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Fig 36-10. Tho effoot ot difforonoes In the rote ot abaorpllon of 
drugs on the pet1k concontraUon, time of peak concontrallon e.nd 
sojourn In the body. The rate of ollmlnotlon Is tho somo for 1111 curves. 
The dotted line (len = <») Is approxlmntoly what the concentration 
curve would llo, hod the drug boon given lnlravonously. The d8to 
were colculatod from o one-compartment moao1. 

,. 

Flo 36-11 . The efloct of dlfltmmces In the rato of ollmlnatlon of 
drugs en the poak concontrotlon, 1lme of penk concontrallon and 
sojourn In th!l llody. The rote of absorption Is tho soma for all curves. 
Tho dlltn woro calculated rrom a one-compartment model. 

treated o.a n alngle phcnomenon if the rllLio of k,/k,1 ia con&id- · 
ere<l rftlher t h on the ~porote rate consW111tJ1 (Fig .36-12). 

Tho uffects illu~trated in Figs 86-1.0 to 36-12 hnve cerl.ain 
cliuicul implicl\tions: 

I. l)if/erc11ccs iri t/w rnte "' ,1b~u1·1>Liu11 are of more signi/itunce /<>r 
slowly /./um for m1,idl,v 11/m,rbed tlru(ts, In Pii( 36·10, the penk blood 
lell1lbiore ,1~hiovod whon l,. = 2 hr-• (t111 .. O.Sli hr) i-only 13% lower1Jin11 
wh~o> k. "' 20 hr' ( I 112 = 0.035 hr), bull.he di fference int.he lc•el whnn k. 
,. 0,1 hr··1 (iw"' 0.93 hr) ia49o/.loworLlurn tl1nl whon /10 .. 0.5 hr·• (tin,. 
1.39 hr), o,on Lho1•f(h 111 tho luUcr 1-hu rnw difforcnco wne l0111, lhon in tho 
formor <;11mporito11. IL lo t-hu~ uppnrcnl lhnL difforo11cos in the rnleo~u 
rnt-Os ,imong difforcnL t>r<,duct.a of tho .nmo drug, or that differences in 
~11Mlroi11\.C~l.i110I mot,il11,y, blovd flow, ate, ll'lll)I be ionpurltml, dopcncliug 
upun k.lkd. ')'his point. hns II spccinl rolevonee t.o ~U8tuined-rclcose ftlld 
deJlOl formulot.lnni, With ti n111111Jor or dru!(e, vepuciolly otnong tho 
,uwroctic dn1gs, tho duse with A S\li;l.lliucd-reln11Ao form oftoll ls a1>r>roxi 
mntoly t.ho u,1111(, ll& thnt of o rnpid-roluuae form; thuA, tho foru\or h119 11 
long durntion in the body but yiold8 low blood lovola whon usod in 11 
einglo d030, Exccpl with t.bc init.iol dciso, tho difforoncos uro of lc8$Cr 
imporumco in ti multiple-dose rt.r,imcn. 8m11ll difforoncos in ~ho rnl.o of 
1tb11orpUon of rapidly 0~01botl dtUl!lJ RtO llRunlly of minur significunco. 

2. Whe11 the rule "f aworpti<m it r(lpid ru/atiue ltt that of elimi,w• 
l illn, 1/i// ere,,ces i11 /.he r(I( e of cl[ 111i1111lion (lo 1Wl-11ruut.ly ulf ect the pe,,lt 
cm1t,mtrati<m c<i11,«flt1<c11/. 10 ll si11J(l11 <los11 (com1>1rn1 t.<>1> two corvo• of 
J?if: :ltl-12). 1'hu11, ln 1lUOh inst1111cCR, t.ho tl<lnk 1Ymr,,nl,rntion i~ rolntivol.v 
in~cnsit.ivc to n<>rmol vurin(.ione In thR rulu of oliminuUon. <.:on~cqucnl• 
ly, wiU1 ~ucl, 11 dru~, thoeizeof tho inltinl doao i11 n mulWpln•cl<llJo rogimon 
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Fig 36-12. The offeot ot dllferencoa In the 1·a110, kolk~ (k,Jk. In 
diagram), on the peak conconlratlon, Ume of peak conco,1tmtlol"I Md 
sojourn In tho body. The ordlnato, XIMo, actually reprosGnt tho 
frectlon of a dose that Is In lh8 body, but they are dlroctly proportlonol 
to conoentratlon and thus serve 10 roprosonl concontrotlon. The 
ousclsso can be converted to tlmo by dividing by le,, tho ellmlnotlon 
rote constant (oourtoey, Goldstein, el nl 6). 

often mny noi need lo bo diminishod in \Jiu prc,cucc of ronlll or h(,patJc 
impnir111c:11t: howevor, suba0<1ucnt doscR r(•qulro ndjustment. 

3. A r.lwni:e in /.Jr~ lime of pea/I co11e<mlrot.io11 1,r "/ µeu/1 ,•fleet i• 
mually Ml ir1dicatit.on <,/ a ci1<tt1Rf i11 01111 nf or bl/I.II k« 1111cl k .. ,. 

Durnti()n of i\ction--The durot.ion of action of n drug is 
refotr.d t.o ib pharmacokinetics in 11 rather complicutcd wAy. 
It is usually shorter thnn the s;ojoum of I.he drug in the body, 
because ll Uireshold, or minimal effective, concentration 
mt1st be reMhed beforo the effect occurs (seo l~ig :36-9), oncl 
the effoct usually ceases when tho p lasmn c:onconiral.ion falls 
bolow the threshold level. In 8 ono-compartment. syst.cm, 
durnt ion of acLion tends to ho proporl.ionol to log-dose. Jn a 
two-cornpArtment sys tom, it tends to be pro1)ori.iolllll t.o k>g
dose only when tho site of action is in the cent.ral comport
ment and tho effective concentrat.ion~ (minimum to muxi• 
mum) are entirely within (.he conc(.\ntrotions found durinu 
the el imination phase. In Fig 36-9, Lhe durotkm of l\ction i6 
3.26 hr wi th dose D, 4.6 hr with 1.l'>D om! 5.4 hr with 2D; wero 
tho t.hroshold at 6 (dotted line), in~t.ead of 4 (dnahed line), 
the rcapcctivo durntion11 would havo b(ien I.5, :l.25 ond 4.25 
hr. Alt.hough the example in which the thl'oshold fa 6 pro
vides that the d u ration of action would be displ'oportionate• 
ly prolonged as the doso is increnRed , lhe contrary ia seen 
when tho threshold is ii. Corn1oquontly, im:re<1s1:ng the dos
age i.~ usually not a f em1ible. way of increasing the durnticm 
of actimi and toxic co11centraU1)11s ore often renched more 
predict.obly thun duration is prolongod. 

With o few drugs, there is 110 1nathcmatically definable 
rolotionuhip between durntion of action Md poreiat.enco of 
tho plnsmu concontrntion, With rcser1>ine, for oxnmpl(l, tho 
effect. outlasts tho sojourn uf the dr.ug, bccou1,e of the deple
t ion of n 11lowly replaceable biologlcnl mediator.• 

Multiplo-Doso Admiulstration- 'l'his refers t.o the ad
ministration of a succession of doRee ot intervah1 such thnt 
the drug doe.a not leavo the body completoly in each intorvol 
bet woon do11ee. The usual procoduro in a multiple-dose 
regimon is to administer ti drug 1·cpetitively with o const11nl: 
dose intorvul, designotad 'T , with both dose and r chose11 so 99 
t<> maintain the plaenia concen\.r11tion ill U1c thcrapeut:ic 

• Careful $tud ice ijhow tJu1l tr11c~ an101mw of ro~c11>l11c In tho hody 
ouLIHsL tho nff~cL and tlu1eluru1.lo11 (Jf net.ion mov bo reln1-<:<I 1.0 t.lui~c t.r11ce 
omount11. 'rhe~e reKiclunl nom,unt~, howovor, 1\rc much ~mnllor t:hn11 a.ro 
r<iquirl'd tn init.i~to tho CJ1tocholn111i110,dc1>lot.ing oct,icm. 
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Fig 36·· 13, The accumulation ol drug in tho body during ii regime of mulllt)lo dosing. Dose, 0, Is admlniston .. ><I lntrnvenoosly al intervals. ·, , 
tiqOOf to the hall-Ille. tlf2, Thu:;, ,iflor i,ncll dos1➔• 1111,i amount in the body. Do, h11s docreusod to holf tho previous peak amount at the time each 
dosa 18 ndmlnlstorod. Whon 1110 cumul1\lod 11mount 111 tho l>otly utter fn)oGtlon reachos 20, tM bocty content will fl11cwuto from 20 to 1/)during 
each dosa lntorval thoroafter. Approximately 6 half .. llvos nro rnqulrnd l>ef(>re this luvollog off (ploleau) Of the:, body content occurs. Tho 
stippled aro~ Is tho m·eo undllr 1110 elimination curve of a single Injection, If no second rloso had be0n givrm. The eross•hfllCllell nre11 is th0 mcu 
under the 011rve during a :ainglo•close Interval. Tho two aroas are eq11al. 

nmge. Some feuturcH of H\t('.h rcpet.itivt1 doi1inv. may lrn IHWll 
from t.he cons(.J'U(:t.ion reprntluced in Vir, :16· l!l. 

Acrnmululion<md Plateau. Principfo ..... ff t.hc novice mac\ .. 
er will make hi,; own congtnidion, iL will nid gr(,a(.)y his 
understnncling of (.h i: i;ubjt\cl.. J n tho constrnctfon, {.he 
amount of dr\1g in t.h(! body, IJ11, is nlou.r.d 11g11in~t t.i me. 
Dose, D, is given rc1wf.il;i11oly, int.r11vono11sly, at intc1rv11I~ 
such t:hnt r = t112, in ol'Cler to focilit,1t.e the const.ruct.ion, 
'l'he first dose is given al, r = 0; since ii. is given int.rnvenously, 
I.he ntnO\tllt i1.1 I.he b(>dy ri1;es t<> D11 = l essentfolly inst.i1 111.11-
neoualy. lnnneclil.\tely, Dn f'nlls oxponent:iolly wit:h the fir$t• 
orclc1· ldMtfos of Eq I , exc:(ipt. t.h11l whole-body conl.cmt., rnth
cr thnn Cp, i:qilot-.t.cd. Since r = /,1n ,at:7·, Du'' 1hl); when the 
next. du~c, D, ill added, it brings the body content, up 1.0 L) + 
1M ) , During coch dose intervi\l, Dll foll:;; (!;,;poMn1,ially t.o 
one-hillf the pi·ovious post.inject.ion pouk. As D11 l'ises nfu,r 
<!flch ndmiuisf,1•ntlon, the rnte (not th<, r11to cmrnt:nnt) of nlim
illlltion ri:1es proportionately, unt.il event.uully t.hc ;immmt 
eliminatnd during .,. cs:,mnlially c<1u11hi the amo11nl inj<ic:t.cd. 
'l'he maximum und minimum val.ues of D,i, D111mu.1> and 
IJll(,>,i1,J, during r , 1\J)J>roach respedive I\Sym1>tote~. shown on 
tht~nraph. As 1. ·-~ ,o, Dm11101·> .... 2D and nm,,,;111 ... ~ D, Thul;, 
although D,, l111ctuntes bctwocn J)/l(m11xi ,rnd nll(mill), OllCP, t h0 
irnympt:Cltci; me npprm.:imotod cl<>s1ily, Du c.in ho t;hour,h t of 
as having rc:nc:hed u qu11lificd .~/.ect<ly-~ta/.e C<>nclit.ion, nnd 
I.Ju~ pharma<:okinet,ics are s<>met-.imcn called st.ca<ly,st.ate 
l)harmacoki11eUcs. Also, Dh i~ suid t.o huvll reached a pln
t.iiau. It is important. t.o note t.Jwt thli rote ut which the1 
plote11u is 1·cv.ched ie v.t. exactly the some rilt.e at. which drn11 is 
eliminowd from the borly aft.er n single! d.osc. 'l'hu$, !,he 
expommtinlly foiling line for I.he elimin11lfon of D {;ivon 11t r 
"'() (hnd no further doses hecn given) is t.lH! mit·t<>r imn1~e tif 
the lim, connecting the scq11enU11I D1w11.,,>s· The! principle 
Uint when the l'Qte of absorption is f os/. c:ompnr<id to the ra/.e 
of 1:.limination (h0 > 511,,1) th<' rat(/ at whid1 ihe multipl{!.· 
drMq #eady statc1 is approaclir.d is d11ter1111'.1wd only /,y II,,/, 
nnd is known as the plateau principle. T his is t.he funda
mentnl feature of 011e-comp11rt.ment'. mult.iplo-dt>S(l kin <:!t.ics, 
h. obw.1i11s irrm,pe.ctivc of l:he value of r. However, t.hc pla• 
tcnu cooc:1mt.rntim1s do depend upon ·r (!:lee below). 

In l•'il{ :.16-1 :~. the drt.11{ was ndminfattu·ed int.n1v(111ously, so 
tbnt. no t.ime-dc:1>ond<!nt. 11bsorptjon hCld !.o hi; r.,msidored. 
When abisorption is involved, the c,,(11,..., 1 i~ not ni; hi{{h 11~ 

wit.h in(.rt1VH$(!ular ad1ninistr11tion, but is hlunt:ed nnd occurs 
with 11 lntc,n<:y af1.(,r ndministration that. i,; determi1llicl by h.,I 
h,.,,jwit. os in ~in1Ile-dol!C admini!Strl\l.i(,n. 'f'hli tif)pelH',tncl!. of 
c.he C,,-t.inw cm·vo with multiplc,-do;;(, udmi,iist.rat.ion i" 
shown in l•'ig 3G- l 4. The value of' C1, 1,1i. nny Lime d1JrinR 
mult.iple-dv8e adminisLrnt.ion cnu be calc:ulat.t1d n(:C<>rding t:o 
l◄:q :IO. 

wlwre n is the n{.h do~e, 1 i~ t:ll</. do:m,intervnl, t i~ t.lw 1,inrn 
$inlic, the IO$L dose, l) i~ t.he m11i11t<rn1111ce do~u, JY is 1.lw . 
initial m· loaclinu dos~: (sc,e lH:low) 1111d / iii the f'ruct,ion nb
:ml'lmd (bionvailnhility f1u~tor). WiU1 t.his 1iq1Jnl.ion, C1,. 

rather tlian IJ11, ii; calculatod; howovcr, it. will lw rci1:111led I.lull.. 
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Fig 36• 14, Tlino course of the I>li1&111a concontratlon of a drug 
adn'1l11istciro<I according to a Mlllliple-dose schodulo. C' (ordinate); 
con<:ontratlon: f (111.)sclssa): Um11: D': inlll11I do\\tJ: D : ,nni,Henanci> 
doso; r : dOS(l•intorvul (equal lo 1112 In this llluMrullon); C' """: mini• 
mum c:oncoi1trntlon uflor i,ach doso (smno as Cp(mmi In loxt) (co111'losy. 
Kr(~Jer .. Thlornor 1). 

I 
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c:: = Dl\111 , nnd similal'ly, C,, '" O,i/V,1, so t.hnt tho (l(Jlll\tion 
Msily is modified to c11lculnt.o either C,, or LJ1, nml Uw snmc 
pl'inciplc:i npply in cit.hur form. 

lt is import.uni. to knuw how milny ha lf-l ives lllll8I. t.l'l\n
spiro b<!fol'e t.ho plntcsiu i,:; l\))pro11ched <:loi;cly Cll(►l.lgh to be 
considm·od complct~i for prncticnl 1n11·poi1cs. 'l'h<.! v11luc of 
Di,1111, 111 is approxi11111t<ily 9:1% comphite al-. 4T nnd 9'7% at. 5,-; 
D11im•xl i~ B7% 111. 4r and 08.5'1'~ at fir. Thus, it. mny be stnted 
\.hat, for prn<:tical 1>11rposcs, the platunu 11tut.u is rear.hod in 
ll))J)l'oximat.oly f) lrnlf-livcs, provided h., > M,.,. This is nn
othor form of tlm plc1frnu pri11<:iple. The pri.nciple applies 
whcmever /.lw st.eady .~I.a Lt! c:ondi.lion~ arc perturbed; that is, 
5 lwlf-limes will bc1 rnquir<!d to read1 a 11.cm, plateau., wheth
er tho 1>lt1sma eo11c1mtralio11 is rising or foiling to n new 
plnteou ($CO Vi1{ :m-1'1). 

Mo.rimum ond Minimum Conum.t1·a1.fo11s---During mul
tiple dosing, cj>(IIWY ) 11nd c ,,imin) are cles<:l'ilrnd by Eqs :u and 
32: 

whcr() n is t.hc nth dose, C~; is thll concent.rntion Uiot would 
hnvc occurrnd from inst.mt.nneous .ih11orptio11 11nd distribu, 
tion (obtained by <~xtrapolntion of the elimination curvo t.o 
wro Lime) 111l<I t 0 is the absorr>ti<>n t ime. The t.cmn C): mny 
be r(iploced by /DIV'J. During I.he platcm1 ~t.nt.~, I -· e11k,,, 
hccomci; e··k,,,,, nnd c,,1,,,,,,J and c,,(mi"l tll'll d<lsi{(llll\.(id c~;.,, 
and c;,;1,,, re~pect:ivcly. '!'he cqunl.ion is v11lid only whon h" > 
Mi,,;, It.can be seen that. C,,1m«.,> iii cl<?t~rmined by bot.h h,. and 
h,,1 (h,, shows it8l'lf only indirect.ly, in / . .,) anti C,11,,.,,,, by '1,,1. 
' l'hc ,~rM\.est. diffel'(lllet\ bHWC(!ll c,,1m1t.d and c ,,tmi11l (}C<:tl r$ 
whcm t.lw drul( i;; giv,m int rnvenously; when r "' t 1n, uftor 
illl:)'I\VOnou~ injocUon, c,,111mx,/C1,1miuJ t;heo1·ot.icolly i~ cqunl 
to 2. WiUi cxtrnvnsc:ulnr udminii;l.rntion, the rnl:io i~ nlwnyi. 
les!I Lhnn that wiLh intravenoos 11dminist.l'lltio11, (.he rntio 
bc;,inf~ det.0r111ined by 1<1111<,•r• As h,.///,.1 decreases, C//,.,,0_./ 

C1,1mi111 cltHW<ln6as. 
Aor.ra11e Goncenf.rntirm ,md 13ody Cont.ent.--.. Thc avcrogc 

concontrotion dudng UlC\ plotcau sta te is d<ii,(!ribed hy Eq 3:3. 

(' "' . ...l!? ..... = .1• .. 
4
~ .. ~Y~!l!_ [wt • vo1- 1] (:l3) 

' f>(av,•) V,i/1,,,T v,,r 
The co<ifficicnt IA~ is the rnciprocal of 0.69a in Eq 3. Th0 
t.erm C1,1,,..,, is 11 timo-nvcrat;ed concent.rntion nnd thcrnf<►l'll 
i3 rNtlly n mean conccntr11tion. Sinc<i C,,"' D11/V,1, it follows 
t.hnl 

D _ JfJ .. "' 1:.1~ .. ~!ttf I!, 
111,,,,,,) - h,,1• T lw1.1 (34) 

It is salf-cvidcml. Uiat the plMmu conc~mtru t:ion, or amount 
of drug iii t ho body, is dirnctly proportioirnl to the fra ction of 
drug nbsorhcd (/, hioavailt1bilit.v fuclo r). 'l'he appcarnnc~ of 
/ in tlwse equ:1tions nnd Rq 30, howevel', sc,rves as II remind or 
thnt a change from ono druR product. Lo another with a 
d ifferent bio1wnilabilit.y, f, will b~ a<:<:<,mpanied by c,hanges 
in C,,c,w,') und D11(1m..i, Mi well ns in the moxima nnd minimn. 
'J'bc l,quuti(ms nl!:lo renmphosi%c that o change in t112 (01· Ii,,) 
will affect c,,(mw) 01ul D111t11«!)> 111.l other fnctOl'll being held 
eonstnnt.. Sinr.e II.,;/ uml I (und 11ometimes V(, in rnlntion to 
woight.) vor.v from 1>at ient. to J)al.it:nt, t.he do~age of certain 
d l'11gs 11lw11ys needs to be ascort11ined wil,h lnbomt.ory na~h,
tunce mid acumen. The efiocti; ofchonges in,,. ore discu$Bed 
belc)w. 

lmportm1c11 of Dose- l11 t:1'1'1ml ..... .'J'lrn 1·111.io C,,111w.,,/G1,cmi11l 
depend~ on the doi;u .. intcrval, ·,, If tho interval is ill l\l'ensed 

Minimun, F.fleo.liWl Concc,1t,ot1Qn 

0 6 9 
I?. .. ·-· ·1t-· ...... JIO ....... ,;:i . 24 

Time \hours l 

Fig 36-15 . TllO offcct of the doso lntorvnl on the tlme coursa of tho 
plasma concootrat!on of a drug administered In II multlple-do!\o regi
men. o• = 4, D = 3 nnd k•lk~, = 3. The oose intervo.l is 1. 7 hr in 
Curve 1, 7. 7 tu in Curwl 2 nnct 3.ll hr in Curve 3 (courtesy, Notarl9). 

nnd tha dose is unchonged, c ,,tuwr ), c,,c, ... ·,,, 1)1ld C;,(tw,•J nil 
d!lcrM$C, but C1,(umxi/C,,tmiu) is incronscd. If T is (k!Creasod, 
then C,,1,,, •. ,,, c,,1mit1) 1111d C,,1,,,,,•J incrcnRC, but. c,,(11wxJ/C,,(111i11) 
is dccro11sed. This is i1hown in Fig 36-15. To uvnid n change 
in c,,1. ,,,., consciqmint to II change in 1, Lhe close mny he 
chan1;ed nppr(lpriot.<,ly, in accordance with gqs 32 and :i:1. 
Nevm·Uwlr.ss, (.ho wider fl uc:l.uut.iorn; bat.ween C"tmo,1 tllld 
C,,tmM, wh(ln T ii; lrmgt.licmcd, cannot. be avoided simply by 
adjust ing the dos,i (see Vig :~6-16, hrokcn lines). If C1,v.,;,,J , 

rather Llum Cp111,,,;)t is held con~tnnt, the fluctuntfons hccome 
lW81l l11rgc1· (Vil{ :16-16, solid lines), 1111d the hmmrd of the 

31+---...\-----1----4----+----I 
& 
·~ 

! 
I.) 

.r 2 
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cii n: 

I ,. ' , ,. I ' • \ ' 1J m,a 
I '-..... , ,.... t ' ·,J ',. ....~j C1 

I '·, ... : ',, ; ·, ,. 

6"''" 2 3 4 5 6 7 
Time 

Flo 36-16. FluctuatlO>lS hl tho plruima concontl'atlon ol a drug when 
the ctoso Interval is ch11ngod but the doso Is altel'Od to maintain the 
sarne minimal (solid lines) or 11v0ri19.; (broken lines) concentration 
durfng mi1l11ten911ce. C ':"'' is the minima! conctintration (corre~pond
lnQ 10 Cll(mll>l In tho tOlCt) ond c;• ts lhll ovorogll concontrotlorl during 
malntooaoco (corresponding to c,.<•••l ln tho toxt). Time Is In multl
ptos of the half.life (couI1esy, KrOoer•Tl1lomor.1 ndoploel), 
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(:f11)e(;t11.l'ation rcu(:hin1{ the: toxic 1·1rn1t<: i:; intr<?Oiieid. C\111-
vc1-scly, /./w 1:Jrm1f r!r UH: 1111m.lJer of diui<fod do.~e.~, Lite s1)Wl/11r 
t he fluc/iwl i1m., in plas111<1 cm1r<•11t.rt1Lim1. l•'or d1·u1:., wi t h a 
narrow ~hcrnprml.ic 1·11111{(? , it. is u:mully inn<lvi~ahle ~o dni;t• tll 
inuwvol~ lonfror than l-1h• W il.h digiU,x in, .,- is mm:h snrnllur 
thnn L111, ,wd Wio fluct.11111.icms in pl:1~m1\ ccmcen1.,•utio11 ,,re 
consoquunt.ly I<•~ t.han .I 0%. H,)wc,1r.r, for dru({S wit h ll hi1:h 
t.h<1nlJ)l;lll,ic ind<?x und wh ich do nol. n.,quirc II st.ci1<ly plasnrn 
c(Hl(:enl.rntion for tlll odeq11111.c th<1rnp1rnl.i c act.i,rn, dose in-
1.1:wvolH much larger Limn I-th may Ul' U!!c<l convcnicnUy. 
Pcnici llin G it1 $l1Ch n drug; ii. is more <:unvl'nit?n(. tc) 11ivc lnr,ill 
dosm; nt. 1-hr in l.ul'vals , or longer, l-hun a1. :lO· (.o (lO,min 
inl~rv!l lR (t 1t1 ° :10 Lo GO mil)). 

