rnnMfor of wnt.c1· t:hrough l,he c~ll lll<!J\1bmmi ncc11r11 liO 
rt1pidly thot imy !£1ckof Oijmotic eq11ilibri1m1 b<,(:W\!(,111,h(;) t.w,> 
tluid comp1u'tm!'!11t,ij i11 1111y giv<m ~i$ ij1.111 ~1~11ull_y i1; <:01·nidod 
within u few iiccc.mdl! illHI, itt mo~t., within 11 minul,(i <lr kri. 
However, Chis mr>id tro.nsfet of wut,~1· do011 11<)1, macm thnt 
complete cq\1ilibrution occ:ur~ hotw111m tho <ixirnccllulrar nm! 
iutracellubtr comportment.~ th1·ourJhout thr. entire body 
within thi~ 1:mino ilhort period of time. Th<! rcn1.1on is thnt: 
ituid \ll!t1ttlly e11L1:rfi the body throurih the /{Ut 1111d then musl 
b\! Lm11~porl(Hl by the cin:ulut.ory sy:item to Lill tis8UCH before 
,:,l nipli!tl.l uq11ilibmtion CAil oc<:11r. In the normal pc,•i,ol\ it. 
m,1y roquh·<l ao to fi0 min to 11ch,ov\1 l'<m~onnbly 1wod C!11uil1-
hrn Lion tlmmghout the body (tfl,f:r ch,i1,l,iog wa1.(!r. 08ll\tlLi­
dty is tho pmpcrty that h\l'gcly <lc~it'ntbH1s \.ht! physi<>IOt~ic 
ncccpl:cibility of n vm'iety of HolutionH \lll<lcl fol' tlwroplluiic 
and nutritional purJ)oM\fQ, 

Phnrmn(:eut:i<;11l ,md f.h111·npe\l t:i<: considcmtion of oi1motic 
effect~ ht111 boM, to tl ~re11t ext(!11t., dii-ected townrd U1c side 
Mf<i()tl! ol' Ot)hthnlmi<: rmd pnnu1i,<1ml n,odidnnl~ due to nh­
normnl osm1)Licity1 1md to eit.hor form1,htt.in1( IA> 1\Y<>id ch,i 
side effocts 01· findin1( met.hoda of udmiui,,1.rut.fon t,o rnini­
m(r.e t;hem. More 1·ct:tmtly thi~ 11011Hidom1.i1111 hm; h\wn ~ix­
tetltfod to tol:,d ((:0111;1'111) p1u'(ml.ol'1.1l nutrif.ion, l.o 11111.eml hy­
J)orttfoMnt.11\.i,in ("Lub11" foodi111r,) uml t:o concc1itrau:cl,flnid 
infonl. for11111l11K.1 Alao, in roec11t. yo1m1, 1,ho impor\.nncc of 
osmomeiry of i;erurn and urino in t:110 di1>1{lloijik ,.,r many 
1>t1l,hol0Kiclll \:011\liti1mll hm1 br.mn 1·11\:\1~11i:1.cd. 

'l'h,ii·r•l i1r111, numh•1r 1.,r cxnmple11 of tho di1·ct:t: l:h(!r111l<1ut,.i,i 
effect: or oi;motic nction, ~ud.1 111- LI.le int.rnvenoo~ u1;1e of m,rn. 
nitol me II diurnt.ic which ia f'ill.0t'(!0 111. I.he glmmffuli ll.lld thu~ 
i11crc11,:cs the onmotic pr<:H!lur1i of LUl.mlttr uri1w. Wotm· 
m1mt then he rnub::101·bcd 01111in1:t n hi1:hc1· 01mwtic gradient 
thnn oUicl'whic, 110 real.morpt,ion i11 slower mid dimt1i1is ii; 
ohi.mrw:d. The :.umti f't111dnmc11l.11l prindplti ~rmliu~ to the 
intrnvonou~ t1dmii\i6t,r1,\Li1111 <>I' '.30% 1u·o:i UMc<I to nffccl intrn­
c:rnniul prcH11uro iu 1.ho ()()nt.:rnl elf r:crnhrnl edomo., P()ritone· 
nl di11lyllll! flu idk t0rid I" bo 1i11m1-1wh11L hy1)crOl'lll\Otk to with­
dmw wnt,cr ,md nitrogonm11; mc!Alholit\!$. 'l'wo to fivt1 pcr­
<:cnl, ~odium chloride 8olui ions m· diapcl'~ionH iu !In 
oloa1~i1Hm~ bn110 (Muro, Raw;r.h & f,ombl nnd 11 if0% glueo~,! 
oiiamont. m·a Ullcd topicnlly for r.1mie11J mlmM. Opht,hl\ll.{11n 
(Ayei-.~t) iii ophthhhnic glyr.11rin l!l'oployed fol' it,5 C)ijll\Oiir. 