C1111111/r,f.i<m. lfo/.i-u n11<l Am1islenc11 Factor .. - J?rom t.he 
nhovc, i~ b1 evident. ~hot t he cl1·uc( c111n 11 l11l.<)<I i11 ~he ltocly 
cllu·in!{ I.he rc pel.i liv(! t1clministrnt.ion npjll'Oachcl! difrc1·(,nt. 
onrn11nts (ntiylllp(,)1.os) in t lrn ph11cau sl~1Lc; according t.o the 
nrngnitu<lc of r in roln 1.ion W l 112 (or /1,,1). T he dos<,-int.m·val 
must h (i u l=•:inv1mie11t. inl.tffval l.hu(. 111)\. only if! 011:<;y f or Urn 
pnl.il•nt. or mcclicol and piH:1mmlic:1l per1;01111t1l Lo keep t.rn\:lt 
of hut. 11li;o on!l whid1 d1ws no(. s11hj1,ct. the pol i~11 t lo nu 
nnnoyinl{ or difficult. numbm ,,f do~l!ll par dny. Fwt hor
morc, /,in varies from pti t.ient 10 p11t.ic11t. Cmrnequonl.ly, ii i,; 
rorc when r = I 1r1 , altJ1011gh i i is ,;011rnt.i 111cs d ose Oll(lUgh I hnt 
the diffo r~:Jll~(! ir; incons1Jq uonUnl. 'l'h() rr.f'oro, ii. is importan t 
(.o bu a ble, l.o ,~~Limnl.11 t.he e~tenl. of cumulRtion wit.h a ny do:tt! 
intcrvol in (I lly palienl- T his 1:.c111 he done wi\.h informal.ion 
derivori from n sin1{lci dc~e. by mc11ns of t.lrn w·c111111tloli1J11 
f11ct.01-, r,,. 

r = ·-
u l - e~,,,,., 

The co1111>mH,nt. l'nc!.o r, e-·I,,.,,, i!! t.he p<•1·siste11cr. fnc;l<,r, r , 
which ir, t.hc fr11ctio11 by which C,, or nu fa lls durin11 t.he <loi;c 
inu,rvnl. When the pl11(.(im1, m· s lcacly :; l.11L11, is 1·t1111:hod !,Im 
cumulated plasnrn con,:l!nl.rat.ion 0 1· body conl 011(. will bo 
lnri:cr tlum (.hat from the first dose hy a f11cto1· known as the 
c1m111 /nt.ioll rfllio (or drug lmwun t r<iliv) , R,.. 

U,. = ... !- = ~~~.hfl "'.~t (or:'?:!l!) lno units) {;lG) 
Jl,.JT '7 (; IJ,i;1 

whl\re (~~-' is t.hn nrnun conc1mt.ri1t.ion dul'inr, 01m dos111{(! int.er• 
vol du rinr, t ho su,ndy st.111.r. nn(I t•;;· is W111 mci.ln Mlll'.ent.rnt.ion 
from I = 0 tot •~ <» 11rtcr n single: dos1~; Di,, irn ,J DiJ,1 i~re l lrn 
C01To8po11ding 1·c,, 1)1)ct.ivo body cout.tintl!. Sinco hoth c;~· and 
C;' can be esl.imni.ed frnm t.ho AUC, it Is npproprial.<! W 
discu:;.<; t.his f\1 r thnr . 

Ar1,11 nmi<lr Cu.n:C! (A UC)-···•'l'ho lll'l!ll unclor 1.h11 mononx-
1>onc,11t.1;1lly fotling, ~in1:lc-dos(! plnsmn conccntrnUon-(.imc, 
curve is the inl<Jt~ rnl or ~hu rliffcrcnl.ial form of g<1 I, from t .,. 
0 t.o I .. m; 

t1 UC"' .... =- <}1 .... == Cllt L
,, 

AILho111{h 1.IH1 unit.s nre conccmtrnLion l imes t.ime, (.Im v.iluo i11 
(,qua I t.o t.h(: l,i1no-ov<ir11gr.d co11ctt1\ l.1·1ttion 1111d lwncc is calloct 
t lw r,11em,:e concr.ntrntion C;1·, al l.hough it. is moro appropri
ill.<lly (t log-m e1111 (:onccnlrnl ion. Ir t.lw rmH>1m1. oJ drnfi in 
t.h(i I.Jody ir. used, instMd of' pl(1:;mn co1.1 ccnt.rut.ion, t.h (! A UC' 
is C!Q\llll to thC:! li1ne-no11r<1J1ed l>ody v1111t,ml. The avm·u~c 
body r.onlent. COtt ld, c)f r..1ursCJ, he cnlc:ulnt.(!(l r)'c)m <5; hy 
mnltiplyi nR by l/,1. 

g ve11 when two or more cx1)oncnt.ial proctisses ud. Mldi
t.ively on t.hc pl1111m11 r.onccnLrnt.ion {or body cont.mil}, £11\ in 
uhsm·pt.ion phtH (!limiM(fon, t.hc-. AUC0 ' " cqt1o l11 <:,.; (M D,'i). 
Tho int.crC!~t, ,,.t !!Utdr.n t. m11y verify t.hi~ by intc:14r11t./11g any or 
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gqs 28--30. In t.h(, Lwo-<:ompa1·t.1110nl sy,;t.em ( sec; huluw), 
II 11c11 ·"" for a plllHll\a COIIC(llltratioll··l.i11rn 1:1,n'V(\ COJ:)'l!Ct.ly 
eq uals <:;;: howtwor, Oj1 c1111not he cnl<;uh*'" from t:;;, he• 
<:011sc 1.hu 1,li1sn111 co11i:en1.rutinn cliffors from 1.hc ,wc:rngl! 
bod.v wncont.ral.ion. 

S i11c(! A UC"'· ••.. "' c;:1k,:1 iii ( he Oll tl •<:ompai· t.m cnt H)'ilklll, 
it h; obvious thn!. AU(, does not. provide ,iny n(•w i11fom111l ion 
t.h,11. o1.hcirwis<: c11 11 111Jt be:, ,1ht nined, as by bm:k •<? xl.!·npul11t i,m 
(II' rcj!rnimion a nnly:clis . Nevcrt.hel1J~~. I\ UC f'HJ(JUClll,ly is 
w;ed in liou of C¼fh.,. For <Jxumple, in tho rt utJ,nninnt.ion of 
1.lw hio1wnilnhilit,v frwt.or, / , 1.hu A UC'> ·••, art.er ex£rava~('ll lar 
udministrnLion (Al.IC~!.,·'•), divided hy the AUC nil.or inlrn • 
va1,cular ndministrntion (AUCR, ' '") is Hq uul l.u / . 

'J'he turm A l /C'<l ·~ is not I.he only A UC th11t mny he: ll!,(!(I 
in phnnnacokim1tics. Thr. A UC dmi111c diff!!rcnt timo in t.er
vnlfi, under i;Up p1)se;dly st.m1dy-s U1t.e condit,ion~, could ho Cll\· 

1>loycd Lo delJ.,cL i.imc• or CCJ11cent.r111:ion-rnlal:od (shnnf(CI. in 
clcu1:unce (Cf(, flCll gqs 11 und 27). During 1.Jw 1>h1l,lllll), <ll' 
sl,l<t1dy ,sl.ut.<1, t.hci A UC during (11lt11lol\o int.ervid (A UC" ) ii- of 
,;pcriul inll:rcst . 'l'l> evaluol,e A uc~• .... rcquire$ mnny mim· 
plo!\ tnkon ovur 11 Ion~ 1>ol'iocl of tim(t, which i$ on inrnnvu-
11im11:e ~o the t>Ub;ic<:t. or pnt.icnl. 'l'hc vnhw of AUC" c:rn 
p rovido t.lw Sl\ll\Cl dci·ivecl inform1\t.km with fowu1· snl\l))l<,s 
and le,;s t in,e_ Thfa is het1n11,c AU<~• •' A UC" ..... Thus, in 
Vil! :l6-1:-I, U\O sUpplt!d arM, w hich ii; AUC11 · - , wou ld he 
l!lllH)l t.o tho cro,;s-hi1ld1ed nrcn, AU(?·' , uxcl1pl. for t.lrn nngli· 
1;iblc ;;t.i1>pfod arnn !,hut r<:mllins aftci· f>r. /\ t.t "" '" , t he r.wo 
nr<ms would hci 1li!sa11 tinlly iclcnt.ica l. ln I.his comparison of 
1 1./Cs, I.ho idr.11t.icnl arnm; do not. nw1111 1.hftt: c;; is iden l i1'nl to 
<.~;, but it. d<111A Clllnhlr. A UC" LO hlHIAl~cl t.o cnl1:ul11t.e valur.s of 
sint:le-dosc• pnrnmcl.crs and (lice 1;e1•.~n. 

Ccm.sL<ml I nfusio11 c,nd 811.~t.niiwd lkfoast?-···/\ l,111ist,ml.. 
in(usion or nw1tai1wd n1l~i11s<, of n drug moy !)(', i·~i.::nrdc.d as 11 
series of m inido.ws 1i ivon nl inf'inil.o)~, sh<ll't, clm,<l in l.lirvals. 
Whm1 inft1Hi<,ll is int.rovai;c11lar, t.h(' plosma conct•nt.ru1i,.,n 
will risll jJ) l<)l(fl l'it.hmic fo11hi on wi~h the Ranrn l.inl(! conrsr. 
and t'lU)1 ulol.io11 fnctm· m; wit.11 mul1.iplc dosing, ic, wi l.h a rate 
cnnsl.1mt of'//,.,. T hus, thr~ 1>lnt.eou prindple applie-; <•((lt/111,v 
t.o const.nnl. infusion und n,ult.iple d()Ring. After lli:;conl.inu-
11t.ion 1>f i111'11sion, I.ho pl11sm11 com:entral.ion fnl 1,, (!Xj)c)111<n
t.ially with :I rnt:<! Mnsumt /1,,1, in m•cordunc!! with g<l I. 
'l'IH!.ij r. principles nm illust.r:1Lud in Pi1.: :!/i-1 7. 
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Time lhrt 

Fi!J 3G• 17. Somllogurltllmlc plot of plosmn conconlral1011 during aml 
ofter <:GtiSlltion of a constant intravenous tnr~r1 of n drng 111 a cno
co1npor11no11t syijt(!m. Whothor lnlusion Is stoppod prior to lhe at• 
talnn,ont of n 1>l1111mu or ofler, tht! pla$11\II conco11tr111ion will f;.111 IO[I• 
llneady wilh ,, slopo ol ·-0.<13~k.,,. In tho fl9uro. I( is k,.,an<I '112.303 
., 0.43'1. c,. Is ,tie steucJy-slntfl cor1centr«ti(1n. C:: (courto$y, (;!
lmlc.11 {ill(! PorrlorO), 
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738 CHA.PTl:A 36 

The 11tcady-~tate pl11smu c<mc<mtrnLion, C~,'. iH tiqual 1.o the 
infusion ruto divided by the whole body denmncc: 

C" = -uv · "' ,ro [wt.• voJ··•] (38} 
'' C/1,,, Vc1l1,.1 

where R11 is the iofusion rate. The tel'ln Vt1 111u!lt be t,x
prci;8ed in t.hu snmc volume unit.fl ns U11; Cl"'' ,rnd N" mu~t. be 
in t.he sntnC! tim() unil-8 u:. /1.,.1• 

Wit.h Sl!Gtllincd-rnlcuse do:mgi, fonm;, in which thll rnlcn,;o 
is approximately c:onstnnt for Jong 1>mfod11 of Limo, the ph11r
m11cc)ki11el:ici, urc lilrn those of conshmt infui,ion. 

T,uaditl/1 and M(li11,te11<mce.--Jn Pi~ 36-13, Dmm,rxl · • 'lD; 
conscqucnUy, had 2D bcwn given for I.lit< first do:10 and l) 
thereafter, the pl11t1111u condition would h11ve been rcnchnd 
immodiately. This illunrates the pri11dple u/ loading. 
'fhe same effect. of loading is shown hy curve a in Fig 36-14; 
in both (;1\01;(! figures, r ,., t 1ri, The initinl do,;e iB (!Ulled t.Jrn 
loacli11!! dose, D•, and enr.h $Ubsequent do~e ii; culled the 
maini.encmcc dose, D. Since it t-0kes about ii hnlf-liv!ls to 
re1wh the 1>lat.cn11 suite, ii, is vm·y import.illlt to use n loading 
dose with drugs t.hot h11vu long h11Jf.Jivos or in situntio11s in 
which it is dcsirnble that. (,he opt.imnl thel'llpcut.ic t,oncent.J'll· 
t.ion be readied rapidly. 

'l'he l011ding dose, D*, sh<,uld t1pproximntc t.he nmount of 
drug in Uw body which will be, contnincd durin(/ mninte
nnnce {ic, t.he 1>latem1 slate). 1'he moi;t. dirnct wuy to cnl(\\I· 
1.at.e D• is with the equation 

V ('" o· e --.!!..:.~~) 
I 

lwt.J 

assuming thnt v:t and c:;:;{!,wxJ are both known. A firnt doKe 
so cok:ulat.cd achieve~ a t:1,1..,11, 1 l:hnt is eql11,1 1.0 I.hat. at the 
~tmidy suite only for iMrav1u;cul11r administration. Aller 
<1xlravof\culu1· 11dmini~t.rot.io11 C,,c,,wt) ii; less thnn t.hat. ufuir 
inlravosculnr 11dminist.rntio11 cmd hentie the lo11dior, dose is 
propo1·tioni1l.cl,v smaller. With som(! intrnvasculn1·ly admin
ist.cred drugM, t.he l011din1t dose is cnlculnled (Mibemtcly to 
be lCf>S t.lum thnt cnlculnted by Bq 39. Among renllons fo1• 
choosing a lower do~o lhnn 1.h11t. c11lcul11tcd by g<l :J9 i:1 that 
the effects of U1e fir11tof' n Aeries of dc,seK ofttm clici1~~ gte1Her 
re~ponacs t.han do subsequent dO$C?-S, becm1ae reflex, hormo• 
nnl and other counter-rngulotory offecl,8 hnve n(lt had 
emrngh time to come 1111.o full piny. This practice applies 
even to some l'.ttrnvaaculnrly t1dminiRtcred drugi;, imch as 
prn:w:,in. Consequently, 75;;'. 01· evtm c;:i,,.,,,1, mny bt\ used i.n 
Ihm of c;:1..,,,,1• lt must be rcmombcred that. with sudi un• 
derloading t.he steady stut.c is nol. achieved fully wi(;h the 
loading dose. With drugs which hove o very low und crrotic 
thernpeutic index and potentially fatnl loKidt.y, the loading 
dose moy be divided into small.er doses, w hll givm111L variouR 
inter\'nls before the first mnint.enance dose; t.hi8 permits 
monit.orinK ofhoth C,, and clinical effects during Jonding nud 
allow~ an asso!l~ment of whothor the intended muinl.cmmco 
dosu ii; cot·roct. J<'ructionnl louding nls(l hi used when n drug 
with n low t.hC!-l'!lf)e11ti(! ind1>x has n 11ignificn11t distribution 
phase, lluch t.hot toKir. plasma concentrat.ions o<,ct1r b(!fol"c 
distribution cquilihl'ium occurs. With some drngs, till up• 
proprinw v:f i8 not known, t.hu1:1 makinl! lsq 39 ino1>Plic11blc, 
With Mich drngn, I)• can be calcul11t.ed i'rnm t:r11dWc111nl, 
empirical maint.enancc do~es by mcons of the equation 

D• "'. - .... ___ n ________ , [wq c~o) 
(1 - e·-lr.,)(l - l!-1,,,,,) 

The equotion corrcr.tly applies only when h., > :3h01• Ahm, 
D• can bll cnlcu)nted according t.o 

o~ "' !DIR, = 1A4/l>t112/r [wt.) {41) 

where/(, is the cumulntion 1·11tio (8ce J5q a6). 
'l'he tirne com·sc of the plmmltl t\Oncont.rat.ion oft.er d iffer-

en(. !om.ling do~es is shown in J<'ig ar,. H. When D• "" 2D, the 
1>lat.e,n1 tn11inUmonr.o conccntrntion is 11pp1·oximutcd dos«Jy 
when -r '" t 11~ but is smollcr thun 2 when r < t 1/'l. 1\11d greater 
when r > liti, 

In li'iit 36- I ,J, it. 11houlcl he noted that if I.he loading dose fa 
not optimal, eit.her too low m· ton high, the 1>late11u st.ate is 
n1>1>ronchcd wit.h the sanw time c:our.le ns when no loading 
dO$C ii; given. 

When ll conKtnnt. int.ravenot111 infusion is U$ed, the 1>1-inci
ple of 101\ding 11111<> npplici;, because the plnt0t1u principln 
01>plies; londing may hcaccompli~hecl with one or more l't\!)id 
intruvcnous doso11, culled bolus<!s m· slugs, or by nn init.ial 
period of rn1>id infusion to bring t.ho p)m,m« concentl'lltion to 
tJ1<1 maintennnce l<!vel. 'J'he londing dos~ 1)1\1\ b(1 colculnt:ed 
from fi:q 30 or the infuf;ion rate and half-1.ime, ns 

, Uot112 
D, .. - ----·· · !wt.I (42l 

' 0A34 log2 

Open Two-Compartment Model 

'l'hc <m<.! -cOmp11rtmcnt model adcqua(.(\Jy describ(i~ tho 
pharmocokinctics of mony drugs. Howr.vcr, with nn even 
lm·ger number of drugs, after in1J•11.vM0118 11clmi11ifltmt.ion, 
u,~ decline in plnsm11 co11ccntr11tion is not monO<!Xp<mcnLinl 
but rn ther manifests t.wo or more m<>11oexponcntiol compo
nent.<; which are disc<lrnible in Urn semilog11rilhmic plol. of C1, 

ver~us time. The most common i~ 11 decline which mnnifost.s 
two components; the op1m t.wo-compartnrnnt model mo~t 
ndc<1u11tllly describes such phormacokintltics. Other models 
hnving morn com1rnrtment.s or other com1>lexitiee will be 
mentioned lat.er briefly. 

Dt:!l!criptic)n of tho ModeJ.--- In thr. open t.wo-compart· 
ment model, t:hc body is considered to com1>rist! t;wo com• 
Pllrl.mcnls in d:vnomic cquilihri\tlll, a~ depicted in l~iK 36-18. 
ThH conwartmcnt inl.o which Uw drug is directly abwrbcd 
,md from which the drul( is t•limi1111 tcd i6 called compartment. 
1, or the ccmtrC1l c11111p<ll'/.m.ent.. The blood i11 a pm't of this 
compartment. is the trani;pot'Linl{ and distributing modium 
1md is the modium oct.1111lly snmplcd for chomicnl and phnr
mncokinctic 1rn11lysi!\; commqucnt.ly, c:ompnrt.mcnt l is some-

Comf)Orlrr,ent 2 
(p~•ipl,~,o1 compo,tmt"t} 

~'?2--. 
iC, i 

k11 ; > 
0--.,__-,_,t..lJ1 --· 

c, 
~·,,.. 

ComportmeAI I 
(1:qf\fiol tO"'J>Orlml'nH 

OUTPUT 
(tWminoHo,d 

Flo 30-10. Diagram ol open two-compartmont pharmacoklnetlc 
modol. An amount of drug, ID, is absorbed lrorn the admlnls tored 
dose, D, with o llrst-ord&r roto coost1mt of k• Into compar1ment 1 ol 
volumo v,. Somo ol the obsorlled dr110 enters comportment 2 with a 
1trst-or<10r rato constant 01 IC,~ ond Is roturnod Into com1,wtmel'II 1 with 
a flrst-ordor ralo constant or k2,. o, Is 11\e amount or dr1,1g In 
comportment 1 ancl Dt In compartment .?.; C, (Ind c,. aro mo respec
tive (.'OncontraUons In compnrtmenls 1 ond 2 (C, ., C,J. Drug Is 
ollminotod lrom compa,tmont 1 with a first-order r11Ie constant, "•• 
which, howovor, Is obscurod by tho log In tra,1sfor of drug from 
compartment?. to compartment 1. D., ls lhe amount oJ<croted into 
urine, locos, explrod air, swoot, milk, etc; D., Is the t1mount ol drug 
motabollzod. Tho rotative volumos of V, and V2 may Yary oroolly, V1 
sometimes being the laroer ancl other limes the smallor. 
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Limes mhilendingly called t.he hlood or plasma ,~ompmt.mm1t, 
even t.hou1:h t.lw orythrncytmi 01· p)a;;nrn prot.cil)H may ijOfllt!· 

t.iOW$ bd1nve kineLically as tho111{h t.lwy l\'(!r(, Jifll'I. of com .. 
pnl'tm<int. 2. In (.\w simp)IJ (.wo-t1om1n11'1.nwnt. model, com• 
pm·tmont. 2 i:1 closod and communicitttis with t.Jw e.nviron
mcm!. only t.hrough Urn cnnt:rnl comp11rtme.llt., lwin1t, as it 
w,mi, pc:riplwn1I t.o I.he evcnl.i; ol' ahs<11'ption 1.ind <,liminaiion; 
cons<lqu<mt.ly, it. it'S called (.he f.wriplierol c;cm1p11rl11w111 .. 
Sonwt;im()s, it.,)lso is c1.1lled the tisime 1!omp111·(.nrn11t., which i~ 
misleading, since usually somCJ tissue~, or c:crLnin cell type~ 
wit.b in otherwh;r, pe:.riplwral t i:m1es, may lw hineti<:ally in 
compar1,mcnt. I. 11, is impOl'ti111t. t◊ rniter{l{.e. t.hnt. 1.lw com
p1u•t:m1t-n\.$ Me fict.ive nnd nr<! cl<lfined by t.h<i ldn1ltk bc;h,w ior 
of the dn11t IVit.hin the body uncl noi necci;snrily hy idnn1.il'i-
11ble nnnt.omknl cnt.itfos. 'l'o avoicJ <:onfrn;ion /llld to en111))() 

a simple nunwri(!n) designnt.ion of model compo,wnl.i, nnd 
di.'!t.rihut.ion rntc const.m1ls by numlll\r, t.he l.<>.1·111~ 1:omp111·1.-
me11 1. l and c<>m1>m•(.nl(mt. 2 will lm used hereaftHr. 

'l'hc movement M drug hctw<,<m com1H1rt,m<mt:s i$ dcfinc,d 
by chnrncl,(ffiSlfo firn1,,01·der min consl.nnt.s. '!'hr. im)H;i\ript. 
indicllt,()S t.lrn direct.ion of movem<mt; thus h !'l. (imbscript onc
two, not. twnlvc) indk,, t.es movemcni. from <:omp.u:tnrnnt. 1 1.0 
comp11rt.rntint.211nd hi1 the rovc,1·st\ dirCt)tfon. The ,~•>nsl:11111~ 
h" and h~r 1.1ro entfrely 1malogoll!; i.o (.hn llk11-do,;lun1\l.(!d rc, 
fil)C(:t.ivc t,bsorp!.iou uml oliminat.ion rnt.Cl ,x,n1;t.anb (if 1.Jw 
onc•CtJml)nrt.ment model. However, h.,1 is not. observed <l i
re.d.)y from Lhe. declill(, in 1>las111a conccmu·:iti<mij, since both 
\.he <:hurnct.crist.ic ovel'all rate of tlw cilimina!fon proc<,s!;Cfi 
nnd the rnt.es of d iffusion int.o, and rncruit.n11mt. from, <:()m .. 

pM·t-me.nL 9. combinci to conLrc:►I t.lw rau, of cfoditrn in pl:rnma 
concc11trnl:io11 (sco below). Once (\!1 infi11 it.esi111al amoun t. of 
<lru1; is almorbed, nil proc:esscs occur sim11lt.1meously, i(,, i11 
pur11llul. Ncvort,helrnm, 11i11(:e thH vurio11s p1·oc1isseii hnvc, dif'
forcnl. 1-inw co11stn11ts, one prncess will rnn its course to a 
pracUcal end earlim· than onot:lwr, nnd cwnl.s may be 
Lhollt{ht. of m1 occurring sciqucntinlly, wil;li <)\l(ll'h\p, ill t-he 
orde1·; ubsorption, distribution and eliminaLi<m. So long a~ 
h,, > (h1~ + 112:)/k.,.1 > ll,,1, tht:. terminal phase will hen stcndy 
decline in conr.cnirnt,ion (11et1 Ji'ig :36-Hl), during which ihc 
<li11trih11tion 1'ntio, C1/Ci, will be consl:mt, 

Absorption -·A hsorpt.ion do(,;; not. diffor from that. in tlw 
opcm one-com1>urhncmt model nnd does not roq11il·H further 
dcscript:ion. J·fowcver, the <lewrminaiion of ah:m1·pt.ion 
charactol'istfo1; from the l01~ pll\8!lla conccntrat:ion--1:inrn 
cu1·vc11 is complicatnd h.v the distribution phuse, u11d the 
method of rm1iclu11ls (pogc 733} cn l.ails t.he 1·esolt1tfo11 of 
1J1rcti, rather tl11111 two, oompc.111enb; (see bc;low). 

Distribution and l!~liminution--Afte1· the int:n1v(11;cul11r 
achninist,rnl,ion of a drug which <>buyii t.wo-compnrt.ment. ki
not.it,H, t.he plMmll <!CJnce11t1·1.tU011 fallH in :1 comph1x t:wo
proccs:i f1111hion, hui in nn nrithmet:ic plot, t.he 1.wo <:mnpo
ncmts may not nlwuys be 1:vidcmt to t.110 eye. Whcll (;011<:f!-11• 
tl'11tio11-Ume dat-11 am plot.\.(:d semilog11rithmicnlly, howevot, 
Um se1>or11te prucessefl of dist.ribution onc1 eliminnt,ion nrc 
idcn!.ificd ca3ily by l,he method of residunls (bnck•font.h<ll'
intt, page 7:38 and Pi1t l\6-8), ifihc rote of di111.rilmt.ic)11 cxtecds 
significantly that of cl iminntion, In l•'i1~ ;16-Hl, such II rnsoh1-
tio11 bus bmm made fol' the drug pralidoximc. In Uie fi1:ure, 
it mny be aeon lJml 11fter 2 hr thti t)111·vo 11s.•mm<:s 11101~-linoor 
<:hnrnctm', 'l'he assmnpt:ion in made thnt Uw d ii;t.ribulion 
phase essent,iully i:1 complot<i nnd a pi:Hmcl<1cquilibl'i\lm htlS 
h1>cu t·Mdwd htilweeu Lhe two conlf)tU'lmcmt:s. Thct·r-fore, 
tl1<: Intl' lo({-lin(!tlr ::;og1Mnt. of' the lini>,, with the slope 
---0.,1:!4(:!, rcprcsonl-$ t.he elimin11tion phnr,o. Ir this lint~ is 
s11btract1\d from i hr. nonlog-lincm· p()rtion of c111·ve, the dis
LrlbuLion pbaso i~ Llrn rcsidonl lino. 111 order Lo do this, Llw 
log-linear 11n1;mcnt. i;,; htlC!lc-ex1,ra1>nlatu1I. From this ext:1·n11-
ol11tocl lin(i aro obt.11ilwd the trnt.ilo~s l.<i be subt.ract.nd from 
t.11() t.mnpo1·nlly C<>l'1'<1f\))Onding nnt.llogi,. on t.he mm:svlwd, 
oriv,inal curv,i. The respeclivP- <liffcnmccN, or 1·n~id1111li;, 
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r-,o :36-19. Hosoluti<ir) of the plasrnt1 cc.1ncontl'atio11 c11rve tor pml! .. 
doxlrne lnlo !ls disldbutior, ancl c1llmint1tio,, compononls after intrave
nous administration, Nola that pla6mil concentration is ptoUtJd on a 
logarithmic swle. Tha time cons1an1 ror the ellmh,.ifl<>n ph,ise is 

uoterrninml from th0 s101>0, -·0.434/3: u ls a hybrid constont and 11 is 
Mt tho snine as k., (soe text). Lil<0wlse, tho limo constant for 
clistrlllutlon. ,x, is obt1llnoi1 lr(),n till) slope, -0.43411:. of tha dis11•ll)u
tlon l ine; u Is also o hybrid c.onsfant (c,ourt~sy, Gibaldi un<J Perrior~). 

Lhcm al'c plou.e<I H<m1ilo1{m·ithmi<:ally t.o rnv11al the log-lin<!ar 
lino that rnprcsc>,11t:; di;it:i·ibul.ion only. Prom ihr. log-li110,,r 
pro1>crt.ies of t.hc ~c,l!lrat.c, but nlf'cl.m1ic11ll.v additive, li11c,;1; 
rcprese11 t.in11, Lite 1.wo proccssm, of' di11trih11tion 1111d olimino
t.ion, i(, muy he inferr(.,l<l t.hnt. the equal-ion for the orir:inal 
compound curvu 11•11s 

[wl.• vul · 1J 

where C1 is t.ho concenl.rut.ion of dni)l in cc.1111partmcml. I ( thti 
(:cn(.rnl comparl.mcnf.), <J and ;3 m·c fit·.~t.-ordel' rill<! coni;t,rnt.s 
for the tlist.ribution and 11liminat.ion phflscs, rc~pncliV<!ly and 
t1 and B nrc fict.i"e pla11mn cont«mtrntion~ t~> be <li;;c;u~;;ed on 
PUlll' 740. 'l'hc C()llstnnt /J dc$cl'ibes t.hc late 1·111.1, of dh;np
pearunce of drug from comp,utrnenf,, I but. is not. the :mme tlli 
11,,1 (sec bdow), lt is the rnte const.1111t from which the hiolog
i<:nl hn]f.llfe i~ Ct\kulat.ed in n l.wo--comp111tme11t 8,Y$lCm <t112 
=: 0.693//3). 

/fybri<l (llld J''rime J<i,wtic Para11wt<11-.~---!n Fig a6-19, the 
slope of t:ho IM~, $)Ow0r ())i111ii111tio11 llnc is - -(},,ta,1,(i, wlum~ {3 
is a first. .. m•dci· t ime c(m:;tnnt. for climh111ticm, 1-ll)Wtlvcr, (1 is 
dot.c rmi11nd uot only by thr.1·at:c cai.mdtfo~ of the frrcvtH·sible 
eliminnLion proccssoi; but. olso by (.hc rntes Ol which drn1~ i~ 
t.ransforred out of t1ml hack iut.o t\OlllJ>111·l.mcnt. L The1•cforn, 
{-J iK II compo1md, or hyln·id, rnt.c ronstant. I!. is cquul \.o the 
frodion of (\rug in 1.hCJ GCJt(.rnl colllJ)iiJ'!.11wnt, somut.imm; des· 
ignatl)d ns f" , in tlw poi;l.dist ,:ibu l.ive (climin11Uo11) pht18t• 
(.imei; the <llimilrnt:ion ccm:;t.nni., h,,1, for tlw C(<llt:l'nl c:omp1ut
mv.nt. Thus 

Alphn, ,r, ii; n hybrid con$tn111. Hint. c:ombines kii, k,,1 and /j: 

(45) 

lnt.e1·c$Lintrly, tJw oqunt.i1>11 fur '" d<His not i11d11dt1 /;1z, al
though f" docs di-l!)Cllld ll))C)ll (h ,~ + h:11}/h1.1 , Th11 Slltn of (I· 

aud [J <:,111 bt? (,xprc~scd entirely in term:- of pl'inrn con:;t.nnt:i: 
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(4G) 

Howevor, thes<i prirmi consLnnt.~ cwrnoL he, del.el'mincd di· 
rcctly and 1m1i;t b<~ derived from tho hyb1·id coni;t11nl.:; tha t, 
are obtnin11bl<, from grnphicol or 1·egr<isi,lion anulysii;. 'l'hc 
forrnuhw 11re 

(47) 

(48) 

and 

whel'e A und 13 are the i<•rn-time intm·cepts of t.ht1 rei;idual 
dii;triboUon line aud the 1>o~tdh:t.ributive (dimiuntion) line, 
re$pcctivc,ly. Ruch rnpro!.ents a fictive con(:cmtraUon Lhat. 
de~cl'ibcs u limit. when t.he other variable is set to ;,.cro (ie, U1e 
othe1· proces~ is nonexistent.). 

The volt11n e of compartment. l (ccn1,rn l compurt.m<int.) con 
Im obtuined from C?i (ie, V1 ,., /DIC:'.), Prom Lhe fict:ivll 
conce11Lration, B, \.he 1tpparent volumo <>f di!!l,rihution dur• 
ing ~he postdistribut.ivll phose cnn be c11lculi1tecl, 1,incc A + /; 
"' c<:. Prom A - /3 mny be <>btaincd tlw vah1<1 of compmt· 
me1{t. :l. {Volumes of distribut-ion i\r& disc11~1,ed helow.) C?, 
can be clct.cnninc<l more acc:urnt.cly by summing the two log• 
lin<!lll' ext.rnpoltll-t•;; 1-han fr<>m llxt.rnpolntion of the unrn• 
solved cmve. The coefficients A and 13 ure also hybrid, since 
the value of B depends upon oil of /11.1 , k1?. ond h,.,. 

Volumes of Di.~t rib1ttio11-'l'he volume of dist.rilmtion, V,,, 
of n drug is B useful pharmncokinciic pnrnmeLcr tl111t reltttes 
C

1
, to Do (see page 727). Rven though it is fictive, it provides 

not only some i11si1~ht into dist.l'ibut.ion hut also importantly 
relnk!s 1.0 U1e rE1to of clearance of drug frnm plm1mu, nnd 
ch81l(lW1 in pnthologir.nl conditions revonl c:hangm, in the 
physiologicaf.biochomical condit,ions. By means of the dis
tribution coefficient, t,,1, dntn from 0110 put.ient may be ap
plied to others of diffei·out body weights (see page 728). 

In the <>pen two,comp111tmcni i1ystem, I.he doL<mninotion 
of V,1 ia complicated by i.h<J ~low att.Aiml'l<Hlt of dist.ribi1tio11 
"equilibrium" (ic, st.cady stnte) bct.we(m two compartrncnt.s, 
nnd t.he vl)ltnnll of tl i11t rihllt.ion is changing continually dul'· 
ing t.hc clist.l'ibution phns(!, It i~ especially important t.o 
know V,1 during th~ 1>ost.dist:ribut.io11 pluu,e (in which t~oso V,1 
only npplie8 during pm;tdistribution time!!) or to e$timntc V.i 
by methodr; t.hnt, concel tho distributive fnctors. 

Theoretically, the mosLaccurate method for<istimuting V,, 
is known ns the .~leady-.~tatc mat-hod, of which th6re m·e 
t hree v,lriations. In this, the ideal procedure is t.o give o 
contin11ous inti·av,,n1)\lfi infu~ion until t.he sl,endy ,;t11 to (ic, 
pllltef.1\1) is rei\ched. During Ulll i;t.oady slate, the omount of 
dr111: in the p(,1·ipheral compartment {compnrtment. 2) is 
constnnt. Unclor tl)()S(i condit.ioni; 

[vol] (50) 

Note thttt. Vj is independent. of h,-i ond fl There nrc, howev• 
er,1:1ove1·al di11odv11nt·.111rc16 to this uppronc:h, the princi1>11I onei; 
bning- thnt fo r most. drul:(s tho fi lmuly st.nte is reaclwd only 
11ft.er prolonged infusion, ,;jnce 5 or mo1·0 hnlf-livcs oft.en will 
requirodnys of infusion, nml thll t v., h12, h21 1md fl need t.o l.rn 
dot.ermined. This c1\n he done by discontinuing infusicm 
nnd re,mlving the curve of t,h(:) dcclining pl1ismn c<111ct-mtr:t• 
tion into it.11 cCJJnponent. pnrts. l~ortunat.oly, tho $tUllO in for-

mation can be obtu1ned from the mean 1>lm1m11 concent.rn
tion d11r111g 0110 dose-interval ut. stet1cly stal.<J, C". In t.his, 

' /D(//11. + h~1) VJ -···· ,.,-----· - jvolj (/il) 
(,· k.,,1h,.,-, 

where h,,1 is the rate of elimination from the centrnl comport• 
men(.. Provided (.hot. elimint1ti()ll occm·8 onlv from the con
trnl compartment, Eqs 50 1\IHJ 51 nro valid i·ol' any 11-com• 
partmont. model. 'l'h,11 method h11s Lhe same di11uclv1111tagc 
us the infusion method in that dosing 11ui:1t. be 1:ontim1ed to 
1.he steady staw, which, lwwever, wiUi repet itive dosing is 
more comfortable 1111<1 le~s <iXJ><insive thnn contim10\t8 infu. 
sion. An advnntngc ii; tha(. oxl.ruvusculnr route~ may ho 
nm ployed nnd thnt only ono do,;o-int.ervnl neod be Stlllll)l<)d, 
thus making the detormiMtion of V:t opplictible to drugs 
with long half-lives. 

The value of V'/ nh,o <~m be det.1:u-nlilled from mens under 
the curve (A UC) dm-ing and nfter con1;t11ni inLrnvenott~ infu· 
sion 

(fi2) 

where l(.~i; ) is the Limo to rc11ch steady st;nt.e, D,. is the cumu
lat.ed dose al. l(ss), A UC11M) is t.Jw nrM under the plasmn 
C.)ncent.1·otion•t,inHJ curvc from t ""0 to i"" t(.~s) 1111d AUC0 

••• 

is the totnl nreu tmder l,he c:111·vo from t "' 0 to /. "' m, 
providini;i that. the infusion is stopped ot. the achievemcmt ()( 
steudy st11te or thnt. I.he AUC, <luring an_y ,we,1•run into t:he 
pl11l.e!\u stnl.e, ii; olimi1111tt1d from t.he det:crmin11t1on of 
A UC0 · ·•. 'l'hc method hns the 1idv1111t.age thnt the dctel'mi· 
nMion of '112, h~i, k ,., or V1 ill not. necessary. 

A i;eciond method of detC!rmining \Id is l-lrnt in which V,, is 
cnlc11lat:ocl from \Ii, h,,1 imd fl: 

V,k,,, I ' 
V,H/1I "' ·-··r· !vol (Ii:,) 

Th(I desil{nat.ion V,l(ffl indicatm; Uie nH\thml of calcullltk)n. 
'l'hc rationale for the mc1.hod is the valid ns:1umption that. 
plm1mn und t issue concent.ro tions decline in parallc!I during 
thci post.dist.ributivc phase, ao that the dist.ributlon rntio, 
which will he equal 1.0 e,:, ia l\Onstont. Mt.-01· the distl'ibutive 
1>hnsc h11s come t.o completion, 'l'ho method has been shown 
Lo yi<ild the s11me value:; for V,1 a,; onll baaed 011 area: 

vd( = __ jg _____ = --·-·ll2_ ___ "' vd. ll lvol] (64) 
a"'"1 AUC0 ·'•; (All\' +Nmfl 11 

The mcLhod is independe11t of I-he route of adminiBtrntion, 
110 long mi \.he frac~ion absorbed,/, is u~ed. 

On page 731), 011 which the pm·1u11cters del'ivod from curves 
Kuch M tbal. in Pig 36-1.9 were discua6CJd, it. wos pointcid out. 
1,hat the zero-time exLrapol!lt()6 A and B were fictive conccm
t.r11tions from which nppnrnnt volume~ of distl'ibut.ion could 
he obt.oinP.d. 'l'he extropolnto /j give8 a volume known as 
V,tk,tlrlf/>I: 

lvol] 

'I'he method does not. t.nke into account \.he effect of t>rocei:1$ 
h21 to limit the size of tho pcl'iphcl't1l compo.l't,ment and honee 
I.ends to overest;imntc D11, oxcept ot: 1.01·0 time. However, it 
holl t.hn odvnntnge of rapid det(lrminotio11. 

The volue of V,tc,i,·,·•I is the most corr<icL npproxim11tion of 
V,1 to 11pJJ!y to the postclistrihution phaso and V<1(,.J iR correct 
for (:on~t.nnt infusion nt 11teody st.ate but othe1·wiso undcre~
tima(.et; D11. By mo g111tmle, these thl'ec volumes of dfatrilm
tion r11nk os follows; \f'J,.,,. > VI/> V1• 

Cl1urrance-ThP. definition und ccmce1>t of c!Mronce can 
ho found on p11go 72!l. 1'he definition of cloorimcc op1>lies 
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wh<!ther tlrn nlimi11nt.ion occurn in a om,. or mult.i -compnrf .. 
m ent. sysl(!lll, lrnnce dw.ll'anco h; mod<!l --indCJp(mtkmt... How· 
(Wet', n1al,lwmut.ical idenl.it.iu~ of dMranco do doponcl on t.he 
model.. Ju t.lw op(in two-com1>Mi.mtin1. mmlnl, i! and V,1<,,,-,,.,1 
:\l'e 11pplic:8hlc, in the cnlculat.ion of 1 . .-.,1.u l body clmu·,rnc<!: 

Cl,,.1 rce f1\l,1iw·,,.,, (11m1ally n1L · min ·lj (ii6) 

Sin<'.<'1 it. is cm,l.omnry to HXJ)l'e$!! t leil!'tllH'<' in units of 
mL/min, f'J 1111ml. he c,xprnm;i:d in min fultl \l.twm,1 in ml... An 
analoi:om, formula is bused on I.lie condit.ion of \.he model 
t.hut climinat.ion oct:ur!'.I only from 1.h<i l! (illl,rnl <:(11\'tJ>iWt.mont, 
~o that I.he 01mlicablti V{)lumc and eliminl"ltion-rnt.e const.11111. 
1u·e m;ud: 

lmL , min •11 (57) 

Cl1,,1 also can be t>xprnssed in t11rn1s of n, A, j'l, Hand/): 

. /) 
C/

1
.,
1 

"' ...................... ~ . 
t1/1r+ W# 

(ii8) 

Absot't)Hon Phis Oii;tribution uml Ji;Jimi1111tior1 ..... /\ft.1i1· 
cixl.rt1v11sr.ul11r 11dminii;trut.io11 in ,l (.wo-(:O lll))itrl.m<,1,1. sysl.mn, 
t\w.rc 11m t.hro() firi:,t.-ord<!l' proc<1511t'lt> O<':mri·inl( ~imult:incou~
ly: absorption, dist.l'ibuUon nnd climinllf.ion. These pro
ccs!ios all add ;ll!(ebr11ic;lll.V, as follows 

'J'h(ly t: 1;111 be rbi1lv(1d by v11 r ious nw(.hod~, of whkh the 
ensfr:st. i~ t.he mc,thod of rnsidunls nlrcndy ilh1stmt1;ed in Figs 
:Ji,-8 ond :J(i-1\J. However, in 11 t.wo-compl.\l'tnrnnt ;,ystcm, 
I.he fil's l. re~idunl line is l"I compomid line (nbsorpl.ion + 
dist.rihut.ion) and must be resolved fmU1or inl.o its t.wo co111-
po1Hml. lines. J•'igure 36-20 is un cxumple of I.he method of 
residuub upplied t.o t.Wt>-compnr(.mcnt. du t.a. 'l'he f'irsl. !:lte1> 
i$ t.h@ s,1btr11ct,io11 or the lnl-e postdi~t.rib\Jlfon (oliminat.ion} 
lint\ (with slope - -()A:H/1) from \,he c,lll'vc,, which lcnvcs o t:wo
compon(ln\; rcsiduol c111·vo. ThiH residual curve hn!\ a latll, 
poslahsorptive log-linear segment of slope --·0.4:l4a. If the 
absorpt.ion segment. of t.lw curve <Jf rnsiduols is subtracted 
from t.he ext.rn1>olnt.od o·-lin(i, a lot~•lillt\l\r second 1·(,~id11nl 
line wil,h 11 slope 1)1' --().<1'.Hhn will br~ gc,1wrnt.ccl . The, exl.rn• 
pointed int.crc,opt.s A 1111d n h1w11 I.he moa11i111.-,,:; provit111i;ly 
discllfili<!d, The zero-t.i nw i11Lm·m1pt of (.he absoq, tion r11sid• 
ual litw is equal to(~ ancl hm1co, l,heor<lLicully et1uuls ;\ + /3. 
H.inuLi<, plll'111ne1.,m; <,t.hei: (.ha11 C(, A, f-J and Tl 1\l't! c,11lculnt.ed 
by means of gqs ,14 1111d 45. Th<! abi;or1>1fon J)tU'111nC\U)1·;, for 
01-IWl' rout.es of obsoq)t,ion <!llll he dnl~n-min<!d Himilnrly, cx
C(ipl with certain s11stnin<ld-1·elen50 d()Sage foi·mH, which rn
l<iose apprnximntoly 11t. 11 11t.c11dy rate over long periods of 
t.inw. 

ln Llw example illui:;trnt.<!d by Fif{ :l!$-20, only two or thrne 
points en<:h <:ould l)(l 11scid for es t.11blishi11g t.hc log-liMor 
segmcmt-s of the, residuol <ii:1trihution ond nbsMpl,i1:m liMs, 
whkh, t.h<il'ofcm:, m 1)y b,i in c<msidm·able Cl'l'Or, This indi
cates the importance of tailing frequent cnoul{h snmphis, 
esp,:cially dming tho l\b,mrpt.ion and di8ll'ih~1tiou phu;;es, to 
provide reliahle kioeUc dnta, 

Multiplo-DoRl~ A<hnini,;tr11liun, .. gqu11tions :.io,.:34, 
which dr.11crilw vnrimu; nRpr.cL<1 of the. f1 11ctuntin1: phum111 
cm1c:cintmtionr. in the ono-cmnpnrt,l\1ent. ~yt;Lem, nrc com, 
plcx. It may he 11pprc,:;iatcd that thtl nddilionul compleli
ities c:onforrcd hy two compartment.$ l'Cll<i<m; 1.ht1 a1111log<)Us 
eqoaUoni, int.rkt1Le and d ifficult. Lo follow fo1· t.he non!;pe<:inl
ist.. I-i<iwcve1·, c)ll(H:omp11rt.mcmt: equations modifiod in mi
nor wnys opply to two-compnrt.mcmt sysl,em!l with reni;on• 
able nccuracy, whtm t.hc cliMJ·ibution phnsc nfl,er one dosti is 
ap1>1·oximntel:v compiet.e bufoni the 111:\xl. doso ii,. ndmini~
l,l'l1·ed. Under thcim conditio111;, {1 moy be i;1.1bst.i1.11ted for h,,1 
nnd \/,11..,, . .,1 fm V,1, to 11clnpt onc-tompm·t.munl. 11quntions to 
(,W<>--1,ompru·t.11Hml, i;ystmn,; ior rough opp1·oxi111a!.ions of tho 

, ... 4.c; 
I()() \ __ , .. /I 

\ 
·10 · ,, 
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Fig 36·20, Rosolullon of absorption. dlstrloutlon and 0Hml11atlo11 
compOllonts of a concontrntlon-timo curve ot n drug with two-com
purlfnent l<inetics. The solid curve Is a son1llo9orilhtnlc plot of 
pla$mO corlC(!ll\rttlion-,. The m1:1thod (ll r(,siduats was used 10 resolve 
lhl'l cornponGnt lines. The postdistrlbution. or 11limlnatior1, 1in1;1 or 
:;topo ·-OA34P (- ··•- -)was subtroctod from tile concantrotlon-tim0 
curve. Tho dilfarenco. or rer.ldut1l llno ()( ..... )() rotainod tho absorption 
and distribution components. Tt)e lo9-ltr1our scgrnent of mis !loo 
r~pro~fimts the postabsorptlo11 ("distribution") lino. of slope -0.43411:. 
A socon<l rosidual 1h10 H)l)res.;inting (he absorption phnso was oti
talnM by :;uhtrnctlng Iha nbsor11ti110 sogm0n1 (tirst lour po1t1ts) <>f thti 

first ro51dual curve (X- X) from tho oxtrapolato<I " line of slo110 
-0,434<r (· · ··) to glvo tho rosldual absorption lino ol stopo - 0.4341<,, 
( • • • • • ), The w ro-tlme Intercepts of the cxtmpoloted !!nos doflnod 
by k~ ( • • , • • ), f.\' ( - •· •) and /1(,,·- -·- ) ure C ~. A arid R, respecli11el1• 
(courtesy, <l,lta. Gll)alcll 1ind Porr lor9], 

two-comport,m(mi pnnunol,tm; and 1llasma concon(.rnt.ion~. 
Thus, 

(:·•'-· ___ JD_____ lwL• voJ·· 11 (1\0) 
, fJ\l,/(nrm)7' 

Ac!n1>tation of one-<:mnpnrtmcnt equnt.ion$ fol' 11ccumula, 
t.ion rnt.ios 11nd lomling do~o nlno wmnlly gives vultws t.hni 
$:lfr;foct,irily ap1)roximnU1 Lhose calculated wit.I, more rigor
ous (l(!Ullt.ions, The rcspN:tivti ndapted equal.ions arc 

R,,= '""""" l. ""-- lno unit.s] (61) 
1- 1:.'~//, 

ond 

D~ = HJ) lwLJ (()2) 

where R<, D;,, 1111d J) are I.he accumulaUon rat io, opl.imal 
loodinii d1)se and mnint{/1111nce dose, rt!S()e<i!.ivc,ly. In i;om<\ 
insLnnccs, ,11~. when II l'll!)id n!:,pon6u to lidor.oillr. is dn,,ir(!d, n 
looding clo1;1<, c11lt:11lnt.c:d wit,h f<:q 61 will lrn too low l,o 1>1·ovide 
adeq11ate antidysrhyLhmic uffc<:t~ of the dl'ltg during t.be 
di:,1l.ribut-io11 pha1111. lu I.h is c1l11e, ll lo11di111i dm;e c1111 be ap
proximnted by us<H)f I.lie form11l11 
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compartm()ni.11nci C,, is I.he i.nrgci. (immccii11to contrnl com
pnrl.menO plasnm (\Ol\ccntrnt.ion. 

'l'h~i rnt.c at which the st.e!udy at.111.e is nt.Loined d!ipelld$ 
nlmofif. <mtirnly (>n fl. The plat.co~• J)rinciplc nsscntinlly np
plics, ond upproximntcly 5 hnlf--livcs, hnse<l on /j, are re
quil'cd t.o roach the slm1dy slc1l.11. ll:ssent.i1:11ly all precepts 
emnnnting from the ono-compnrtmcnt plat.cau pl'inci1>le Me 
npplicuble if lW<)-compnrt,ment- (J is used in placo of one
c<>mp11rtment. k,.1• 

Nonconformities and Miscellany 

Fallibility of Assum1>tions- G(.rnm·al ph111·mncol<inr.tic 
concepl,i; om npplicnhle to mnny drug8 wiiho11t, i;ig11ific11nt 
modificntion. Implicit in t.hese concepts nrc cert.uin as• 
sunwtions which, how!!ver, do noi apply I~, 1111 dntl(!I or drug 
recipients. Some ofthe bnsic nss11mptio118111'0 (I) I.he phur
macoloi(icnl cffocl, is elici ted by t.lie dru1; ndministcm1cl (and 
whieh is being Msa,vcd in the blood), (2) the phArm1Hiokinllt,
ic pnrnmet.ers rnmain constnnt. with both t.ime and dose ond 
(3) t;ho peok effect ()Ccurs when tlrn ccmcont,l'llt.ion is ut its 
pcnk a t the flilc of action, binding and llcquestrution follow 
first.-order kinetic:. nnd, in short., t.he moclch; chu:,<m for ki
Mti(! l\llfilysis nrc correct. When thtlsci assumpt.ions arc nol; 
valid, 1;ignific1mt clinic11l conscqu<m,:cs 11t!(:1·u(!, nnd thcmcti
cal nucl/or r.mpit'ical moclificat.ion of tho models may be 
ncccssmy. T hercforu, it is wol'thwhile to cxumiuci somci 
dcpartures from the more common or commonly assumed 
bchiwior 1rn<l :.ome miacelllaucous phm'nHwoldnct,ic co1111i<l
erntions not. stressed elsewhere in this thi1pte1·. 