()ffocf. to dMr c<lcmat.ous cornea t:o facilitate 11n ophtholmo• 
11copi,: or 11onio,;(,o))l\: o.x1rn1i1111tion. Gly1:orill 11olutio118 in 50 
t.o "/Mi, concentmtinn~ !Glyr()l (JO /.,ab), o~moglyn (/\lcon)I 
aud ismiorblde aoluUon [l11motic (Alcon)j 1.11·<: r,ml ogmoti\: 
ugent8 for r1iducin1( in1.rno<:ul11r p1·ci;sme. The o~motic prit1-
cipk tll~o /lpr,lim1 lo pl111m111 oxtondcrs such li8 polyvinylpyr­
rolidone t111<l Lo illllin~ loxativr., Buch 1111 mi.1ineijium 1n1lfut.11, 
1l'lf11_:nMi11m r.itrntc ~oli1tion, m111pw~imn hydr11xi1.I<, (v111 g1111-

trk nculrnlilmtfo11), 1,odil1m 1mlfal(,, 1:1oditm1 t>houphttt!: und 
Modium biphosphat:c orul ~oh,t,ion Olld cMmo (Vi1:11t), 

An int,on,111,ing •J•Jn'IC>1,ic:: laxotivc: which is 11 mmelectr~1lyt.c 
inn l11cf.ulo~1i 60h1tion. l..11c:t11lmm is n non11b1,0t·IJ11ble (li,.,1,)­
churido which ia <:ol<m•Hpccific, whcrnin colonic b11cU1i'ill de­
gr11d<i IJ\ln\(; of ih<1 di1m<:r.h11l'ide t.o l11ctk and othor »implo 
(11wrnic nddH, 'rhcsr,, in tolo, lo11d t:o 1m 11~1110Lk o!foci 11nd 
lax1)t.lon. An ox tc1111io11 of thi" therapy i,; ilhwir/11.ed by Ce, 
plrnlk (Merrell-Dow) ,;olntfon, whkh \\$QM Urn ncidifkution 
of the colon vi1.1 lact\iloHe d(!/lrt'ld!ll,ion t<> 1111l'vc 11~ R Imp for 
nmmoni11 migrnt;ing from t:h1t hlood to th<,, c:,>lon. 'l'lw l.l•>n­
vel'sion of 111111110,iin ,,r bl(lod to tht1 11mmonimn ion in t:hc 
colon ulti11111t.ely ia co11pl(!d with tho osmotic cffo'11. 11nd lllXll• 
Uor\, tlnt8 cxp<,ll ing \mdei,irohlc lovels of bl<1ocl nmmonio, 
Thi1:1 produ(:\. i~ 11mploycd to prevent ond trc1nt. front,ul sy11-
IA.•mi(: ()tlc;(,1.>holop11f.hy. 

01m1ot,ic l11x11Uon in known with the ornl oa· 1:ednl u~o of 
l{l){c•1rill ,md M1·hitol. E1>~om ij(l)t. h1111 hoon uBcd h\ baUiB 
t\lHI comprc,;,~o~ to rcdul:e edema nMo(:iotod wit.h ~J)n\in$, A 
rolnt,ively new opprouch is \,h\l inJir(•Ct ttr,pli1i11(.inn ()f 1:ho 
oomot.it: effer.t in t,h<in1py vin w;motic pump dr11g d(llivory 
r,yi,t:emii.1 

If n "oh1\;io1~ iij plrwcicl in ,:011!.ncl: with I\ lllt\mbmtw ~hat i~ 
pcr1m111blc, ~o moll.l<:Ulcs of the :iolvcmt., hut not, to lll(llcc:ulei; 
of th1111ol11u1, tho movement of ~o)vcml, (.Jmm~,h Uw mcm­
lmmc h; c:ollcd 011mosia. Such u 11rnmb1·1uw i1;1 ol't:<!n culled 
-~<m1ipermt,ahlc. A~ t.he ttt!wml t.YJJCij of' mornb1•unea of the 
hocly vt1ry in thei r pernwnbiliiy, it i~ woll to not,e tlrnt tlu1y 
are 1<<dec:t.ilJdy parnw"-hlc. Mo1JI, 11ormul livi111,{•\:(,II 1n()m• 
bl't11\01J m,iinwii11 v,11·iou11 solut:\\ c:onccnt.rntion gmdiont.11. A 
llt.llectivcly pcrmc11blc mcmht'flllt! nrny bu d(ifilrnd oithor Cl8 

one thnt docs no~ permi1. /h~e. 1mlu1mpc1·cd clit'l\11:1ion of till 
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