A<:Livc Met.nbolitos m11l l,ntontintion---Somo drngs arc 
biotrnnsfoi-mo<l to u metabolite thnt has n phnrmacoli1gical 
ttction lilrn t:hal. of' the parent drng. With the5c, the pharma
cokinetfos of each of parent. drug ond it.s metabolite may 01· 
may not be simple and CitSy t.o defi ne, but the combined 
1>h11rmncodynnmk (nnci fl<>rnctimM 1>h11rmncokinctir.) nction 
mny rise nnd foll in n complex w11y hcc:nusc of the different. 
time coursei;, distributions and routes of' elimin11ti.on of the 
two active molecules. l•'or i:xtl.mple, Uw nnticonvulst1nt tri
methudiune ('l'MO) is un-loni~,cd nt: body pH, is lit.t,lo excret
ad 1111d ho~ n V11 of ab<>ut. 60() mL/l1g nncl n hnlf-lifc or nbout 4 
hr, whorcns it~ nnti<:mwulsnnt meti1holite, dimcthndionc, is 
a weak ucid, is excreted 1111d <?xcrel.ion is nffoct.ed by tllfoe 
pH, has a Vt1 of 400 mL/kg ond has a half--lifc of about JO 
days. It is obvious Urnt A sh1dy oft.he phannacokinetics of 
'l'MO alone would be <.if li t.tie volue in predicting a therapeu
tic regimen nnd prccnutionij. 

'l'wo or more nctivo metnbnlitcJJ moy incrcusc tho com· 
plcxity greuily. There are 1.1 few <lrngs in which It: is only tho 
metnlmlite, not. thu 1>nrtlllt drug, thut is octive; with the.,e, 
t.hc rl!lttl-ionship of 1>hm·m11cokincit.k.~ to phurma(:odynnmics 
is sitnt)IC!r, provided t.hnt. it is Urn metnbolite thnt is followed. 
11: is sonrntimer; clcliberat.cly the proctice to 1>1·epure a drug 
thnt is inuctive with the intention t hat the drug be converted 
to nn active Ullltnbolit.11 <>nee it. is in the t.i11s\1ei1, This prnc
tice is known as latcmtiM.ion. Lt,tentintion muy be used 
when it. is desired t.o slow clown the 1•oie of delivery of drug to 
t.!1e t.iar:;ucis, a kincl of syst.emio f.l\1stained rolca$c, as it were, (ll' 
when t,he nctivo metnboliie is locolly toxic at the $i(.e of 
adminiatrnt.ion. Some drugs which generate nctivc me(:abo
litos nrn shown in 'l'able 111. Not. shown fire drugi; whoi.o 
metabolitci; have no therapeutic nctivity hut which hove 
l-Oxic or other phnrmncodyMmic: nctivity. 

Tho amount of a metnlJolitc of ft drug in the body at any 
one lime dop<md~ upon both the l'nt.<\ of 1.rnn11formntion o( 
the dru~ to mctt\bolit:e and the rate of di1.1position of tho 
met.llbolit.e. The body content of metabolite will continue to 
l'isc so long os the c.ontent. of precursor is hir,h enough Lhot 
the rnto of biotrnnsformntion to metnbolite e~coeds the rnto 

Table Ill- Some Drugs with PharmacoJoglcally Active 
Motabolltos 

Aci,tolu,xnmidc 
Allo))11rinol 
A ldophosphnrum i<k 
Amitriptylino 
Chlornl Hyclrnhi 
Chlordinr.cnoxid1, 
C()(IC<iM . 
Dncurb»zine 
Dia~oparn 
Digiloxin 
J?h1rn1.<,))n111 
Ji'Juormmwil 
Clnt.cl.himide 
lmipnuni111t 
Lidocah1<, 
Mu1>cridine 
Mc1>hobarhital 
Met.hyl<lopn 

Mcth11mphct1unine 
Phe1111cdin 
Phenylhu1a1.1)ll<l 
l'redniso11e 
Primidonc, 
Propoxyphmw 
Proc11inamklc 
Propranol()) 
Spiro11olncl,)11e 
SulfMaloiilW 
'l"a1noxiphe11 
Trimethodionc, (T MO) 

/\ctivo Motabolllo(s) 

Ii ydrox yh(,xii111i,I<, 
All11x1t11lhin" 
Phcisphol'illllkk, 11rn~t11rcl 
Nol'tl'iptyli1u) 
'l'rkhl<lnll.'f-hl\1101 
Dc~111t!thyld1l11rdi11znpoxi<l<', l)<?mox,,)111111 
Morphine, 
f>-A1ninuu111id111.1J!(,-4-a,rbmmmidn 
Dcs1111!lhylcl i11icp11m 
Di1:oxin 
Dcsnlkyln111·11z,!p11n1 
l~luoroclcoxynridint\ phosphnl~-
4 • Hyd1·f,xyglu!<lthimide 
D,,~i pr111n i Ill/ 
Gl.yeincxyli<lidc 
N,,rmew,ri<linu 
Pho11ob11rbitul 
«·M1!lbyltipin1,phr irw, 

<r•mct.h~•lnoropincphl'i11n 
Ampho1,1111i11c 
Ac1!lnminopho11 
Oxypho,1b11l11zunu 
Predni~olonc 
Phenoh£1rbilt1I 
Norp1·1>1>oxyJJhc11<.> 
N • /\ r.ot.ylprM11i 11t,micl() 
.j.l-Jydr11X)'J>rnprnnolo! 
C11111·e11<1no, Canrnno111c 
Sull'n1>y1•i,lirw 
4 • Hydl'Oxyln111oxiphc11 
i)imc,t.hndionc (DMOJ -------

of elimin11tion ofl.h1i mctnbolit.c. When the conccntrat.ion of 
drug 01· prcct11·11or foils to a level below which (:hare is no 
longer o net gain in content of metabolite, iht\ mr.tnholiw. 
eonccnt.rntfon will fr.II. 

'l'ho ldnctics of the fnll in conc()nl.nit.ion dcp<.mds upon 
which ra te i~ fnsler, t.he eliminnt:ion of drug prncursor or Lhe 
elimination of metabolite. If thnt of t.hC! drug is fast.Hr, the 
content or metabolite will rise above that. of the drug, nnd t;he 
drug will soon d isappeat'. This evcntunlly lenvm1 tlw con• 
t(ln{. o( C\m1ull\t.od metobulitll t(> dtwline accm-<ling to the 
kinetics of its own dfo1>osition. 

In l~ig 86-21 , drug B illu11t1·otes I.he mtc-limil.ing effect of 
the disprn1itfo11 of n metnbolilc. When l:he rntc coni,tani for 
the dimirintfon of the drug or precursor is slowoi· thnn thnt of 
the met.11bolite, as with drug A in )i'il( 36-21, the content of 
mt?-t,nbQlite never renchea t:hai of ilui drug und it eventually 
decline!\ according to U1(1 lcinet.ics of bio(.rnnsformation of 
the drul(, 'l'hui is, the content. of met~bolite is mainly tlH)(. 
which is heinl( produce.cl moment-to-moment .. 'l'he figure is 
ndapted from a 1>loL of dam from 11 computer anolyi;is of n 
mult.ivo.ritlble model. 

Tho kiMtics of the 1tener11tion imd elimination of u mctub• 
olito relative to tho!l(I of it$ drug precurHor nrc import1.1n t 
when the metuholite i:. 11iihcr toxic or therapeutico.lly 11etive. 
In the latter im1t1111ce the kinetics 11ro thll kinetics of lo.tonUn
tion. Where tJ1!} metabolite is t.oxic, n 1rntt.ern such os in A 
would be loM likoly to gcnetote toxic CQncentrati<ms ua in B, 

Wh!!n tho disposition of the cl rng precursor iuvolves rno1·c 
thun one process, o r when tlrnrc is moi-c than one metabolite, 
U,e kinetics necessarily are more complex thnn in thl:\ illus
t.rations presented above. 

Other Phnrmneokinol:ic Modcltl····•Appurent kinet;ic 
nonconl'onnitici; mny rr.~uli when thci iiy$tem dO(!il not. obey 
I.he 11imple open cme·- or two•compnr(.m()nt. models. In the 
two-c,ompartmelnt model diiM1:111ed in this chapter, olimint\• 
t ion took place from \.he central compnrt.meni; howcve1·, 
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Fig 36-21. Computor plot of tM r&lalionship or the omount ot drug 
rnotubollto II\ tM body to tho amount of <ln•g in tho body ;,ii diflonml 
relative rate!; of disposition of drug :ind motal>C>lile. Will\ Drug A. tha 
motaboUI<¼ Is oliminatod at a rnuch faster l'ato tlmn tho pnront dr11g. 
Curve ··1v Motobolllo A'": tho blood conc;ontruflon who,, tho m0111bo
lite ls given ,otrnvo,1<R1~ly; curve " Matabollle from Druo A": the 
cooconlrution of rnolaholita 1:1ctu11lly biotransformed from Orug A. 
Wllh o,ug B the met.ibolilo is eliminated at a much slowor rato than 
thn paror1t drug (covrtosy, combined replot of two tlourns. Mmlin '°). 

otl1<ir Lwo-compnrtment modtils in whid1 <!liminat.ion tnl<cll 
pince purUy or ontfrcly in t.he 1>eriphcl'ol c(m1pu1'lnwnt 11rc, 
more approprinl.<: wit'.h some? dru1~s. gvcn nhsorpti,:,11 iuto o 
periphcr,,1 <~ompi1rtmcnL nppoors to occur with f\onl(! dru,:s. 
In addition to nlternnt.e l.wo .. compnrtmen(. models, f.hreti - or 
muJ ti .. comp111·t.mont. mi,idels am n1quircd occusiounlly to OC· 
(,ount for Orn pluu·int\<:()khwUc behavior or <~(n·u1in <lrugi,;. ht 
the comm<►n 1.hJ'r.e .. i:rnnp<1rl.11wnt: morlol, 1.lw centrai c:om
pnrl.nHHll communicat.os wi th t.wo pcriphornl com1>tlrl.mtmf.s 
(which arc not inlcrco1111uctcd) , ono colled I.he slwllow 1:om.
par/.ment and thci c.>thcr t,h(! di:ep c·omprtrl ment. Di:\t.dhu-
1·.ion into U1e ~hallow cnmpnrtmc1.11. is l'nst11 r t.lmn into tho 
deep <:ompurt.mcmf .. 

Mnny drttl{S lh1.11. a1·e deHcrihcd us lrnving one:- 01· f.w1)-
1~ompnrtmm1t. k inetics actually hnvc more com1>licnt.od l<i-
11et.ics. 'l'hm•t; is no drng I.hat dis1Jlllys tnm one-cnm1'in1t
rn(rnt kineticr., sincH d istribu(.ion ii; never instanttmr.mt~. 
Wit:h u11y drug, 11;1mpli11g wi thin t:lrn first minu(.e I.<> onc .. hnlf 
hour will show 0 1w or more dist.r ibut.ion phases. 

NonlinMr itics-~-Nonlinen1·ity is n term 1ipplied t() all 
nonconformities in which a smnilognrithmk plot or plasma 
C<)IJl;e11 t.rntion-tim(, dul.11 cannot he fcsolved complot.nly inl.o 
log-linear eompornml,s, ie, into first-ordtll' procc,sst!s, Thet·o 
may be vnrious cimneA, such os c111>ndt,y-!imitod eliminut.ion 
(ie, sah1r11tiou of elimi1111ti<>n syilt.em), c11pncity-lim1ted ah
sot·plion or trm1s1>ort, (:h11ni:C1il'i11 pr<)tcin bindint{, chnnr:cs in 
pH at. Llie Hilo of nhsorption, clurn!{i;s in blood flow 1.0 l,ho sit.() 
of ahi,orpt.ion il'n<l/or climim1tiou; low or errilt.ic di~Sl)luLion 
ot' reliil)~() rn t.e~ from do$1l!W fon111;1 low solul>ilif.y oft.he dru1:, 
d1·111(•imhwC!d ()r ot.her change in body 1.1.,mpc1·11t.\t1'c, ck. 
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Some op))1\rt,n1. 11onli11eori1;ic1:1 arc the re~ull. of f'H.t.ing 
strnii:ht. li llt?$ to nonlinear data under 1.hc nssumption l.illli. 
d<wi11 tions am expcrimcmt.al error . 

Pro(.<;i11 /Jindi1111-.. ·'l'hc binding of u drug to protein or 
other macr<)molt,cules crin affect Urn pharmncokinot.i(,$ of a 
ch·u1:, t:hc lllt\ltnit.udo oft.he offect dcp(inding 01i f.h li fl'nctfon 
of t,hc dl'llg thi1t is bound, Urn frnct.ion of the binding sit.ii~ 
l,hnt nl'c nuc11pic,d by Uw drn1; and th<: rnl.es of ussocintion 
and di11tmci111.ion. If only n 1mrnll fraction ol' dl'lt{l i;; hound, 
Lhe kinetic con11c!(111encc:s may I)(! minor 01· nr.gligible, 1wm1 if 
hindill(f, is very Ught. ' l'hn cffctt I))' tlw hindinl{ of 11 l1.11·11n 
fradio11 of d r111{ depend~ somcnvhnt on wh<!l.lrnr the rl1·uH is 
b<1und t.iirhtly 01· loo~ely; if t.ho rn~ of dh,sodati<m iii qnil.e 
mpid in comptll'lson to the rnte of delivery to sii.es of dis1:1· i .. 
hut.ion t\nd climinntirm or in ,~omparii;on to t:lw inlrirn;ic mt<? 
of eliminat.ion, the kinct;ic consequences 11lso mny he minor. 
'l'h<i 1;rcal.ei;1. cons<:tiuenccs nccrue t .(1 binding with high ca
p11ci(,y nnd slow di:i~ocinl.ion. 

II: cnnn(I\. br. ovcr<imphnsizcd tlint. in Lhe ttnnlysis of 1>las
mu, !.he tol.nl <1<J11Cm1t.rlll.ion of drug (io, hoOt free and bound 
drug) usunlly is cfotermined. Howr,vo1-, it is only Um free 
drug th11t. can move, across cell mcmlm1nc,s, nnd ()(lt1ilibrium 
or st.e11dy-st~1le <:oudH.ions arc est.abliBhcd only 1.h1·011f;h the 
movcn1<?ll(. of free cl,·ug. Therefore, tot.nl drug c:ooccmtrn
lfons (II'(/ defective in<lic11torr; (>f' tl true kitH\(:ic: sit11nti<,n Ull· 
fosg n tonetlfon is mude for I.he cixte11t of protein binding. 
Without s11ch corroc::ti<'.lns, errol's c11 11 he serious. Binding t.o 
pl1.um1a protein hn~ n profound ef'fcr.l not. only on V d b~11 also 
r>n apparent. renal fil1.l'ntion frocl.ion nml clcm·t1n<:I), t18 may 
hf1 seem iu J\:q11 1a nnd Hi. If I.he plasma con(:ont.1·111,ion wa8 
not. cor1·ct;1.ed for binding, Ci,.,.,, would be, in error hy a factor 
of J /(1 ··· J>), where 1> is the fraction bound; h<iwevc1·, when 
excretion occurs mainly by active t.uhulnr t.rtinsport., t>r<>l'.cin 
binding often h11$ a migligiblc effect. on l'(!Jllll <:!tlnranct1. 
Similarly. whon int.rinsic: hepn\.ic: clonranr.c i~ low, protein 
l>inding gre11Uy affc<:ts t h<! clenrnncti , t.he effcd. )wing to 
d,~cm.asn clr,nranco. 

T he binding <>fa drug t.o 1>l11Rmo pr<1t.1iin:, rcrnrds t:he rntll 
of d isl.rihuLion and delays Lhe 11tl,1inmcm1. of (<{fllilihrium or 
st<it1dy•sl.at.c conditions. It ill as though l.lw 1.rani,pnrl. of 
iiom C/ molocule11 of (.he dn11, t)<:1'<)$s a mmnhrn1w hM to wnit 
unf.il the:.;(; molecules dii,~(1ciMe i\lHI Me fri,e to diffuse. 

Whe,i tho ilmmmt.of n drug boond to plasma protHins clocs 
1101. approach ~utural.ion, ic, i,hc hind in1{ capacity of 1:lw pro-
1t1ins, t.hn fr11di nn of drug bound npp1•0J1iml\l.ely i:; ,,011st1\111 
ovor n thiirnpcut.ic dosti rnn1te, Howovor, whnn Urn mno11nt 
cxccad,; 11bo111: 50% of the $1\turation Vitiue, t.hc percent. of 
dl'II{! bound may vary con~idc,rably wit.h dose, which will give 
ri~ I.() dOS(!•depcndent. kincf.icr; (s11e below). Umlcr tho C::011• 

dil.ion of n01H'•!!ttl.urat'.io11, chnnt:es in t.11(1 prot.11in con1.(!nt. of 
I.be blood nlso will make large diffc,rcnH,llS in t:lw pnrcl!nt. 
hound nnd honce in the vni·iour; pharrnacoldnctic )l1ll't\m11-

Lers. Ce1·tnin p!lthologicnl condit.ions, $lWh M, m·Nnio, some 
congesf,ive lw11rt failure, stm·vntfon, r.tc, may he m,comp,1-
niud by hypoproteinemil\ and nlbmnin with nll.ct·t,d binding 
properl.ies and hence nbnormnl phnrm.m>kim?t.ics. 

'J'ime-D1!f)<indent J(inr.tic.~-.. -A d1·ug with low tn inti!mle• 
dinte int.l'insic clearance, nncl which induces an inc1·<10$<! in 
the ncHvil.y of its own hiot.rn11sformint; eniyme syswm, will 
decrnnsc l 112 nnd increase clmmince 1)11CI, if it~ ldnc,tics show 
twO-c;ompartment. kinct.ics, its Vd. Sin('.c sud, an induction 
\'(~quires time, usunlly 1;<wcr11l doHe>- inlm·vols of repc,Li\.ivo 
dosin1;, ihe ldnetfos vnry with l.ime and lll'll cnllf\d timt,
dcpend<?.nt:. Allost.c.l'ic (ol' fE,edbock} lnl1ihil.ion by 11<:mm111 -
lnt.ed met:nbolit.es of i1 d r111,, (II' 1111 effoc\.\)f u d r111' t.o impair ils 
route or nliminotion, nhm will cawH: \.ime-cler><mdl!nl fond 
d~):,:C>-d<•pendeni) chang<•ll in t.hc ldncf.ks. Drugi; f.1111t cau:;t! 
t.h() devletion vf somc slowly 1·a1>leteablo inumncdinry fo<:
t.or, ;;uch ns t,h11 dcpl11iio11 of 11,m,pinC! phrimi by rnserpinc or 
t.he irreversible inhibition of nc\1(,ylcholinc,Mt;;rn.se by is<►flur-
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ophate, will mt\nifesl time-dcpc11dcmt. cffocL.<; 011 body f\lnc
Lion which do n()I- cmTnlnt.c with t.hC! drurt pharmncokinctks. 
Wil.h some drugs, especially cunt:rnl n(H'VOU$ i;ystmn clc1>res
so11l.<;, tho drug effect recruit..~ Lime-dnpnndeut homeo~(.atic 
cou11ter11djui-lmenl.!! that f.end t.o tcm1i1111t.e Lhe effoet. pre
mal\lrely t1.lld t.o in<irMse the dose requirement for effect. (ie, 
cuuses tolernncc), so that the 1>hi11•m~cokinoti<:a lose i,heil· 
prcdict.obility with Lime. Similnrly, drur,-induccd chnngeH 
in the receptor propcrl,i<'.li oft.ho rcHponsc, system will tend t.o 
produce a t imC\-dependcnt dis:iociat.ion of Lhe ph1u·mt1cold
netic:11 from the phn1·macodynumicr-. 

Duse-Dependent. Ki11e1.fo.~- Wit;h some drugs, t.hc phar• 
mac1ikineUcs differ 1no1•c with high, than witih low dm,es. 
Such changes may be due Lo; i;oturotion of (I biotmnsform
iu1{ e11zy1n<i <,r cxc1'<ltory tr11111;port system, toxic impnirment. 
of the org(ln of excret ion nt. high closm1, difforences in intor
comp111•!.munt f)Crm<:nbilit:y uncl VJ at high and low doseH, 
drng-inducod chnngos in blood flow t111d hence in diRtl'ihu• 
tion 1111d cl<lornncc, saturntion of protein binding sites or the 
recn1itmenl of 1ww hindin1i sit.c,:; nt. high dosci;, ct.c. In those 
in8tnnce!I in which t.he eliminot.ion route is snturatcd (also 
called cup1\City-limited), it ii, <Widcnl thnt the half-life will 
increase, ai; con hcseen in J?ig 3tl-22. 'l'hc cam1e of t:hc doso
de1><mdcmt incrcmso in l112 at the hii:hcr do~es is the sniuru• 
I.ion of the mnyme sy11temi1 that form et1.li<:yltll'ic acid and 
cnrhoxyhcnwxyglucuronide. h is usuol to !!pcnk of the ki
netics during I.he saturaLion phose (lfi being zero-order, but 
they are not truly iero-ordcr. The sntul'lltcd syfltem mani
fusti; icro-ordc,r ldnoti<:i;, but :1ltcmative routes of c,limina
l,ion, auch w, through salicyl glucuronide and glomcrulnr 
filtrnt,ion nnd renal tubular secretion, $Ull manifest first• 
order khrntic:;. so l.lrnt. climiMtion is II mixtul'c of :tcro- nnd 
first•ordar procesi;es. In t\llY event, since elimination is fl<) 
longer com1>letcly n fi1·1;t.-ordcr pl'occss in the s1.1tmation 
plllltiC, ihcrc is no over1.1.ll elimination rat.e <!<)nstont nml 
hence no conRlllni hnlf-lil'c. D~1rinr, repet.it.ive do11ing with 
the IMge doses, the new<>• will be dct.cwmincd hy both the 
7,ero-order and first-order eliminaf.ion pl'{)cesses, 111:l well us 
the doKC, hut the time rciquircd Lo rcnch t.he now plotcnu will 
be determined only l)y the remaining fin;t.-order processes; 
since the first-onlar overall climiMii()ll conr;tnnt., I<, hns 
bcnn diminished, the time-to-plat:cnu will be incrcnsed nc• 
cordingly. Kinetic behavior of this ~Yl>C i8 mnt.hcmuLicnlly 
annlor,ous lo tho fnmili.nr Michocilis-Mentc\ll expres6ion for 
enzyme ki11et.ics, and doae-depenclenl. kinetics are some
times call<1d Michae/is -Menl.<!ll. kinetics. They nl~o ore 
,,ailed satuMtion, or capa<:ity-limifod, kinetics. 

gxnmples of important drug~ which show doso-dependon~ 
kinetics ore aspirin, pbc11ylbuto:>.one, prohenecid, levodop1\, 
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fig 36-22, Dose-dependent elimination of sallcyl11te h1 a normal 22· 
year-old male. Doses taken were 0.25, 1.0 and 1.5 gtl$J)irin, respec
tively. Vertical arrows on thu limo a,ds lndlcato tho time nocessary 
10 eliminate 50% 01 thO doso. Stated hnll-tlmos (ru2) aro for straight• 
lino portlo,, of cur11os whoro 0llmln:itlon rnto is first-order. However, 
during the early hours alter tho larger doses. the slope at any time 
(tangont to the curve) Is flatter. hence lw~ Is lor'lger, tharl <luring the 
first-order phase (courtesy, Gibaldi and Perrier.' 1nodllled from 
Levy11). 

phenyt.oin ond dicumal'ol. Rthtmol obeys essentinlly r.e1·0• 
order elimination kinctica ut hlood concentmtiuns 1.1bove 
0.02--0.04%, which is 11 fact. of com1idornhle impMtance in 
court cn:uis involving etlumol. The diniMI significt111<;11 of 
dosti-dependent kinelfo!! will be discu1;i:icd forth er in Chap I.er 
n 

Clliral-ity--Chirnl clrng!l oft<m 111·e given ns rucemic mix· 
t.urcs, nnd 1.he pharm11cokinelici; and 1>lu.trmncodynami<:s M 
t.hc clrugii nre st.udied ns if the drug were one entity. IL i8 now 
becoming cleur thoL t.his 1if)l>l'onch nrny be in error hocouse 
cvidenc.c is accmnul&tfog which shOWl:I t.hnt. t;ho phnrmncuki· 
netics (as well as phannncodynnmiCll) of individual enant.io
mers /ll'O not t.he ~nmc nnd thnt fuilure to differentiate 
omonl( them will give misleading kinetic dattt for t.he act.ive 
form of the molecule. Details of Lhe importance of diira li t:y 
in pha.rmucokineti<:& hnve been summorized.12 

Kinetics in the Evaluation of Drugs and Drug Products 
'l'ho utility of philrmocoldnetics in devising npprop1·i11te 

do1111ge rngi11rn1111 ia obvious. Kinetic studies uhio m·o impor
tnnt to the !!t,udy of the influence of inhibitors of climinntion, 
cg, probenedd on Lhe cxc1·etion of penicillin, and t.he effect 
of one drug on the clispositioll of unotli<w. 

Plasma or tiijsuc concentrotiom, nncl their l<incUc1; are not. 
only volid but essential in comparing the bioavailobility of 
drug products in which the excipienl:s, adjuvanl.s, ot.c, may 
vnry but the nctive ingredientf.l are the Slime. Such datn are 
critical to o proper 11pprni~nl of tho prnctict\ of prescribing 
drngs by proprfotnry names. 

Ki1iet.iCH nlso arc employerl lo compare difforont drugs, 
but the menning of such comparisvrn; is oft.en obacurc, and 
cl11ims of thernpeutic s111>erioriiy bai;ed on kinetics must bo 
accepted cautioullly. 'l'he kil\CJtiC8 of clispm1ition are impor
tant. t.o a com1>Mi~on of drugs in u clMs in which toxic effoct~ 

arc frequent; it ii, oft.en de~it'able to use 11 drug with t\ $hort 
biologicnl h11lf-life, HO thut a toxic cpiaodc-i muy be terminotcd 
quickly upon diliconLinuution of medicat.ion. J~urthermore, 
it is vnlid to compare the fluctuationi. in plMmn coMcntr!l· 
tion among drugs con;,cquen(: to moltiple-dose udministru
tion, prnvidc,d, of courso, thot for the class of drugs in que(l
tion, tho extent of fluctuution hns un important. bearing on 
efficacy or toxicity, 

A com1>11ri11on of peak or me,,n blood levels nchiovcd by 
equol do~es of different drugs is not ent.frely mc1111inl(lm;s. lt 
is t.i·ue that the close of n drug moy be adjusted ui com1ien1111W 
for n difforcmce in potency fmm 11omc refcrenca drug, but iL is 
often difficult for the physician to i1ltor (.he doisc oxco1,t in 
multiplt:s of the unit dose provided by (;ho manufacturer. 
Partly becau&e of tho incrtin of precedence and hahit imcl 
part.ly heC!lU~I\ it is oai;ier for UlC! physician to mem<>ri:te 
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doses; nR n 1fr<)up, do~cly rclnt<id dru,;H whoso pou:nc:i,!s diffor 
only modQr:iwly mt\y a ll ho nvniluhle in tho same doi;e. 
'l'IHI$, t(.!t.nH:yclinmi nrc tivailulll(i as "2f>O'!:\'' or "!.ioo·~." oven 
1,hnul(h t.hey ore nol (1quip,)t-011t., sulfo1111mid<:1; 11s J I\, (!I,<:. 11, 
in thorc:fo1·c! vnlid for UJC 1>hy1,icfrin to choos~i the drni: whosa 
unit drnio yields; a blood level closest. to t he opt.imum. Un• 
fortunntely, m nny physicians do not, hnV(! tho prorl\ql•i$il~ 
knowledge for such n choice unrl lwncc., mny he H1tr.cc11>t.ihlc to 
miRlm,ding promotioru1I nr1{l1tlHlJll.s nb1)11t. t.hc 11upcr iority of 
one prodv(:t over unol.hcr. Some of thc~e (>(iin\.s wi ll h t! 
cfal>oratcd in ilic following chnptcron C/i11iwl Ph11rm11cuhi-
1wli(!S, 

Horc.rcncc,K 
I. nii;~er JT: Am J Mr':fl !Ji;: •t'/9, rn·1:,. 
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CHAPTER 37 

Clinical Pharmacokinetics 

Douglas E Rollln1, MD, PhD 
A11o(lote P1ofom>1 of Medlcll\c> ond Pho,mocology 
School of ModJCIO<' o"d Colltg~ ol Phoomocy 
U"lveulty ol U10h 
~OIi ~okc> Clly, UT 8Ai12 

ln Chapter 36 the basic r>rinciples of pharmttcokine t,ks 
wore presented. Clinicnl r>harmacokinetics is ~he discipline 
in which basic 1,hanMcoltillC!tlc principles a re applied tC> the 
development. of 1·11tionnl dosage regimens. In t.hi8 chapl.l!l' 
the coucepts of phormocokincticR ore plmicd into porspcc• 
t.ivc with the development of individualized cll'ug dosngo 
regimens. T he clinicul significance of the processes of drug 
nbsol'pt:ion, distribt1iio11/ ellmiuotiou 11nd infltwnec of dis• 
ease Rtnte1; on thefle pr<JCesaea nro emphnsiied. J<;xamples 
will be givon of the ways phormt1cokinotic pl'indplea c11n be 
upplilld in the cnlculnt.ion nnd nclju~tment of dosngll regi
mens designed io fit the J)harmm:okinetic nnd 1>h11rmncody
no.mic propert.ici; of drugs and specific disease 11t11tcs that 
ftltc,r drug di&position. The 1>rinciples of Lhernpct;tic drug 
monitoring ond the rntionnl usa of thi11 cl in il:t1l 1wicnce int.he 
manngcmcnt of pnticnts nbo ore diGCusscd. 

An inclividunlized d osa~c regimen for n paticmt involvci: 11 

decision about Uw dose or nmount of drni,: to l>c ndminis• 
tercd, int.ervt\l bet.ween dose~. route of admini8lration and 
pntir.n t. fn<:t,ors that mny d1i1n1te duri111c (,h<• course of drug 
administrntion. '!'he lnttR.r implies t.hnt t.herc is 11 plt111 for 
monitoring the thcrnpo11tic and ndvorAti effect.,:; of the clrng. 
D!lcisio1111 about. drug dm10, dosage inltirvnls ond rnute of 
administration are b1:111ed on the clinit:al knowledgll of tlw 
disense be:ing t.rCl\ted, effi c11cy of the drug in t.re11Ung ihe 
dise.ose 11nd ob8ol'pt.ion, dii;t.ribut.ion nnd elimination of (,he 
drug. 

Absorption 

Dru1,rs nrn ndministored by II vnl'iety of rout<!S including 
int.1·11vemms, intmmust:111111', inhnlnl.ion, oral, roct.nl , vngin11l 
a11d Ul))i(\al 1\J)plic11tion to the skin. ' l'hc choice of (:he route 
depenclfl on t.he many paUent· imd drug-related fat:Lm·s dis
CUSl!ed iu Chnptel' :l6. In prnc:tical terms, the importont 
con!!iderntions in this choice include the Byst.emic nvailnhil
ity of 11 1>ariiculnr cl<lS!ll(O form, rote and extent of drug 
uhsm·ption and µaLient convenience. 

Orul ltoutl'l-'I'his rou te i~ chosen mosi frequently b(l
cause of emse ot' administration und puti<mt accep~nce. 
Howovor, t,he number of variable& involved in the absorption 
of dl'llgs from the ~t.omnch ond small inteatine mako tho ornl 
l'OUte of admiuii;t.rnUon quite complex. 

Plnsmo concentrat.ion-time curves will reflect some of 
t.hcse com1)lexities. Ono of these is the relat ive rates of 
t1bi;orptio11 of difforont pre1>art1~ions of the same drug (Fig 
:i?- J I ), in which prti1,111·11Lion A l'6J)f<l!4enl.l! 11 ~imple, 1·apidly 
abiiorbed pl'eparation of,, drug; Bis n morn slowly alu;o1·bcd 
ckrivative of the Kame bnse. '!'he bionvoilabilities of A nnd H 
nrc idcnLicnl t11ld C is the snme compound as JJ, hut in a 
dosage form t111,t ifl 0111,v 50% nR hionvailable a~ n. A is 
absorbed rapidly (ie, k,, for A it; 1~re11tcr thsrn for Bur C) nnd 
1.he pcnll lcwl is in the t.htira1loulk plnama con,:entrnt.ion 
rllngc. 

Tho ndv1mt.nge of such a prcpurution is \.hat. n phanm1co .. 

dyn11mic response can be expected to occur quickly, 1mwid
cd the 1·csponse iii J'clntecl t.o plnsmn concontrnt.ion. 'l'o 
111>preciate the dinic11I relov11ncc of the situ11tion, con~idm- A 
t o IH! quinicline 1mlfnic, an antinrrhythmic drug. l~or quini
dinc sulfote, the nhsorpLion rate constant, kn, is large in 
,·elation to the nlimi1111tion rat.e con8llmt, k,1, and the p<lllk 
<ioncentrnUon usually occurs in l to 2 hr. 'T'he m1>id ab:sorp
tion is important in clinicnl si tuations in which some dcgrne 
of urgency exist.s. 

It mav be dc,,il-able, in the init iation ofthe1'11py of ominous 
vcnt1·ic\1lt1r 1mimnturn contractions, Lo uso a preparation 
with thn chul'nctcristiC!I of quinicline sulfat:e. 'l'he hulf•life 
of quinidine is 4 Lo(> hr, so thut fre<1uenL doses (every 4 hr) 
11re necessary to mainl.l\in effoct.ivc blood concen1,ration8 of 
the drug. 'J'h~ $hort half-lifo can be nn o<ivt1ntagc, since 
stendy-st.nt.e C<mccntmtions ofquinidinc are IH:hi<ivcd within 
24 hr (pl11tC11 11 princi1>lc), Therefore, one can decide wiLhin 
i1 day whclhl'.r <1uinidine will be useful in sup1,ressing the 
vent.riculi\r premot.ut·e cont.met.ions. Howeve1·, t he l'act t.l111t. 
n close! mu~t be 11dminist.erect evr.rv 4 1.0 Cl hr t:o m11int11in 
t.hemp1mt.ic plnsmn conccnt.mt.io11s·il\ somowhnt, of n diRacl
vnn\.ogo in that i i is inconvenient and mny result in non,:om• 
plinnce. 

R, wit.h il,s slower rnte of 11b~twptio11, i-eochas tt lower pealt 
concentl'ntfon 11t, a considornbly lntar t.inw even t.hoogh given 
in tho s11mc dose, Thero nre cl inicol conRoquonccs ol' t:his. 
l~or eirnm1ilc, if B wos the sustninr.d-relanl\c form of quini .. 
diM glucomt(.e, it would be l<:sij dcsirnhle t.hnn 411inidine 
sulfo.t<: for 1.he init.iut.ion of dl'llV, the1'11py, where II mpid 
Lhl!rnpeu t.ic: response is nccd(!d. Be<'.llUi;f! of il.s prolo11ged 
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l'IQ 37- 1. Plasma drug co11co111ratlon-tlmo curvos ol throe prapnrn· 
tlons of the samo drug. A Is rapidly and complotoly 11bsorbad, /3 16 
not absorbed ns rapidly as A but is 100% nval1nblo. Ch:is 1110 some 
tlme-lo•pe11k concon1rnlion os B bul is only 50% as 11vallable (Courie• 
sy, aduptatlon, Benel'). 
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abflor1>t ion, this l)l'()porut.ion commonly i11 ndminii;tere<l ov
cry 8 l.o L2 h1·. 'l'hi11 ir; 90 hccouse tlrn ~lower raLe of t\b,.01·p
tion onablcs the d<l!lB l.O be incrensed commens11rote with o 
lunger dose-intervnl wi thouL peak <:onccntrntion~ that r ise 
into tho wxic ronKc, 

When t rcnting u patient h1 which II rupid (hut not. immedi
atr.} olfoct i~ required (nis with 1wympLomatic ventriculnr 
prcm1\turc r.onf.rnotions), it i11 udvisahlu to ul!e a dOl\oge form 
to ini tinte therapy Llrnt is rapidly nnd completely absurbe<l. 
Onto the drug i.H shown to bci offcctivo in o pn1'1.kular 1>atic11t, 
the doAage form cm1 bo chonj?ed to one with charnc(.tlristica 
slmilflr to B. RO t.hnt IC\SS•f'requent <lo11ing is requil'cd and 
))llt.iont complionce i11 improved. 

' l'hu pl'()parution represent.eel by C in the same do~e a8 A or 
Bis probahly nol an acceptable woy to administer thls drug. 
'l'he tot.al umoun(. of drug C thot is nb~ol'bad i11 only l111lf of 
1.l111L of B (arcn -undor-thc-plnsmn concenf.rtltions-time 
curve, A UC, for G is hnlf of the AUC fm /3). 'rhu~. it wo,ild 
require twice the dmie to uttuin blood lewis equivalent to II 
or 8. 

'I'hr. w·cntmenl, of tti!thmu with t.he<Jphyllinc i~ au example 
in which u rapidly absorbed doMge form i11 used lo initiate 
thernpy and o prolongcd-rclc11sc do~uge form i11 oacd for 
m11inl6mmco thc,·npy. When a putient hns un ncu t,c Mt.hmn 
ot.Lucl< or worsening bronchitis tha t requires bronchodilal<i1· 
UumlPY, it is advisable to uso the theophylline-ethylenedia• 
mino complex (uminophylllllo). ThiA do~ogc form can be 
administered eithor int.rovonously or ort1lly; ~he former 
should b£e uMd Lo initiate t rcntment in the acu~e ost.hmntic 
pntionl who r(lqt1il'cs pl'ompt Lhc1·opy, so tha t MitJ1or n dolny 
in Achieving thcropeutic plasma eonccnlrntions nor bioavail
abillt.y nrc foctl1rs in the ini ti11I 1.h(m\pouti(: rcspons<i, 

Following the adminietrntion of n loading dose (ijee under 
Di.1·triuu.tion., page 740), tho d rug shoul<l be r:iven by contin .. 
uous intravel\OIIR infusion until the I\Cute symptomR hove 
liUbsided, which may t11ke 24 to 72 hr. In the pntiont with 
IMIHl<Woro symptomM, 11minophylliM 01111 be ndministered 
orally four tfows n dny. Onell the 1,at.iont's condition hns 
impl'<1vod and nn cffcdive dose of theophylli11c has h('.tm 
e!lt.nhli~hed, then itm!\y be poli6ible lO switch t.he patient to 11 

prolonged-relet1H8 fornmlat.ion for mnint.ennnce thcmpy. 
The ub$orption ill\d bionvnilnbilily of 'l'heodtn· and Sur;

tJtirc, two HUSLoincd-relcusll t.heophyllinc pi·epm·nticms, per
mit 12- hr dosing inter v11ls; Slo-Phyllin Gyrocnps should be, 
given ev<:ry 8 hr. 'l'ha total daily dos<! of theophytline t.hal. 
was rnquirt\d d11r in(/ iutrnvonouR mninophyllino administrn
tion iij d ivided into sm!\llar nrnl <lrn1m1 1tivt'H1 at. intervals 
appl'vpl'int..c for tho ohuna:tcl'iKt.ic of the preparation or do~
age form used. 

lt. i11 importonl Lo koep in mind thnt t.hc t1 bB01·plion 1111d 
pl£uimn-timu cmvc charncler istiC'.~ for thoae prnpurnt.iOi\$ 
usuolly h1we been cr;tnbliRhed in healthy volunteers or 1tst.h• 
motic pnticnl.ll without other illnesses. Patiouts who elimi• 
nato lhoophyllino rupi<lly (ie, limokers) may have increased 
clo~ufl'o 1·oquiremonls, and t.h@dosal~e lnt;cl'val may l111 vo to be 
shortonod to avoid ro<:urren\. osthmnt.ic siymptomi; hc twoen 
dose~. 

Prolonged-relMHC dosage forms huvc tho 11ddit iOnl\l ad
vtrnl-oge that fiu ct.untiorn; in blood !e.vclfl or the dntg will be 
less th@ with ra11i<lly 11b!:!0rl>cd do~11go forms. '!'hem i11 
evidenc:c for some drnga that. lhe; J"l1duct.ion in rapidly chung• 
ing blood levels 1111\Y improvo efficacy 11nd dccroaso adverse 
effecli.. For exnmple, tho d0$o of fenLMyl or ket111nine l'P.· 
quired ~o moinl11in nncstlrnsl 11 was reduc!ld by ncarly 60% 
when the drugs; were given l>:v continuow; infusion mthcr 
than i)y int.ermiiLen t l>olus.2 

T hii; reduced doi;e al&o rcaullod in more rapid recovery 
with loHs-prolon~od acdntion. Tlrni;e findings ;iu1mesl t.hM o 
1·ed11 c:1.ion of rlnctuntiou in Uui p hilllll t\ concenl.mUnns will 
reduue total dost\j(C roquirum(lnt. ](' smch 11. reduction in 
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plasma concentration fl11<:tt111~ion nlso lll)pli1JS to ornl prn
longod-relcosc do~11ge forms, iL would provide I\ distinct ad
vantage for their use. 

The bioavailabil ity of a pnrLiculm· dnig product, bv ony 
route of ndminifit.rntion, Mll hl1 doLermined by compnri;on of 
the AllC ()f n drug given l>y the route of inLcrnst wit.h Lhi\l. of 
lho some doKe giv,m inLrnvenou~ly (see Gh11pl.er 35). l 11 tb<i 
cose of 1111 orally 11dmini11tercd dni(l , iL ir; the ratio ofth<l A UC 
after an oral doAc to tho AlJC oft.or 1111 intravenous clc,Ac. 
The dec1·cHaod bionvnilnbility of 011 Ol'!ll do~o may be due to 
poor gasti·ointostinnl nb~orption of the dru1~ becnuse it: docs 
llOt go complet.ely in to ~olul.ion, us it may be degmdcd in the 
gostrointestinul lumen, or it does not, pass acrOS(j the inlc:iLi-
11111 mucol'la. Fort.hormore, in Ol'clor lo rcnch lhc genc-irill 
circulation, drugs tnkon orally mui;t pasR Lhrouj?h the wall of 
t.hC/ gnstrointcstinnl Lract an<l thon to the liw r via t.hc port.11I 
vein. T hus, d rug mcLuholism mny oci;ur in the gut w11II oi• in 
t.he liver nnd !lcvcr1Jly limit Uw delivery of pnrcntdrng to the 
general circulation. 

If the extroction oft.he drug hy the liver is efficient., orul 
udminisl.rntion results in low bionvoilnbilit.y und son111i.in1e1< 
limi ted phonnarnlogicul effect. T his is commonlv refcrre<l 
t.o ru; first,•pas.~ m.ctalmlism. 'I'uble l li!!L~ 11omr. or't11c drui;s 
lcnown to exhibit first-pass meloholi9m. B1icm1sP. their ex• 
t rnction is high and llrnfr ral.c M m~,i nl>olism l{reat, the rnlt\· 
limiUng ateJ> in t.ha clearance of drugs in Tobie I is liver 
blood llvw. The metnbolism of lhci;c drugs c1111 be rcf'(\rred 
l,O ll~ flow-limile.cl. The clini<!III Kignificancc of <:hnngm, in 
Hvm· blood flow on chug bioavailabillty will he disc111;Hed 
undr..r Dru.I{ '1'11.1m1py in fle.pat i.c Disease. 

Differenl dosage fonm, of Uie illlme drug may hove cl iffet
cmt sy~tllmic b ioavailnbilities. The rn tio of tho A UC for mm 
doAage form t.v that of nnother closnge form is lcrmacl Uw 
relative bioullriilability . A drug U8llally h11s the highest l>io
avoilabil ity if administered orally a~ an aqueous solu1,iou; 
finely comminut.ed drugs in 8llSJHHl$ion follow (:loMly. 
However, 01, 11 drug is pncked into h1ml gelat.in cnpsulos or 
compact.(lcl into tahlet.K, it.s bio11v1lil11bility decreosm;. Fur
lhormoro, u drug in ono dosagC! fOl'm mode hy one manufnc
turer mlly have n difforont bio11vnilobi!ity from that of nn
ot.her mnnufncturor. 

With cfrugs for whic;h bionvnilnbili ty v1.1ri<!s i;ignific1rntly 
from product to product, if one product. inHinlly 11.1~ I.mun 
eflicncioua, ii it; advisnble to con1.lnue witJ1 thal product. If 
for economical or other rensrms tho produc:t mu:;t be ch tllll!Cd 
to I.hot mnnufoctured by o d ifforcni compuny, it i~ wifio l.o 
obllerve the potientcnrnl'ully for n pousihle chnng<: in d inkol 
rosponsc incl icotivc of 11 drnnl(e in bioavai!nbilii,v. Produclq 
d1:sig11ecl for prolonr,cd-release sometimes have II low bio• 
avl\ilabiliiy. However, this may 110\. be a prnblom during 
m1\iutennn<:e therapy so long as t.hornpcut.ic ~C\rum <:onc~n
t.rotions 11rn nchiovcd consistently. 

T he J>rcscncc of food in the stomach or inLei;tinc can hovl! 
a profound innuencc on t he rule nud ext.ent (hil'llW11i l11bility) 
of dnig 11bsorption. ln it.inl nbsorption st,11dio1, for a new 
drug, J><wformed in bcalt;hy volunt.cei·s, commonly include 
fnllting nncl nonfoating cc,ndition~. T herefore, in 1:e1wrnl, 
ond for controlled dict11, t.hc effect thnL food mny hnvc on 

Table 1- Druge that Exhibit First-Poss Metabolism 

A<:ot,yl•J\Ucylic ncld 
AIJ>rnnol(>I 
J\rnitriptylino 
Doxi1>r11mi11c 
Dopnmine 
hnipr111nino 
lijOJ)T()t.crmwl 
Licloc11ino 
M<!puridinc 

Motuprolol 
Mol'phint' 
N iu·og lyeurill 
NorLriptylinl! 
l'cntnY.QCino 
Prw,0Ki11 
Provoxy11hcnc 
l'ro1wnnolol 
Snli!,ylnm iclt• 

l . 
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drug a bsorption m11y be known when tt drug is introduced 
into Lhe murket,. ll11forum11t.cly, food -drug interoctions :ire 
not consis1.cni, nnd Uw prcs,mcc of food may onhonce Ol' 
diminiflh the ubsorpt.ion of clrugK. 'l'ht! m(,~l common typo 
of internction occur,; when n food consUtoeut bi11d1; WIil di·ug 
ond the food-drug complex Ct\nuot poss through t:hc gut wa ll. 
!•'or examplr., complexution of t.et.rncycliue unt.ib iotic.'! mt1y 
oi;cur when these drugs are t\dmi11i11t1ired with duiry prod
ucts or 1Vith a ntacids containing aluminum, calcium or mng-
1\Cf!ium. 

The preiwnce of n lorgu meul in t.hc ~Lomoch will delay 
f(n:itric emptying. If u drug that is 11hsorbed in the intcstino 
i11 in)-lcstcd with n lnrge meal, the delay in gastric emptying 
mt1Y result in a dcluy in abs(Jrption of thll drug. However, 
the 1>rnSC\nce of food in t.he stomach al110 h118 been i;hown t,o 
increase nhsorption of some d1•ugs. Jror examp}(!, the bio
nvnilahilities of the fJ-odrenergic blcH:kingdrug1.1, pi·oprmwlol 
and mcl.oJ>l'Olol, 1wo cnhcrnced by tho presonco of food.:t 
Therefore, bccnuso of lhe difficulty in predicting the obijorp
tion ))llttcrn of n drut( in I.he present~c of food, it is usuolly 
ndviMblc to ndminisLol' d rugs when the stomnch is empty m· 
:JO min prior LO mc11I~: on oXC\lJ)tion iij wilh drugs which cnw10 
gastrointcistinal frritntion and nnuscn. 'l'hese chllgs must he 
given wit.h food to 1>revcn t UHl.~C side effects. It is recom
mended Lhnt such d rugs alway.~ be taken ,,~th food to com
))tmijUt(! fc,u· the diffcl'(111ce~ in 11b~o1·ptitm thnt miy,ht occur if 
\.hey wore given one time wiih food and anot.hel' Li inc without 
food. 

Wal.er 1.nkcn concomil.antly with cerl.a in drugi. may in
crem;e l>ionvnilabilil,y. The ndminist.rntk~n of a11piri11, er,vth
rcnnyr.in iite11r11te, amoxicillin 01· theo1>hylline with 250 mL of 
water results in great.er bioav11il11 bility t.hon if the snme drugi; 
orc, ingested with only 26 mL or water.• It. i6 probol.J lr. that. 
the increa~od omount of wot.01· enhonce!! th(i i\lllOUnt of drn1; 
nbsorb(!d by improving drug dis~olution us well flS hy hasl,tin• 
ing go.sl.ric emptying. 

DiHoasc11 thnt affect tho 11tructurc and function of t.he c;n11-
trnintestil\l\ l (.rile 1: also m·c cup1\hle of nlLorinl{ the obsorpt.ion 
of drugs al'tc•r ()rol ndniinislration. However, nu consistent. 
pnttern develops; ruther. tJ1erc nr>r>eara t.o be n C<>mplex rcln-
1,lonship hcitween the effect of the di~C!WHl on slomnch alld 
into~tiirnl functions nnd the 1.1li~orpl.io11 of tho dru1t in q11cj\, 
Lion. l~or uxomplc, diseases, such IIS di1.1betes melli{,llR or 
chronic ronlll fnil ure, whid1 delay goslric emptying, will 
mnrk<~dly delay the ubi;orpt:ion and onsat of effect of dni"g 
thnf. m\lsl reuch lhellllH\11 intcHtinc bcforn t.hev 111·e 111.,sorb<i<I. 
This ha!i hecn n problom wi th the uac of pl;enytoi11 in pa• 
ticnl,i; with chronic 1·enol fuihn·o. Celine disease and Crohn'M 
di~ciOSC\, which nltor the inl.08tinnl epithelium, have bc<m 
1;t.udit.'<.I in detuiU• ln these discnsc:;, ub!;Or}>Lion of somo 
drui,<s is 11/'fcct(l(J groully, but, W1cr0 is nc) consist,ent, pattern of 
nlt.ered drug absorption. 

Wh<Jll n drug is t.o be ndminii.tered orally t.o u pntieni wii.h 
11ltered l(nsirointc:;tinal motilit.y, disenKes of lhc ~tomoch 
mid small or large inLcatine, previou,; i;tomnch or intestfoal 
surg(lry or g(li:!troinLei;tinal infc<:tion, there is N cvn~idernhle 
pl'Obohility thot drug-nb~orpt,ion chorucLerislics In these pll· 
ticntii will di ffer from those in heulthy volunl.eerij. Thi~ mny 
rcHult. in o ch,111go in the time of pe/\k blood levol or t,ho 
cxLen~ or nbsi>l'l)lion. It is ndvi,mblo to observe ~uch po· 
t.ients closoly fo1· clinic:nl effect. dul'inf: initial dn1g odminiK
trr11.ion nnd dminv; chronic dosing in order l.o m1sc1s~ the 
influrmcc of Altlll'at.inns in nbsoqJLion (lncl correct. <lo:si11g 
regimen,; acr.ordiny,ly. Monitoring dru11 blood cc,nc.-enl.ro• 
t.ions moy be hcmel'i<:i11l in ,1C.lju:it,ini: doAc,. 

Nonornl ltoutos-•Druv;s l\l't, ndmini~t.ered by 11 variety of 
nm101·0I rout.c.1S includ ing 1<11bcutuncouA, int.1·nm11i;culor, in
(.rnvcnoui;, i11h11l11t.ion, perculn11corn:1, bucc:nl, f!Ubling\l1d, ree
l 111, v11i::i11al, lntrn-u1·tcriul nnd int.rnlh(!<:HI. ln t.11e l'ttl;\!$ of 
inhalnt:ion, topical upplic111,ion to (.he i:;k in or mucoui- mcm-

brnne~, rectal, w1gi 11al, int,ru-r11·terinl nr intralhecal odminis
traLion, the r(Htt.e oft<ln i~ chosen lo ensure thnt. drugs 1·c11ch a 
i;pedfic site with n minimum of :;y:;t.<.lmic nbAMption. Th<i 
rntlonnlo is thnt t,hc moximum conccntrnt'fon of drug will b<i 
nt t.ht' site of act io11 so that sido ol'focts will be lessoned. 
Nevortheless, if lurt(CJ dos81! m·c ndministered by Lhesr. route:;, 
cnou11h drng may rclleh the generul circulnl,ion i:o 1>roduce 
$ido effoct.s. 'I'hcrnforc. the doi.e and prepara tion should hli 
such thnt limiLoll quantit.ies of drug l'Mch the syst.cmic circu
lation. 

'l'he boL11-ndrenorgic: ugonist.~. mcta1>rotc1·on()I 1111d 11lbu
terol, when ndmini~tered by inhnlntion, produce bronchodi
latot.ion ol doHeR Uiat I\Y<,id ser ious syst.cmic aide effects. 
Similorly, the cortiCl)St.ei·oid, be<:lomethnsone, ulllo can be 
ndminiR~ornd hy thi8 route for l-lrn 11\tlll(ll{<?mCJn(, of c.ht'Onic 
llHthmn. Low doses of beclomethaaone by inhahltion urc 
willmut the Reri011s syswmic 8ide cffoctis or ornl steroids. 
However, n:1 the doMe is increniwd beyond Lwo inh11l11tions 4 
t imes n dny, fot· an 1werngo daily d<mc of 400 1;g, there ,., n 
grM(,or inddcncci of i;idc offcctH, indudinl( ndrmrnl suppres
sion. 

Tho lOf)ical udmlnistration of drugi; rnµ idly is ber.oming 
an importunL rOlll:c1 of dntfl t\dmini~l,rotion of ~yi;(.emic dt'llv;:s. 
Prnviot1sl.v used only for the npplicaLiun of drngH for local 
effects in cliscnscs of 1,hc skin, it now is being oxplon,cl us a 
mcnns of e1dministoring drngs for t.hoil' syfliemic effect.A. 

Nitroglycerin commollly is npJ>liod to the i;kin in th(! form 
of nn ointmunt or tnmsdcmnnl po Le hes; it i.~ absorbed rnpidly 
and provides su11taiu(!(I blood levels. Sublini:unl nitroulyc
erin 1,l~o i$ omployed to p1·oducc, t.hcrnp(iut.i<: blood levtlls; it 
produr.e$ n maximal cil'foc:t on imginnl pnin wi1:hin 3 to 6 min 
but lol\t s only 20 to 60 min. l n con1.rn~t.. niLro~lycerin oint
ment prvvidos penk blood cmH,'<!lll,ruLions in nlwut l hr nnd 
the cffoct, on nnv;inal pnin moy lost. for several ho1m;, The 
Rllb linr:unl tC1blcts Hhuuld ho wmd t.o su1>1>H:~s ,wulc angina 
l\t.incki;, wherei!S nitroglycerin uint.ment 01· tmnsdllrm!ll 
p11lchcs may be \Jijeful t.o prevent, recurrence of episodes of 
nnginn for prolonl{llrl f)al'iods, 1;11ch ns during Lhe night. 
Wh<,t.her or ll<)t the continuoot ndministrat.kin ()f nit1·ntris bv 
this route will rcxuli in t.he clovolopment or 1.olr.rnncc is n~t 
denr nt. this tirne. 1' rtlll6clcnnul p11t.chl°!S r.ontnininl{ c:loni
dine or C:itr<>ge1l l\rc avnilnl)la fo1· the trcut;ment of hyplJrUln
sion or est.ro1;on-ropl11ccmont lh<irnpy, respectively. 

Close i1uro-11rLerial ad mil\i$lr11tio11 of drug11 i11 used Lo {!et 

dru1(R directly 1.o a target ~ile 01· orgnn in high conr.entrnlion. 
Aft.er it, hn,; 1>11.~scd lhro1111h t.hc u1rv;ot rciii<m i(.16 distrih11ted 
in the <mt.ire blood volume, which rnducc11 t.hr. systemic: lnvols 
of the drog nnd tJ1c conNo,1uc•n1.~de eff<:cts. One example is 
the \t6e of' cytotoxic drugs for t.ho t.rcntmcnl of primcuy 01· 
mct.nli\.t\(.ic L\llnors of I.hi: liver. Tim inf\l8i()ll of dr11gi. into 
the hc1rntic nrt.cry e.xpo110$ t,hc tumor to hiKhe1· dl'ug concen
tralion11 than can be iolcrn.t.cd with intrrwenous admini11trt1-
iion. If Lhe drug is ex~roc:Led efficienLly by the liver, Lhe 
cxp0Mt1re of iien~i tive ti1;ii110R imch uf> bone marrow und t{M· 
l.rointe~Lin(ll epithelium lo the dru1: will l>e dc!crensed. )tor 
cxnmple, after hepatic t1rtery infusion of rtox\tridine 
(FUnR), hepnl:ic vein com:entl'fltions are 2 l.o 6 t.imt:; hi11her 
thnn r:vmparnblti drug conccmtmtionli following int1·nv<rnow; 
infusion, yet i;yi;Lcmic blood t·once11t.rntio11s 11,·e 75% l\is;;.6 
'l'bus, the then,pcu tic indc!x of l1lJDH in the treatment of 
livei· Cm)cer i$ increased con~iclcrnb!y hy hC:lpoli<: nrtorinl 
infusion. '!'his type of select.ivc dntl{ 11dmi11istrnt.ion moy be 
beneficial with other drug& that: hnve low tlwrapeut.ic indi• 
ces, 

lntrather.al in,icct ion iR u~nd to dcilivcr drng11 t.o the spinal 
cord or brnin in 8Ufficient concenl.rnt'.ion t:o pl'Ocluce 1111 t::ffect 
but nl the same time l.<i rerl11ce the incid<lnco or 8everit,y of 
syst.emic llid<i effcicui. '!'he i11trst.hcc1ll ndministm~ion of the 
cnncor ~homothompeulic ngont, nwtho1.rnxnto, frequently if.I 
omployed in tho m1rnt1gomcmt of lcrnk,:mic invoh•euH,111. of 
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the centnd norvou~ sy:.t.1t1n. 'rhe epidural admini81,rttU011 of 
morphino, whid1 prod~•C(!S long-fost.ing (G 1.0 ao hr) ,mnlgt\Sin 
with minimnl side! effecits, is p1·oving t.o be of benefit in thc:; 
management of dll'onic puin. 

Distribution 

Onr.e fl d1·ug is nbsMhed into the g@nml circulation, it 
di~ L.ributm; into variou8 t.illsuei- and boilv fluids. The nntln·e 
and 1,xtont of t.his dii:tri b11tio11 depen;ls on sOV(ffal fac:t.m·~ 
$1tr.h M \.hti llXlent of drul( binding t.o plusmn oi· t.is~uc pro• 
Loins, blood flow t.o llOlHcl.od nrcns of thc, body, lipicl-~olubili
ty of t hCl drng and, consequcmtly, its abilit.y ,~, 1>emwnte 
memlmme:i. In dinicol prtwt;i(,e, c,011(:orn abmtl tlrng diatl'i
but..ion oft1m arism; rngnnling t;h(! pen1,fr,1tion of an ;mt.ihiotic 
into I.ho centrnl nervoui; system, in(.o abscesSllS nt. any loca• 
UM, int.o bone for Uw l.n iul.mcmt. of' c)i;teomyclil;is mid into 
spodfic hody fluid!! such us 1;ynilviol fluid. 

In most.cosos, th(i di1:1iribut.ion of 11 drug wit.hi11 t.hc hody is 
determined by the nnlurc, ol' I.he drng, However, distribu
tion occasiounlly is nltHrnd by Urn di~oasc proc(i:,~ for which it 
is being used. l•'or exnmplc, in hMll.hy individuals, t.h<l con• 
cent.nit.ion of' penicillin in t.ho 1wrvous $yr;tem ii; much less 
i.h1111 in scrum. However, iu pnti<;nts with inllumed mcnin
tros, 1111 in hnntC!rial mc.milltfiti,; , lnriw claily llarnnt.eral do!:ClS of 
p<mic:illin can result in boct:eriddill cou(~11Lrnt.ions in the 
cerebrowi11ul 11uid. Thu~. pn<1U1Y1<)(:t1(:Ctll 11nd 1Mni11gococ .. 
(\Ill menin1~ilis can I)(! 1.re:1!.ed elfoci.ivl)ly with in t.1·nvenou8 
))(lllicillin. lm::renscd p(,nct.rn t.ion into 1.he lm1in in Lhasa 
diseases or.curs bec,aus(, ~hi$ inJlumed m1ining<:!I aro mo1·c 
permeable t.o the pcinidllin. Also, 1wt.ivo transport of peni• 
d llin out of Uw c11rchro$pin11I flliid ba(ik inlo phtBnm m11y htl 
impuin,d iu meningiU~, t:httA C:fl\lijlllfl 1111 h1<:roaii(l in penicillin 
conc!ln\.l'al,ion in \,hf:! brain. 

In Chnpt.01· :J6 t.hc hmn 110/uml' of cli.~tribu/.,'.cm (\!,,} w,\$ 

int.roduc:11d. lkspii(; t.hc fti<:t t.lmt \.he V,, of n drug is 11 I'()))' 
import.ant phnnnac:oldncLic tl!l'll), it. is import.ant. to re<,nll 
Ut n~ knowing U1e V,, of a drug dom, not indic11t.e m,ca~sadly 
how or whe,•-:, 11 drng is distributed within UH! b•)dy. Tlw 
nhstn1c1. 11111,lll'e <>f \.he \/,1 is illust:rnl:ed wif.h a d1·11t( ~11ch ll:< 
t.hc 1.l'icyclk nnt.idepr<issnnt., amitriptyline. 'l'lrn \/,1 for omi
t.rit>tyline i~ 20 L/111{, which r1:pr(l81!-Jll..~ a total V.i (>f J.400 Lin 
A 7C}-k1{ m1111. This large \/,1 inclk11 t:m, thnt 1 . .lw (1mt)U1ll of 
<I rug in the plnsma j5 srnul I in rr;,Ja t.ion tu I.he omoun1. in 
ext.ravof;c~ular comparl.nHHlit.\ amt implies t.lmt. Li;;:;ue conccn .. 
t1·ntio11s of the drng probably 11ro v<H·y l.11·1Je, Since 1.he 
volume of t.ot.nl body w11ier in 11 '70-kg tMn is less than 70 L, o 
\/,1 of I ,JOO L also illusl.rnt.es t.hnt. V,1 docis not 1·1,p1·es<:nt. !I 1·<ml 
volume. Drur,ii wit.b a large \/,1 t1M111lly 11re di,:;tribui(,d ex 
t.1msively t.{J \.issues wlwrc I.hey commonly nrc bound to tis1,ue 
<,onsti l.u<!nl.5 sudi m; DNA or v~lwr mac1·onH>lcc:ulcs, or rlis
solv(1d in lip idi;, wh(il'M6 dn1gi=; t.hut. nre bound nxteni;ivoly lo 
p/ci:mw prntcin:; will h11vc ,,m!lll<,r \/,,:,. 

One. situation in which knowledge of ihe sir.e of (.h(, V,1 i~ 
useful cliniertlly ifi in tlw mn1ui.1(emenl. uf Urn plllfont with o 
sevcrc. drug ovcmloso. If n d rltt~ such as am itripl:ylino hns n 
lur1re V,1, it is likoly thnt. 11ft.m· 1111 OV(!rdose nail.her hemodinl·• 
ysis nor bemoperf\rnion will be nn effci;t.iV(! wily of lowering 
the Lot11I body C(111cent:1·atio11 of ~he drn1~- Di11l.vsii; ,nay 
lower tlw plm;mu drui: uouc£mtrution tempornrily, but. Urnrn 
will be rcdii;t.rihu1.iim from tissue~ inl~1 plasma soon nf'IAJJ' t.hc, 
dialysis is ~topped. 

I( 11owlc<lge of the \/,1 nlsCl is im1>m't1111L in determinin1( t.he 
loading dose of a dru1,, This is I.he doi;c of 1l drug admini~-
1.nrcd initfolly to brillti \.Jw plirnma com:ent.rat.ion lo n llivul 
lmt.icipal.<,d during mnilltlllllllll\C, An example will ilh1Rlsn1.r. 
how t.he V,1 iB tmcd lo def.m•mine t.hc loadin1: llm,o of t.lwo•• 
phylliiw, The\/" of Uw-111>hyllinr i$ npproximnt.(, ly 0.5 L/kr,, 
t1t1ll u cmi111wnly doHircd plu/111111 co11ccntmti()n iij lO tig/mL 
00 mg/1,). l~u11tfo11? (J>lll/(: '128) ~hows that · 
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\!,1 :,-; r(e 
··~· 

whe1·c / ii; 1.h£-: hio11vni labi li1.y fitct.01' or t.lw fr1l(:tinn of drng 
.tdmini1>~erecl t.lmt. roacho;; I.he i;y,:;t,«!m.ic c:il·tulotfon, /) i1-1 thn 
do!ie of dru1~ 11dmiuist.ernd m1d C is t,h<: plu:mrn c1,11cc111.rnLion 
dcsit·(;d. Si1we lh1i / for (.hcophyllinu is 0.Hti it. can be con~id · 
crnd to br. I. T hus 

ond 

1-/) 
O.li l,/k1r = · ·· ·-···· 

10 tllf;/1. 

0 '" 5 mg/kg ,,. :l:io mft,/70 k1: 

This dOl!l<, admi11ist1ired ;ii; a ~10, min int,·avono11s inl\1sion, an 
or11l solution or us tlll uncoated, rnpidly clisijolviHH tnhlH, will 
rc::suh. in ii pC!llk pl118ma ilrnophylline corn:cnl.rntion of 11p
proximnwly 10 mg/L in 1>aLi(mls who have not. 1·<weivr.d 
theophyllinc l'()Cli!lltly . 

The \/" u:mally is (:(Jlll,id~i·cd t.o be a 1xmstnnt.1>ilr11111c1.cr or 
11 dru11,, so that. I.he loadini: dos£i i$ in<kpc111de11t of,;ubijl!(l\t\•111. 
chun1~es in drug (,1imi11atio11 prnducod by dison!;e. For ~x 
nmple, t.he fonding drn;c £>f 1rentamic:in in u p11lfon1. wit.h 
SC!VOl'I! r(,ni:tl foilure \tl:lll!lllY will not he diffornnt from I.hilt in 
a 1>aticnt: with no1·m(I) rei·,al funct.ion. 'fhernforn, Uwrnpy 
cnn be ~tnrt.od with the c1,nvc,nt.ional loadin1( dos(! wil:hou\. 
knowin1: the actual stat.rn: of rm111l !'unclfon. 

The severit.y (>f renttl failure as meas111·1id by crnat.i11inC! 
d0nrnn<:c (!i<:c b(,((,w) 111:verLheless will have. lo be <lr.\{lr
mincd prior t,1 c11l<:u l11Lio11 of lhe mai11len11nc<i dose. Tlwre 
arc 1101110 dinicnl situ111.ions, howover, in which I.he \/i1s of 
vnriowi drng» may bci 1111.ered i;c) t.lrnt. the lt;ndini; do~e may 
hnvc t.o h1, altered a1>p1·111 >l'int.oly. The \/" of u dt'll(C mny be 
nl'foc:t.i!rl by II vnril;ly of l'acli>rs i;uch ns p1·m.cin hind in1{, 
discmsc sti:ites, body ho hi t.us ond n1:t1. As a rnlc, lh<i cffoct. of 
changes in 1wot.cin binding on ihe \/i1 ill'c imporl.,\111. only for 
drngs which arn bound 90% or (~l'CWI.Br l.o plasma prot.ein:;, 

Propranolol providCls an example: in whk,h in ))illfoJll.s wi!.h 
chronili liver discuac l.hc V,1 i~ inc1·e11scd signific111)1.iy bc,c/lU!:-e 
plrn;nin p rotnln bindinf{ is dt,1:reai;ed. This occ1u·s because a 
groat.m· fr1wti1.111 of unbound drn1: hH» ac<:e!ls t.o t.isstw. The 
\1,1 of dil{oxin in patients with ~1worn co11g1?st.ivl, h1'urt flti lure 
ttSllllllY i,, del,reasod fl'om Urnt. iu pat.ie111s with norrnol cnrcli-
11c ()1tt.p11t.. Cons1iqucnt.ly, I.lie li>adin11 d11i;e of cligoxin ii. 
redtw£,d in l.hese patfont.s. Sev(!l'C delwdra t.ion and scpsiH 
r(i;;ull. in co111.rncl.ion of \.ht! C!Xt.rnccllul ll!' space and u conse .. 
r111C\nt. dec1·eose in the \/,, of drugs (.hal lnrr,ol.v ore confi1w<I t.o 
I.his physiological spaci,. 

The dcf{rno of ohei;iiy ol,w nrny 11ffect 1.ho V,1 of sonrn dru11s. 
'J'lw rclal:ive 11t1 (~'; \/,,/k(() of wt1tor-imlublc, lipid -insc>lllhlc, 
drng;; val'ie!l inversely wi t.h pm·cClnL bndy fol,; t.he LI' of lipicl
soluble, w11tcr-insoh1hlc! drt•.((i; v,Hies direct.ly wil,h body fut. 
J•:ven in ext.1·t,m1:.Jy obc,se puLicmts the inc:rcn\fi~ in body w1,i1~ht 
moy no!: he, 11(,(,om1>1:111ied by an inc:rensc, in thl! V,1 for watcff• 
i;oluhle drug$, $l.1d1 ti$ nmi11oglycm;ido ;mt.ihiolks, which will 
not disl-l'ibuto inu, 1',1t \,iss\Je. 

Caki11ln1.ion of t.ho loaclin11 dose of Lhcse 1lntihio1.i<:s in 
obe$e J>lit,i«:mts illusLr.1Ws 1.hii.; prohlom. lr u(:l.11111 body 
weight., rothN· than the ideal body wcighl.or Jenn l>ody 11111!;::<, 

il'I mwd to c11lc11la t~ ii loading doso of an nminoglycosid<i 
antibiot.ic, elevated JHlrlk conccni.rniions may {)l;Cttr in oh1is11 
1rntieni.~. Ntivmth<!loss, nn escessiv<:: IMdin1t dose is pr(~fora• 
hie l.o ihc ri6k of possible suhl.hernp1:1.1tfo cuncent.n\tfons 
from n miscalculnt.c,d adjusl.l\d tlrnm in 11 :l<?l'iously ill 1>ut.ient. 

Calculation of mnint.l~IHUJ CI! d (1i;i11g ,;hould he n11Hle using 
i.d(•al bod)• weight to nvoid (:vll;;ii;~cnt.ly elevated ptiak pla,;nw 
concent.n1tioni;. In t.hc l'ir1-1t. yc11r of life, infunt,; }ll'l! lrnown to 
haven IM1~e1· es (.rfl(:,,llulnr 1:1p11c<: pc1· unil of hodv w1iil-(ht. t.hnn 
adultH :m 1.h111. !,he N of ,:;om<• dnc1:s is also g1·<mkr. This h11~ 
been shown t.o he 1.rnc foe• (clllpidllin, l,kurcillin and atnil<a·· 
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cin. Chan1ro11 in t.hr. V,1 oc:cur frequently in cldoi·ly p11titmlll 
llfi Oic rc1mlt. or chnnges in lMn hod,v nH1sa. A lincnr increase 
in 1.hc t::.' with h1aea6 i11r, ngc hnR betm demonstrated to occur 
with d i(1Mpam.7 

It should be kept. in mind that Urn V,1 for II pnr(:icnlM drug 
in Ml inclividunl pnt icnt nrny chnnr,c during t.herapy. An 
c1x11mple might occur when n Ruvcrcly cfohydrntcd putienl is 
t.rcat.ed wit.Ii int.raven01u; fluids. \Jnfortunotcly, \.here arn 
no occurntc mMn$ by which t.hc V d of ;1 pnrl.iculor drug con 
be determined in nn individuol pnlicml wiU1 <>u\. first t1dmin
istering the d1·ug in q11csl.io11. Therefore, in situntiomi whore 
one Hui;pcc:ti; thnt.. lh<i V,1 mny be altered, it is imptWtnnt 1.u 
monitor blood concenlrntions of drug, or c:linical response, Lo 
ensure that 1.hernp{mtic, and neithei· toxic nor inndeqm\Le, 
plmsm11 conccntrat.ions are being nchievc,d. T his p11rl.iculn1·
ly is true during init.ial cumul111.ive drug administrnt.ion or 
whcm a loading close is being given. 

Protein Hinding-Phnrmacologic11I effect is rnlot.ed 
closely io Uw free (!onccnlrnlion of drug 111 its 8it.e of nction. 
How<ivcr, ull drugs om bmuid lo 11onrn ext.tint to plosm11 
11nd/or tis1,w.l proteins, und Uw fro<!·dtng c(>ncent1·11t.ion of
ten mny represent only I\ frnction of the 11mo1ml of drug in 
the body, FM most drugs the t.olal-dl'll!( concent.mtion is 
mensured in plasma and rnlat.r.d to nn obi.c1rv11d ihernpcutic 
effect.. Thus, recon11ncmled thernprmtic concr.ntral-ion$ 
commonly are C'xpr<111sed n:i the t.ot.nl dl'llg <:0111:cntrul.ion in 
p lnsma, sim1>ly bccnuse tot.t1l-drng concenl .. rnt.ion is much 
onsier to RSSl\,V thnn free-drug conccn\.n1tio11. If ~onrn(.hing 
occ1U'll t.htlt porturb11 I.he 1>rot.oin binding of drug, then (!ithm· 
more or less muy be fl're in pli1smn (and ihmi free nt the sil~ 
of oc1,ion) 1111d ''stond11rd" thcrnpNtl.ic drug con<:<.mirntion 
guidolincs no longer apply. This sil:uation is mode more 
<:omplex b(H:tiuso changes in prol.ni11 bindin11 mny niter climi
nution es well llS distribution. Them jg dMiniwly 111wccl to 
underi;t nnd the Lhernpc,ut:ic eonsequcmccs of 1111.crut.ions in 
dnig-prnlcin binding in order to individuali7.l' drnu t.hm·upy. 

Th<!. mnjor foct.<11·i. i hnt. affoct drug-protein binding in
clude t:he types ofprot.uins avnilablc, for binding, the binding 
nf'finitics 1111d cnpncitim, nnd I.he 1m,~e.nl\l'.l of compel.int: suh• 
stances, such 11s <mdogC!norn1 subi,tancc>! and othc,r drugs. 
Albumin i11 the majoi· protein in ~erum, nnd drug binding lo 
alhumin, consciqucnt.ly, hm; bcien studied in dc~toil. Dru1{ 
binding to ulphn 1-ncicl glycoproteiu nnd lipoprot<1in alw hns 
liMn ~hown t.o he of dinicnl signifi<~lllC<: for c1ir1.11in clnt(tS, 
ThNe nrc lit.t.lc datn on the nhiliLy of o~lwr plmurn1 1>rowil18 
t.o bind most dntf(il, 

J<'or the puql◊SC of discu~i;ing prol:<!in bimlinit, drugs can 
he c:lussifi(>.d 11s either acidit: or basic {'foble. rl). Acidic 
tlru1;s commonly hind 1.0 pl11amo albumin, and concomitllllt
ly ndminist<!t'<ld acidit! dl'lll(S m11y dii;plt1\1c one anol.he1· ft-om 
t.hcir binding sites. Bnsi(; drugs may bind to either nlbumin 
ol' ulphi11-odd 1:lyco1>rotcin. If a dl' \11( is displnced from ila 

Table II-Drug& More Than 90% Bound To Plesma Proteins 

flosic druo~ 

Alfcutnnil 
Amit.ript.ylin(> 
Chlorpmm11zi11c 
l)(!ij!(ll'lllllille 
l)i(IZ(lp(llll 

Flu r111.c,1>am 
lmi1munine 
Lid or11i11e 
Lornr.opum 
Nifcdipinc 
Nortriptylinc 
l.'roprnnolol 
(tuinidino 

l\cldic druos ________ , ·--·-- ·-·-

A1:otvlsnli<:vlk ndcl 
CloxAdlli11· 
Nnproxyn 
Ponicillin 
Ph1mvlbuc11zo110 
l'honyt.oin 
l'roberHwid 
$ullinpymm 11c 
'l'olbmo111icle 
Wnrfiirin 

Vem1rnmil ----~-------- --- --, ........... -·-- ·--· ---

bindinf/ protein by unotlHl r drug or by n disensc p roc(iss, I.hr. 
eon<:()n trntion of froo druj! in plnsma (nn<l 111. t.he 1·cccptor 
llito) will itHirenso tcmpornrily, 1111 offect which 1.hen may 
increu11e temporarily U1e 1>hnrmocologic i•r.gpon~e. 

'l'hc clin ic:ol imp11cl of di~1,lu<,eme11 t. dop1mds 0 11 t,ho t.ot.nl 
nmo1111t of drug in I.he body th11t is bvund, (.he ext.onl of 
di11pl11cemen1:, whet.her Lim drug i11ul110 1.is11uo-bouncl, the V<1 
11nd whet.her thl:i drug is 11 hii{h•clcnrnnco or low-elennmc<~ 
drug. High•clMl'nt)ce d rug!! ore thosCl wit.h nn ext.rMil.ion 
rnUo (see below) of close t.o I, so thot the extmction \lij\l!llly is 
im1cusil.ivc to the cxl.cnt of protein binding. A low-denr .. 
nnce drui:, on the ot.lt<½r h11nd, hu~ u lower cxt.ra(:t.ion rntio, 
and the denmnce of the drn1: mny b(! vory scmsitive to prn• 
tel11 binding, 

Worforin is nn cxnmplc of n low·clenrauce drui: for which 
the clcarunce hns been shown to vary with t,he fraction of 
unbound drug. 'l'hus, nfuir w11rforin has been clillphu:cd 
from protein binding sil.<\s, C,,1r,~) in.,,reo~Llll and deornm:e 
increase!>, Tho incre11sc1I mctnbolism will result. in t:hc elim
hH1t;ion of 1ixctlSS c,,,1r,o) und restore the ori1:i1)t1I free-dn 1g 
11:v<ilH. Ncvertholc~s. the initinl rnlcmsc of bound dru1~ mny 
cnu~e n tmn1>0r11ry depletion of clol.t.inl.( fnct<>r:1 mHI consc• 
quent bleeding. 

'l'he effect..~ of prot.r,in diRplocemcnt nre 11i;,111lly of clinical 
si1rnifiecmco only when binding exceeds 85 to 90%. Consider 
ll dl'lli: which is 98% bound t~, phuunn prnt.eins. A disr,lnce
ment of 2% potcnt.iolly will in<:rc11!I<! free-el m,:: con<--elltrnt.ion 
by 100%. How<wci·, thi~ do<~s not meon ncc<!ssari ly ~hilt free• 
drug colH:<intmt ion in plnHmn uct.ually will increase, by I 00%, 
bec1\\ll!C froo drug usually di11Lt:ibutcs quickly int.o ti11Suos. 
Aft.cl' rcdistrihutfon, thn actuul incren~c in free-drug conc«m• 
tral.ion in pluim111 dcpcnda 0 11 the V cl• If U)(\ \/,1 is hu:r,e, Lhr. 
il1crcase in pl11smn concentration may ha minimal; if tho V,1 
is small , tlw concenl.raticm ot the l'tlcep!.or site mny ri:1tt 
:iig11ific1rn1.ly nnd el icit nn increnSll in inten8ity of drug nc• 
\.ion. 'l'o make nmtt.er:1 more <:omplex, a decreol\c in prowin 
binding ahio c1rn incr,mst• direct.ly tho V ,1 by dr.<;rensin11 1.lw 
t.otnl concentration in 1>la11mn, from which the V,1 i1H:alculnt
ed. 

DisMsr.a cnn alLN' dl'Ul(· J>r<>t.ein binding by dec,re11sing the 
amount. of protein 11v11ilohle for binding und by inhibitinr, 
drug bindinr,. 'l'ablc Ill li!lt,s som<i condit ions thut i11c1'CA.il0 
or clccrcaim plnsma prot.eins. 

J-lypoalbuminl!m i11 nnd ())ovated alpht.11•llcirl l(ly<:oprotoin 
have been l\hown to hnvc I.he nH>st. dl'lltnatfo effe<,t on drn).!'
protcin hinding. ;\ normul cm1ccn1.rntion of~erom albumin 
is ,f g/dL, and a concentration of 2 g/clL would he <:<m8idercd 

Table Ill-Conditions Capable of Altering Plasma Proteins 

111000,10 
l\1ph1>1•Acld 
Glycoprolo1R 

-----·-------------------- -
Ducl'MS~d plu,mn 

pro1.ci11 

ln<:rm1a11d pln~mtl 
prot.~in 

Burn• 

Chronic liv<1r dia<!n~c 
Cyst.i(: (ihmsi,i 
Pro1.0in- losi11g 

onl~•ro11uLhy 
Noplm1tk fiYndroim, 
l'rcg1111ncy 
Chro11 ic r«'lllll foilur<i 
Trnunrn 
Ii Yt>oi.h y midi ~m 

N~phrotic 
s,vndrnnw 

C>·ohn 's disM~t, 
Myocnrdinl 

infnrcl.iorl 
H<:n(II fnihm, 
Hheumtrloid 

nr1.hri1.is 
'l'rnumu 
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s<?vc,r11 hy1,onlbomincm,i11. '!'he d'fccl of hyponlbu111inl' llli1l 
nn dn1t:•p1•01·,liin bin<lin1i hf1~ tho Kruat.P.:;t. imp;\i:I. ir !JO% or 
1:rMt.Cr of 1h11 cl1·11 1J i~ lrn,md, if th() n11mh1Jr o f hin<linn sit.1)t, 
on nlbu111il1 urn limil,l!d OI' if t.he d1·u1: hn!; 11 low \/.i. It hus 
hcerl shr)wn t hnt n chs1111tc in plosma f1lh11111in ,·imr,m~rution 
frvm :t5 down Ul 2.a ((/!IL Clllll:iOS I.ho pro\.\1in binding or 
phenyl.oft\ 1.0 chu111:1i from 90% f.<J 80.8%.~ Tim rcd11<iod bind .. 
in1; fllRl1lts in 1111 i11v1~rn,.,l,Y propol'tionol incnmm! in tnl.111 
plnsm11 clum·m1ce, ~o thut in sk111J.v··st11t:c thr. unbound-drug 
concentrntion remains 1111cht111gc<I. T hwi, it i:: prohahly un
necci;:;Ory to niter I.ho 10h11 daily d1,~o. However, the dc
cre11s1i in t.ot.al plasma cln1g conceniralion poses 11 1>0Hmtial 
probk,m fo1· Lho in tcrprnlntion of 1·0111.i nl, plosma conc<mt.rn· 
tions. 'l'hiR p1·obltHll ii; d iHc11ssed in l'ittf hcr dclJ.1i1 11nd<,r 
fJmf/ Tlwrapy in Tlenol IJi.~ewrn. 

Diseases ulso con ul'fcct tJ1c Ctffinity of drugs for allmmin. 
The ucsl-lrnown cxnmple ocu1rs in d1ronic: rmrnl fo ilurc, in 
which ,h~cumulotcd cnclogonous compounrfo, which m·<, no t 
i;ignificont:ly removed hy dialysis, displ11c:c 11ddic <11·11gi; from 
:ilhumin hindin1: sit.cs. In d i:;ord(H'S or :iil.lmtions in whi(:h 
free fut.ty ncid lc:vclr; un? incrMscd, acidic: drug~ urc di~ploc<-e<I 
from albumin himlin1: siws. Q111111til:u~ivcly, when the l'nic 
rnt.t.y acidhilbumin mtfo exceccl~ :1.fi, the binding of acic!ic 
dnrwi 1;~111llly i~ rcrlu<wd ~•11nific;1nt:ly." 

Elimination 

'l'hc ,,lin1inniion of d1·1111.s l'rom t.lw hotly 11s11ally <Jccurs 
,iitlwr by ,ix1:retio11 int.o t.))(, urimi or by biotrnnsfonnntfon to 
metnbolil<iB I.hat am eliininatA.id in the urine or fucus. The 
mechanisms whereby I.he kidneys nnd liver climinul<J drugs 
and I.ho pharmocol;inc, tic principlcr; hl'11i11d UH~~<' pr<H' csse~ 
wore prnK<mt.cd in Cht\J>l<lrs 3f> and :J6, respectively. [n this 
:,cdion, emphosill will bu plnced on th(l pr,wt.ical applicativn 
of thcae pl'inciples t.ownrcl \.he tl<•vclopmont.of individn11liu,d 
dosnge l'cglm1ins. 

When rlrug:s nre approved by I he Y.' DI\, l11cir eli111inu1.io11 
lulS been studied in dctuil , 11s11Ally only in hMlthy voltm• 
l.11c r&. Ncwc,rtlwlc;u;, lht,rc is o!'L(ln (HHIU,:h inf'orm11tio11 
nv11il(lhlt U> make rri t.ionlll dech;i()l1s aho11(. l,hl\ individ1111lizn• 
tion of drug doses in pnt.icnt.;; who mir,ht haw1 i111paimd 
ul imination. The 1110~1, impol'f.Jlllt informalfon ii; whet her 
Lhe d1·11~ is nlin1i tlllt.ed 11ndrnngcd in thu urine m hint ri'ln~
fornwd in I.he liv(•.r. With n drug for whkh the mnjor rout(, 
of C!l im in1Hion is rnnnl, it. ii; necmmury to lmow if cxcrnl.ion iH 
hy tubuln1· Hl,crcl.ion, 11 lc1m(lrul11r fi lt1·al.ion or by II co111hina
t.ion of sccr<1l.ion and fi11.mtion. \-Vi t h ,1 drug of which Lhc 
<• limiantion is wincipully hy I.he liver it-is Jl(!CC!..~lll'.Y f.o know 
ift.hc bioLrnnsformntiun i11 primnrily by u Ph11so 1 (oidd1Hion} 
roaclion or n Ph,lsn 11 (conjugaiion) 1·e11(:t ion, if tlw nwt.ob(,
lit.c(ij) is/an' phnrn111colo1:ically udivc 1md if t.lic d1·ug <i~hib• 
its first.-pasl\ metal.)(}foill1. Wil:h I-Ill' lmowlt!dgeofU11$C fncl.s 
uboul: t'll(:h dni,i, one c:nn dotc,n\linc if' it is necefls.1ry to 
adjusl lhtl dv&ll{C ruy,imtm in u p,1ticn(, with kidney M liver 
impuirmenl.. 

J\ij indicated in ChHpt.or 36, d rug clm1run(:o isa mol'<I dire.cl. 
11xpmasion of uliminnt.i<m I.hem i~ hulf-lifo. 'l'his in m!ln .. 
tioncd here onlv to remind t.ho rcodor lo hl! caut.iouK nhoul 
equot,ing impoi;cd 1-c11nl m· lui1>ol.ic func~ion witJ1 n d11111 ge in 
<ll'llf' hnl r,li fo. If u duc1·r.os1i in tho rcnol alimin1.1Uo11 of 11 

dn11~ i~ accompo11iad hy 1111 inc:rc11se in holf-lifo, it. i~ 1wc:es
sm:y t.o know t.his l.o m.lju!!I'. !.lw dosutr<i rugim1m. Howovt!I', 
the elimin111.io11 hnlf-lifo of a drni.i iH a complex l'uncti,:,n of 
elimi1111Liv11 n1,d the \/,1, lll\d ii is prnmi!Jle lo havn a chnnge in 
the \/,, in putiunt.s wi lh reno I ,;r he1n1t il: impnirmc111t such 
t,haL there iH no nlwral.ion in hnlf• li1e. Furlhermoro, it iH 
J><>Mible t.o lrnva il d ru1pvit.h n high 1.010I body daaranc(, yo(. a 
Ion!( hnlf-lifo. This ll<:oming conf.rmlktion occ11rs wlwn 
dru~i, wil,h o very high cl~M,lllc<~ also hnve a lnr~o 11,,. 
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One elm,:. vr dn1n1> that <lisplu)~1 t.hi,; ,~011 Lrndic t.ion is the: 
t.ricydic ,rnLidoprC/~-~unt.s; t he members have ropi<I tlf:nr .. 
,1ncr,s of ahout. J 600 m} ,/min w, t.h<; 1·ei;ult. of hep,.1~k mot.11bo
li:,m, hut. their p)aHma nliniin t1 lion hulf-lifo muy be, ns long m; 
20 hr. Hcc.<1uso or I.heir l:lrgo \/,1 ( IOOO to 2<Kl0 L) and r11pid 
ro<lis1.ril.mtio11 !mt.ween tiRsttcr. um! plasmn, dn1r. d1mrod 
from t.hu plasmn r1lmost. ,,omplot.oly is replaced hy ciruir from 
tho j>(!l'iph<m1l c:umpnrLmcnl. /\s nh·cmly m<•ntionod, this i~ 
imporbu1l \.,) rollHm1her wlwn deciding ahout, t.hc 11sc of <•x· 
l.rucorporci,1! (homodi11lysis or hL•mo1>e1'1'11sio11 ) sy5tcnrn l.o 
romove drugs from the body of (Ill over<lo!iecl pnt.ienL 

l•'or 11 drug with u hnlf-l ifc of 2() hr ii. might. npp,,11r that. an 
cx tr1.1eorporcul synlr.m would <:nhnll<)Q d rni: climinl\l.ion. 
Howcvet·, dcr,r,111<:o of the t.ricydic ant.idcp1'llHHunl11 by dit\ly• 
siH is ~mA II r.ompMcd t:o normnl hopotic: domanc<i. If ~h<i 
dn1ii ulso hos II l«rgc Vd, rodi:;tril,ution likely wot1ld h "<'p Lh<! 
plu~nrn levels elovatod and hemo<l ialysi~ or he.mopcrfu~ion 
would have t.o l)(l 1:0111.imwd for m1 unusually lonr; ~imc <o 
enhnncl'. significnnt.ly t.lrn rnmovnl of drug from the b(>d)•. 

lton1tl Rxc1·otion-••"Undu111fl'ucl dn.1f1 or dru1: mr.t.11bnli Lo:s 
c11n h<!- elimin:H.od from lho body by w11y of tlw ldclnc,ys, ns 
mc11lin11ed above. lJrng cxcrcLion by Lhi~ 1·outt1 wkcfi plnrc 
<lit.lmr as 11 t<l$\lh. of !ilt.rnt.ion 1.hroul(h t.h,, glomerulu~, h,v 
1.nlllllar sc:c:retfon or both. /I l(l)owle.dg<i of how II d rug iH 
l!~crot.cd rnn ht: 111,oful in prcdic:l.iug 1.h1: dfoct thnt rnnnl 
disM~C will haw1 on il.s el imim11.ion. Drui,s that arc c,x(:t't:'te<l 
hy l.llbulnt secret.ion ge111.1rnlly can he divided inlo organi(· 
ncid11, such 11s penicillin nnd 1>rubcmecici, 1111d organic h11s~ 
sud1 as dmol.idine. 

/\~ ind icated in Chupu; r :lf>, 1.lw or1{anic nc:ids ond bw,us ,m, 
s1:cr(ltc,d by scq><1rol.c, t.nm,;port H)'Al.ems. Among 1J1e 01·1~unic: 
u<:icls Uwrc is t·m11pcLititm in trnn~port such thaL thr. cond
miniM,mLion of t.wo ~uch d rug1> con rosult in (!(!creased climi• 
nnLion and cleval,<ld hlood co111:~11t.rntioni; C)f 1•1\ch. 

Sometime~ ~hi~ competition cun ht> used t.n ndvnntage, as 
in t.ho mlmini ij t,l'lltion of probt1ncwid in ,iombiuntion wiLh 
ponicill in in I.ho trnMmcnt of gono1The11. The 1•0,;ult. is t.hnl. 
tho de11rancc of prnicillin is reduced on<l Lhc, plasma peuicil
lin concCl11(.ru1,ioni; rcmnin hii:h for u p rolo1111<..><l period of 
l.imu; the c:ombi111ll-io11 is nwrn ofl\lct.ive than penicillin alonn. 
Sin,,t• tlw t.lwrupo111.ic index of 1)011icillin is hit:h, sucli inlcr
ncUons an; ui;ot'ul. lfowuvur, ii' probcuecicl is 11dminis l.cred 
wi1.h Lhll cytotoxic cll'llg, mcthotrcxnt.c, tlw secretion of 1.h~ 
lullc,r drug ii; impnirnd nn tl si1;11ificont toxicity may occur. 
When tub11l1ir sti<:rct:ion is hi1:h, plasmn prol,(>,i n binding u~u 
r,lly docs nol. nffo<"I. m:l.ive set\1·r.1.icm by th<~ pmximnl tubulo. 

Moxl. drnr,s 111·0 11xr.rel.<.\d by t.h P. kidney vin filt.rot.ion ncrM~ 
t.ho 1:lonwrular m<imlm,ne. Glommulttr J'iltrnt.ion is II pas
sive, nonsnturnble proces,;, B<ic-ause of I ho ~mull si1.c of 1.110 

pm·c11 oft.ho glomcrulnr mcmbrnne, only free clru1( in plasnrn 
c1111 he fHt.c1'cd; const:<1 ucnt.Jy, drugs I.hat or<1 hound to plM
mu 1>rnl<!ins nrn filtcrnd poorly. Disploccmon\. from J)Y/1• 

1-cil.ls uct,ually c1m incrcuse t ho nmn\llll of dru11 i'ill.ernd int.ho 
glomel'lilus nncl hon(:(l ciiminatnd in the urin<'l. 

T ho 1ilomerul111· clonr::u1e1, of drug;; i,; clircc:t ly prnportionol 
to t.hc glomcrulur filtrotion rate (GFH). It follows Lhnt n 
det:rMsc in GFH will result in u proJ)Clr(,jorwl tfocro11Re in t.he 
rnt.u of glomenll1\r elimint1ti(111 vf o drul(. Thus, mMsu1·0-
mentof t..he GFH c:1111 I.Je very helpful in the i11dividualizo.<.iu11 
vf dOSQl{C rcgimenl! ill J)al~e1ll9 wiU1 impnircd rcnnl f11ncU 011. 
'l'he GFH g<mcm1lly i~ ei;t.imuted by ml!111;111·in1: I.he clcnr11ncc 
of oi t.hor inu!.in or cwo,l.ini tHi. lnulin m u8t. be infused inl.ro
vonou~ly, whcr\i!ls c:renUuinu, 11 product of mu~d c metnh<'•· 
lim1, in rclc:1scd i11 11ivo ;1l n relat.iv11ly <:on111.ant. rnt.c, t.lrnH 
obvi11t..ing the need !'or co118l1111t. i11t.rnvm1011s ini'nsion. Uri• 
nnry crcutinino <ixcrcLion usunlly <!X<'.Cedi. I he amount fil 
l<mid by t1boul ICWo lmc:.ius<' urn 1,mnll 01110\m l. of renal 
L11 h11lnr i;ecret.i(>ll or c1·c11tini rw. Hmvciwr, h<,,:nuse d,iwrmi
nat.ion or Gl<'H hy c:rn11t.in inc1 du111·1111 <:11 ii; in<!x pcnsive. tu1d 
<\ufiy l.1> do and, hucall~li Lh<\ diff1iren<:c bet.wc11•n im1lin rind 
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c;r<l!ll,ininc clc11rnncc is not si1p iific11nt i:linfr<1lly, crMLinine 
cloornnce commonly is u:1cd to estimut!! GFH. It is very 
im[X)rltlnt lo realize that the cre11tfoino dcnroncc iij nn 11cc11-
rn tc cf!tim11tc ofGJ?R only i1nmnl rundion isstublc. If renal 
function is docrousing, Sl!l'lllll croot.ininci concenl:rationa wi!! 
be incrnasing, uncl it mny t11lrn scvernl days to re11ch 1\ new 
stcudy-stule. UnLil a new steady !ll-nto iN re1whecl, I.he GJtH 
cannot be esthYH\t.cd il(.'CUTlltcly from serum cront ininc con• 
ccn1.rntions, nnd scrum cre1\tinine i;huuld not. he used to 
<:nlculnte nn individunli:1.ed dos!! (If II drng. Although cre11ti· 
nine clcuran<:o only men~ures the GF!t, it frnqwmt.ly ifl used 
in the clcterminntion ofthe dosoi;e regimens of drugs that urc 
eliminated both by filin1 t ion and by Lul>ulur ~ec1·(!tio11. Un
fort,unnlely, l-hcmi is n1) simple lest- t.o meMlll'C Lubulur scc1·e• 
tion. Therefore, dosage adjustment hM1cd 011 -creutinine 
clcuronc-c mny not l>e appropriuto for put.icnui receiving 
dl'll(fS thni nrc secreted nctivch' by the ronnl tubull!11. 10 

The off eel. or chungti,; in ul'ine pl-I und urine flow on drug 
excretion alrMdy hov<i been dill<!UHHed in ChaplAJl' (16. In 
rouLinedrug thcropy, these panUMt<:t$ fire not considered to 
be of tll'COt importune<!. However, the ollc111iniY.otion ofurinc 
to pH 8 by the 11tlmini11trntion of i;o<lium hicorbomtl e is used 
routinely to l.rOl\tovcrdos!ls uf phcnnbnrhi tJll nncl 8Hiicylal~$, 
since ioniiill,ion of' these wMk acids reduces thuir rnubsm·p
t ion nnd inc:rc/lijC~ their climin11tio11. 

Drug Thornl)y In Uonal Disoosc-- Drug administ.ration 
t.o pnl icnt., with imptdred renal func:tion is complicntccl by 
t.hoir uAwciat.ed medicnl p1·oblmns, by the 1111mbc1· of d1·ugii 
they rc<:eive and by t.he nlto l'lll.imis in drug <lis])ollit.ioll nnd 
uliminaiion t.lint occur. In renal discnse, the protein binding 
or ocid ic 01· nc11lr11l, but not. busic, drug5 in 1:>losmo ltsu11lly is 
11ltercd. Some of t.he ret11111n& t.o el'.t>lain chan1;cs in prot.cin 
bind ing illc::lude: 

l. ll)1><111lb,uni11omin ll\111 or.cu r;; "" • rc·~ult ur proleiu lo,~ in the 
urine•. 

2. Compotilion fu r prntcin llindin1( 6it.~• wi1 h smnll ndcli i: moloculos 
t hnl >1<:c1111111l11 II• in uromin. 

:1. Chrmi;l!s in tlw rn11form1tlioll ol' allJ\mlin tlltll, re,,uhR in <ll'cl't!HS<•d 
nninity ror hi nclin~ sit ..... 

~- i\,:i:1miulntion of d rng mrtnbulitc~ thut mi1:h, d i~plA<·o 11arelll clru1: 
frou, 1nc,1~ins. 

Whkh11vc:t the c.:1n11;e for d11rnges in binding, the dinknl 
importance of cl11u1gcs in plo.smn binding 1m<l/01· prol,cin 
conccnLrtu.ion is that r.nre must. be uHet! L<> interpret p la.smn 
dru1r concen\.J'lltlon11. 

Monsurcd pla~mn dru1{ co11contr11ti <>nfi. 11sunlly ore ropor t
od 119 toinl chut:, ic, bound plus fl'oo drng. 1"01· cxamplo, 
thorapcu(.ic plasma concentrations of phcnytoin in pcrsom1 
wil-h normal plasmo protein content 1\re 10 to 20 mg/L, of 
which only J to 2 mg/ L 1·op1·eH1mt.~ frao drug. In p11Lien t.s 
with ronol f11ilmo, tho [r<re plwnytoi11 coucentr!lt.io11 is 1rn
ch11nged, whereas ~ho t11ta l dl'ug <:onccntrntion fnlls to 5 \.o 10 
mr,/L, IJccttusc of cha nge:; in protein conccntrotion. T ho 
clinicinn might, therefore, I.Jo mislead in to th inking Lhot un 
inc1·c11i,c! in do;o was nocOHHllry to incre1\1:<e the pl11Kntu con• 
c<1nt,rntion. In fnc:(., hccn11~0 the fre<: phenytoin levels are 
unehnnl{ed in putients IYith reillll dii;ottse a dollA~« adjust
ment. is n() l wnrnwted. The rn1111I o!iniinotiou or nwtflbo
litll!i can ulso be, ttffoctod by impnirod renal function. 

The uremic ~Lute ha11 heon shown to have an effccl on the 
biotrunsforn1t1tion of nu11w d rugs. Hc1wevN', tho effect.I! of 
uromia on drug mclabuliKm often nre inc,oMiswnt nnd not 
p rcdictnblc, ond the clinicnl 11ignific:rncc1 of such effect,~ usu
(1lly MC not knowu. 1rhc clini<:nl im1>orto.nco of tho reduced 
ciliminnt.ion of drug mc,tnboli t.cs is beUer understc,od, Tnblo 
Ill in Chnpter :rn Ji8tS ocUve dru11 mdnlmlil-<'s, muny which 
arc: elimin1:1L-Od by t.he kidneys. 

Pn>c1,iMmido i~ ncotylatcd in tho liver t.o N-acCJ t,vlprc1-
cai11111nidc, which hm1 cimliac effect..-; similur to \.hl)SC of tho 
paront drni;. 'l'his mct-1\bolil.c i$ climinuted by I-he kidncyR, 

nnd it:1 plusmu contien1.ruLio11 i~ i11cre118<1d in put.icmt-, with 
iinpnired renol function. Potients wil,h rcnnl foilure who urc 
I.rented wilh procoinomiclc 8hould be observed closely for 
signs of clini l;fll prncai1111midc toxicity, und plt1sm11 <~llct,n• 
trntions of bol.h procoinamide und N-11C<!Lylp1·ocoi1111mld11 
,,hottld he monitored, 

Dos1)1{C ndjuatrnc:ml of dmgs in putienLs with renal impuir· 
mont. i.houlcl Ii<! uaeed 01\ a knowlc<liie of tho phurmitookincl.· 
ic parnnrnlcrs of IJ1e drug nnd, when ind icut.ed, 011 m<initor
ing of plasma drug c<mccntr11t.ion. The aim or individ1111lir.• 
ing closin,: regimens in paticnls wil.11 imp11il'(!d elimination 
(rennl or lwpnlfo) is to main tain 1111 avcrnga plasma conc:ull• 
trnt:ion (G,,(n••I) similur U> t.hat of patients wit.h normal elimi
nation nnd, thus, to avoid \mnec:cssl\ry toxicity or lo~$ vf 
officucy. 

In gq :12 in Chapter 36 it can be seen tJiat c,,1,.,,,,) is a dirnct 
function of dose (D) nnd Liioavailubility (/) and an invorsc 
fun(:t.ion oft.he dosit11~ in tcrvnl (1) 1111d clenrnn(:c, (V,1-l1.,i). In 
tho pntiont with impnil'ed eliminntion CH' dom·cnscd clcur 
n11cc, C111. v,•l will incJ'CMe 11ntil n new platmm is rendwd 
(plateau principle). lf clcurnncc is impnil'cd mnrkcdly CJJ' if 
the 1.hernp1,utic indox of the drng is s11lt\ ll, toxicity muy 
occur. 

Ii is itp1>11 rcnt from thCJ Bame, cquRiion \.hut. oiLhcr nn up• 
prnpriat.G d ecrca~c in close. or increase in t.Jrn dosing in\.cr11Al 
will offset :1 de<-'Tease in climinotion, nnd a C11rM~l coti be 
ottainecl that i6 similnr to thnl inn nonimpuired patient. 

In Lht\ J>ilt.ient, with rennl imp11ir111cnt, in<l ividunlir.oliun of 
drug thornpy requires lmowledge of the dogrcc or impair
ment i.llld it;; effect on drng elimination in ord<:r t,, choose a 
proper dose or dusinn in terval t.o nchieve n desired C1,c11""l• 
As discui;~ed uhove, t.he endoJ!enom c1·enLininc:. clc!!ntHH.:r. is 
usuully the 11tosL p,·octicnl index of' (a,·n. And it is used widely 
(wit.h \,he limit:4ltions incliCl!Led) 1,(1 d~t.(H'mi11c I.ho degree of 
renal impuirmcnt in o pal.ien l wi th reno! discnso. 

T he t.rnnslalion of the degree of impairment inlo 1\ dusnge 
regimen is 1l(}I. simple. 111 t.hc li!.<1rnLure tlwre aro u vi1rio1.y or 
nomogrtunil and <Htu11t.ions nvnilnl.Jle to 11id in calculo\.illl{ 
dosoge rel{imc,ns in poticnts with renul impairment. g ach 
has its J)roponcnts ond opJ)o11cntH und m1ch is hn6ed on 1111ot 
of ossumptions thut provide !intltntiona I.() its ttllC, None 
tukc into uccount. 111! of the com1>lc~itfos di11cus~oc! uhove. 
'l'lwrnJ'orc, a nomogrom ()ran oqunt.ion micd lo d!!tcrminu 11 

dose of II d ru1{ Lo he given l.o n puLienL wiU, ronui impnirmcnt, 
must. be 111,c,(1 (Inly os n guideline und, when possible, should 
bo used nlonl{ with monitoring of plM111111 chug eoneonl.rntion, 
when inclicatnd, und cl\l'cful c!inil;ol ohservnt.ion t.o enN111·0 
oplimul therapy. 

Drug clc11r11ncc in pnti<111ts with rnnal insufficiency (Cl,;) 
cim be e111,imoied from l:hc rela(.ionship of the C' rt1,1(.i11ine 
cleoronco in 1:hn rennl-impuircd puticnt, tho c1·MLininc dc,ur-
nnco of normal persons and lhc clc.u·1H1c<i of drug hy rmrnl 
1111d 1111nro11 ul cleuro.nw mech1111 isms acC'.or<ling l.o the cc1u11-
tion 

(' / _ Cl Cl.,""' im1•oirrd -.l 
1 , i - rv11•I X (''/ ·-··· + L .,.,.,11,.11.,1 { l) 

, M't'Ul l!Off111il 

where Cl,onot is the normal reno I clearun1.-e, Cl.,.,.., imi>«h~d i!; 
1.lw crootfoine cic,111·nnoe in the pnticnt, Cl,,.,cat ,wm•i is the 
cretlt.inine de11rnnc<1 i11 normal persons nnd C/11,,,,...,11,1 ii; the 
1Hmren11l r.loomnce. The tcnul 110d n(1111·011nl t:lunranccs mnv 
not I.le ovnilnblc; Lh11rcfore, LO dclcrmino n proper clrn1ng~ 
regimen, one must rely on t.hc phurmacokinctic inform11tion 
that. is 1w11il11ble in t.h<l lit.crol.uru; I.he eliminntion raw con-
11t~nl$, h,,1. iu nc11·1ntil 1.1nt.ie11Lo; mid in l)UC,icml.tt with complot.e 
nnu1·ia frequonUy nre 1w11ilablC'. 'l'he vnh,Hlti for thc.m con .. 
stnnL'l for muny d ru,:s hnvc been li.t1t<•cl in 'l'nhle IV. Dcttli11 
hai; der ived II nomogrum in which t.lrnso eliminntion r.1w 
con11Lonl,~ uud Lh(i crenl,inine clunrnncu cun [)(I 11sed to <lei.Cl'· 
mine :111 individunliMcl dosni:o ro1:in11.m for pntienl.l> with 
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Table IV-Drug Elimination Raio Constants In Normal and 
An&phrlc Patients 

Normnl Anophrlc 
k., k., 

Dr,,o (hr'. 1) (l\f- ') _______ .,_._.,,..,.-

Alph11•11l(lt.hyl<l1ma 0.1'/ (l.():l 
Amikncin 0.1() 0.04 
t\m()xidllin 0.70 0.10 
Amt)hotericin B 0.0,1 0.02 
Ampicillin 0.70 O. l ll 
Ciuhc,nicillin (l,(j() 0.05 
Ci,fov.olin 0.40 (),(),f 

Gc,phnt~ctrilo 0.'!0 (1.0:J 
Cc,plmfoxin 1.00 ().03 
Cciphnloihin IA◊ 0.0•1 
(;!lpholoridillO 0.(10 o.oa 
Chl<.>l'llllll)hcmicoi (}.;JO 0.10 
Clllnrtmipomid<t 0,0?, 0.008 
Chlo1·to1.,·ucydine O.!ll (I.HJ 
Ct i11d11myci u (l.•1'7 o. I() 
Cloxuc:illin IAO o.:{5 
Colistinwthnk o.:>.o 0.01 
Dii:itoxi11 O.(llM IJ.(J(J:) 

l)iiwxin Q,()l'/ 0.0()0 
Doxyi,ydi,w 0,0,) 0.0:l 
Nrythromydn 0./iO 0.1 4 
l•:thumhulol (),;,!! 0.09 
Jo'l11orocyt.r,sinu r),:),4 O.()J 
G<!nlumiciu o.3o O.oJ. 
ls<.>nin;,id 

ffl\MI, li(:0Lyl1JLor~) ll.60 0.?.0 
(~low 11cetvlutors) 0,20 (),()/j 

l<1mamydn · 0.40 0.01 
l,jd()('.ttilU! {),4() (l.:lH 
J,inc:omycit1 (),If) 0.06 
M<!t.hir.il!in I.AO 0.1'1 
MinQ\'Ydilic 0,()1; o.o:i 
Nafcillin 1.20 OA8 
Oxacillin 1.40 (l.:~t> 
Oxyu,Lr11cyc:lin,1 0.08 0.02 
l'unidtlin c; 1.40 0,0;, 
Po!ymyxin B O.Hl 0.0?, 
l'roc,1inumi,I<, 0.2;! O.Ol 
J>roprnnolol 0.20 ().JG 
Qui11idi1w (l,I)'/ 0,0(1 
Hif111npi11 0.2/i 0.2,, 
Sl,f<'t>t<>mydn 0.2'l {l.01 
8ulfodi11r.i1w 0.08 om 
Sulfnmel.hox111.olo 0.'/0 0.70 
'l'c(.1•11cyd i111: O.OtJ 0.01 
'l',cordllin l).l)(J (l.()(i 

'l'olmunydn o.:iu 0.01 
Trirnct.h\lprim 0 .60 0.02 
VmH,ltnycin ().J?, o.ooa _________ ..,.,.,...,..,....,.,., . .,....,.....,,,,.,.......,.,...,_, 

clC1crc,nimd rmrnl functi()l1 , This 11omo,;r,1rn is r<iprodlH\ed in 
Fi1;:J?-2. 

i\n e.x11mph1 of how t.hi.s nom(>fil.'t\lll c1111 he 11ppli<:d is M 
folk>ws. 'l'he rntio '1..i(un,,,,11,;,,;/h.,11,.,,,..,,.1) is Uw f'rndio n of I.ho 
usual dmw of a drug Lo lw 11dminii;tcr1,d wh.en t.hl,re is nm11·in. 
When Lhi11 ratio ill tlnl.el'<1<I on th<~ left ot·dillllie of the nomo
g1·11n1 in l<'i(( 37,.2 ond (!<►nnect.tlcl by II li11e to t.hc,; llJ)f)Qr-right
hand corner, t-hc d06() f1·11<:t.io11 i::; d<.l~(,rihc<I for ;1 range of 
trnn\.inine deurnnccs from O lo 100 mL/min (100 mL/min i:; 
th11l of a normal 70-kg pm·Ron). A li1rn t.hcrn is tll'llwn vorU
t'lllly f'rom ihe 1>1\iie11L';; i:reat:inine, clcmrnncc on the ~1 hs<:li;$a 
to the dose frtK1fon line. From t.hi,; point. of int.er~ccLion, a 
second line is clrnwn hod,w11t.ally !.o t,ht, l.l:\ft. ordinate of I.he 
llOmogram. The point of int.er$«.!d.iotl Cill tJrn left ordinat.o i~ 
Uw do1,u frtw\.ion fo r that. pnrl.i(:111,u drug corresponding t.o 
the comprnmis<!d ci:eatininc clullt'nllct•. 

lnsol'nr as the mni11u,111111cu do:;u ii; cont:tirnc<I, tlrn du~u1i<1 
regiuwn i11 1.hc J>at.ient. in l'(Hl!ll failure can btl modified by 
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ll· 
0.81· 

Cr<.latillil1u Cioman<:o 
inl.trnln 

Fig 37-2. Nomourarn vsed to determine tha frac;lioo of o close 1hat 
sho11 l<1 be acJminl:;10n3(1 to II paliont with a parlicvlar creulinlno clear
ance. An OKamplo Is \llVl:)ll for a paliom with u cre11llnin<:1 ch:111rance 
of 3U ml/min and a rotlo ()I k011.,,..,pr .. 10i/k,,~n""''"'> of 0.03. Tho dose 
fniQl ion In lhis case Is dotcnWr\M 10 l>e 0 .36. Tt,ls dose fmCli(>n thmi 
is used lo adjust tho dose or dosage+ ,nterval for a palionl with l11t1t 
/l(lgrot'l of renal itn1>airment (courlllSy, .id11ptat1011, Dotti!''). 

mljust.ing Hitlrnr tlw dose or the do:mr,e intervnl acr.ordi111: l.o 
the c:al(:ulutod dose fraction. 'rlw muint.enimce doM con b<i 
adjusted by multiplying the norninl ck,se by ~he Llc►sc frnct.io1, 

(2) 

where D,.; is the dose in rcmul in~ufficiency, /) is l,hll ui;unl 
dOS('l in 1101:111111 persons and dose fr1w1.ion is the vahm clet.m·
mined frnm Llw JHHnogrum 11$1 dc8crihcd 11bovci, '!'he dosag<i 
interval, r, 1:on hll adjusted hy dividing by t:ho dos<, fradion 

r ,; = dDosc Fr11(:t.ion 

wh(,re T,-; is t.Jw do8age interval in rcu11I iu~ul'fidtmcy. An 
~•xtunple or an ndjus~meni in a gent.runicin dosng(; rn[(imen 
for a pat.icnt witJ1 1111 impnirnd croat.inine dcanu1<:c, of 3!.i 
m 1,/rn in is ns follows: t.h(! u1:1ual gcmtamidu dosnge rn,::imcn 
in o p1\ticnt with uorm,, I r<inal function jg (1 l011clinc dostl of80 
mg fo ll(lwed h,v 80 mt,t ever~ 8 I\I'. l•'rnm Tahl11 JV it. can be, 
setm thnt. 

li,,lcmw1>hri"/lt.,1t11mmnli "' 0.(H/0.:lO "'0.0:l 

When o.oa is r.ntcrod on t.lw lell m·di1111\.c of \.he nomogrnm 
and a line is l!xtendcd to the upper-right.-hand cornor, t.lrn 
doso-f'rnr.tion l.ine for gcnt:amidn is dm;c1·ili<1e1. From o t!l'l.\ 
lllfoinc c:lcnrnncc of :•ni mL/min on tlw tlb:;ci~sa u line ifi 
drawn verl'.ic:,1 11:v Lo th<i gcntmnicin dose•frnct.ion line. l-'rom 
this point of inf,(irsnc:tion 1\ Cc>rrcspt)n<ling point. on the left 
ordint\te of t.he nomor,rnm i;, a dose fn1ctio11 of o.:m. The 
closnga int<.1rval t.hcn 1:1111 ho adjusted ns 

r ,; "" r/Doso. l~l't\\:l.ion 

"' 8 hr/O,all 

"" 22.2 111' 

Thus, in t\ l)/11.lcnt with $uch 0.11 impaired r(lJ111l 1'1111<:t.ion, ll 
once-1\ -d/ly 11111'(! <)f 80 mg is lilrnly l.o 111nintnin l.lwrnpmtt.ic 
plnsma t:onct11H.rnt.ions. 'l'he nrnintunancc doso for genta,nj .. 
cin in I.hi~ 1>at.i1mt. al~o could he adju~t,id 11sln1J Eq 2 itl:' 
fvl lowi; 
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n,;"' JJ•Dose f raction 

= 80 mg-O.a6 

= 28.8 mg 

Thus, 2\J mg adminiWlrcd ovm·y 8 hr would provide Llrnrn• 
peulfo plnsmu conccmt.rntions in this pnlient. 'l'lu) dccisi<>n 
t.o 11dju~L Llrn d o110 ur tho dosngo interval also should he 
indiviclu1:1lit.ed. l•' lucLuoJionR in pl1mul\ c(mcentraiion of 
s<mtumicin will be le$~ iftlw dosn~e inU,rvul ii; lcnglhcned W 
24 hr. Howover, there mny be u t.h<!rnJ>out,i~ roal!on Lo h11vtt 
f>eak plniunn conc<?nlrot.ions occur :1 Limes a <luy t't\th<!r thnn 
only onc<1. As mcnt.icmcd ubovc I.his, or any other nomogriun 
or colcull\f.ion for closa,~c oclju11t.mc11L, ii; only on upproximn
t ion. Once the clo:ingc 11clj1rnt 111e11L ha~ been mttde, careful 
clinicnl obscrvalion nnd, when indi~\I.Od, monitoring of plas• 
mo conc<inLru l.ions iii wnrranted. Since the loading doi1e 
depends primarily mi tho V,,, II clumge only io l,,:1 docs not 
nccessit.nl<l 11 durngc in t.he londing dm1e. 

L)rug Thcra11y in Hcpntic Discnsc- T hc biot.mnsfor
mut.ion of drug:; iH discussed oxtcnllively in Ch11ptcr :15. Al-
1.hough mnny org11n11 Ol'll involved in drug hiotr11n~f'om1ntio11, 
Lhe liver i11 t.he mo$l imJ>ortant. Ont1 might t.heroforc AA• 

ijume thnL all paticnta with liver d iscn~e would dmnonst.raU: 
I\ prndic!J1ble dP-clinc in drnK climinntion by the liver, 'l'hiij 
h; nol. the c.1u;e. 'I'hcrc are a(lvernl fllctori; that. complicate tho 
mnnagl•mcnt of clrul{ therapy in puti1mls wi!.h livor diseoS<?. 

'l'lrnn, nru nu rnulino17," 11-0rformctl lllhm'nl<lry t.c.i~ chnt 1,rcdicl tho 
r.tfeet of livur d i~~11,c on <lrug mClllholiRtn. \Jnlik,, (.h1, <:ol'rol11Lion be• 
tw<:~n crl'l1l.inino dtnrnnc,11 111111 r1,11nl donrn1rn11 of druv.R, lhcro i~ n,\l. 11 
1:vorl c11rr~ln1io11 tJc,twl'on Uw t't>llltllOnly t1vnilnhl« le~(~ <>f live-r func,tiun 
1111d drug cluunH1'X• by 1hn liver. In rnct , tho climinntiun rn11,s of nrn ny 
lii11tr~11sfr11·mctl tlmK~ nrt1 unuffoc,tcd by livnr dl,cn,11. 

1),111: r,liminntion by the, liv<!r muy ho offc<:t ocl by ,;(;,•cr,11 1'111:tor. in , 
dudinl( !ivur hloud /l(lw, prol<iin hin(lilll( 011<1 vnlurne uf 1li~trihulio11, in 
ud<lilion lo <lrug -mctubri lizing <'Rpm:ity. 

Liver di,011~11 i~ ,ml n ~hll{le wcll-d t•fillcd r.nlily hu~c:un1)Jri~cs n mun. 
bur c.•f v~1•ii111~ , 1.ru,11.ural and f1mction11I 111lorntlo11,. Tlwsu indullc in
flnnu1111ti1J11 ,mcl nucro~i~, whi<:11 1:011~rnll>• nllm- only livor coll funf.lion 
nnd h(<n<iQ dn,~-mu1,11J(,l i,.i llK nl'tivit y; 1:inhr,gi,1, whit·h mrty im1n1il' hnth 
li,·ur c•t·ll function nud li,•cr bloo1l Oow; chulo~ln~is, whid1 111~• in11)nir 
both hiotrm1~furm11lion ond bil!nry dirnin11t.im1 11nd n~opl u~in, which 
11my t•lt.h impni1· r.cll r,uwt.iiJI\ ,m<I <lf!cro11~u hluc,d flow. 

The discu~sion of biot.rnni;fol'matiM in Chnp1.cr :35 indi
cates Lhol the process of h<!patic eliminntion of dn1g11 i11 
l:ompl(1x, involvin1r muny dil'forent. typ~s of chemicnl rMc:
tions. While this is t.rim, for prnct.ic1d 1rnri><>BOij it is mo~t 
importunt to kMw whether t\ dru~ i~ mct.nholized by tu\ 

oxidation (Phasi, 1) or conju1Inlio11 (Phuse II) renction, 'l'ho 
specific. t.ypr. or chomicill rcodion is of less dinicul impol'
tance. Many dru~H urn bioti·unskmnr.d first hy All oxidnt.ion 
reoc:l.ion ruul the resulting metabolita then is ccmjugottld t.o 
fnc.ilitatc urinory e.xcrction. In t.hcse casell it is the oxiclntion 
,·enction tlrnt. proh11bly is nw&t impol'lnnt.. 

The clinicnl significance of knowing the: gen<Jrnl rcudiun11 
involvt'd int.he melubolism of druf/$ is rolnted to ndminist.ro
t.ion of such drugs in the pntiont wiU1 hopotic impairment. 
It generally is t\Cccpted thnt liver difiord()rS which affect 
hcpatocyio ~!Cll fund.ion will impair drt1f{ oxidntion Joni: be
fore dru~ conjug,'lLion is nltcrccl. A s1>ocif'ic example t}ccurs 
wi thin the henzoditw.epine. dU8ll of drllflS. On thtt one honcl, 
chlordh,1.e1>oxidc nnd diuicpnm arc rnct.nboli1,ed initially by 
uxiclnlion reacLioM Lhnt hnve beon dcmonst1·ntod to ho itn• 
pnired in pttticnt.q wilh alcoholic cirrhosis.7,J2 

Accurdini; ly, the climintttion of these drui:8 i11 decrea.~ed, 
und ckwntcd blood lllvl\l\i mny rosuli durinll chronic theropy. 
On the ot.hcr hund, oxnwpnm nnd lornzcpmn undt!l't~o only 
l.'Onjugai ion wilh i:lucuronic acid 1>rior to being climil\J.11:ed in 
t.hc: UJ'ine. Gluc\lrcmiclation doei; n ot, nppenr to be affoct.ccl 
in cl inicully i,t.obl<l alcoholic cirrhos is, and l-110 climinnlfonof 
1.hc~c drui;R is no clifl',.mmt l,h,111 in hCill~hy volunteers. i:,,H 

l~rnm a phurmueokinetic point of view, oxoi<!pnm nml loru-

zepam are more l'aticmal choices thun dinzep1un or chlordinz
epoxide for use in 1)/lticmu; with alcoholic cirrho~iR. 

Mw1t atuclie~ of drng elimination in pntlonts with liver 
disease hove b<iell performed i.n pntionts with either acute 
virnl hepaLitifl or alcoholic liver disease. One should be 
cnrcful ttbout cxtrnpoloting these data to pnUonti; with other 
(.yp<ia of liver dfocuse, ~uch as chronic formK of hepatitis, 
neoplnsin.s of tho livor or cholest.Asis. Furthermore, one 
must not extrnpolnte st.udius of tho metabolism of one drug 
in pntiontg with liver <liAea/Jc t.o onother drug, oven though 
t,hci mot11bolic rcnct.iom1 appear to be similnr. There is a 
mult.iplicit.y of S\lbpopulotions of cytochrome P-460 an
·1.ymc~. Ono drng mny be mewboliv.cd by one of these sub
populut.ions, while nuothcr drug ia met.uboliz<ld by anothor 
em.yme. For thiK rMaon, thoro is often poor correlation 
between the nxidut.ions of t.wo druics. 

HClpntic d iscnse nlHO cnn produr.o chnngcs in serum pro• 
t.eim1 nnd in liver bl<iod flow which c;nn influence the eliminn• 
tfon of drttg$. Becnuse the liver is the sit.e of synthosi& of 
serum 1>roteins, patients with sev,wo chmnic liver disoase 
freq ul\ntly hove decret\Sed protein bind ing of dnigs. In ttd
dition, there muy be deci·eMod pwt:oin binding os II rc1,ult of 
qunlilntive chlllll(CS in sorum proteins. Liver blond flow is 
dominntc.'<1 by thci portnl venous syetem tlrnt drains the mes
cntcric vuins. 'l'hus, oil drugij absorbed from the oral route 
1>asll l.h rnugh tho liv.ir via Lhe portol vein. In ccirLai.n typoi, of 
liver d i11c1tsc, moHt c(1mmonly nlc.'<>bolic cirrhosis, there is 
shunting of the 1>orr~I circulot.ion uway from functioning 
hcpntoc:yl:.es. This lendR to incre11sed pre3/!uros within the 
pol't11I c,yst.em ond shunting of drngs away from the drug
mctnbolizin1' cnv.ymcs. 

One method of cloi1.'!ifying drug$ by the choract.eriatics of 
hepatic eliminotion is to divido Lhcm into those with A high 
htip(ltic (ixt raction rntio 11nd thoi1e wiih II low hepntic exLrnc
tion t'otio. As desc:ribcd in the explana.tion of Eq 23 oJ' 
Chnptcr 36, the hepntic extraction ratio is defined as 

E • fl_,,e - Cv 

c"'' 
whcru C,,1, is the hypothetical me1m of mixed hepatic nrt:erinl 
und [)t>r1.t1l venou11 drug conc<lntrotion~, and C~ ;~ ~he hepatic 
venous drug concentrat.ion. The bepat,ic cl61lronco, Cl11, of a 
d rug iR det.ermi1wd by itl! extraction ratio aa 

Cl11 = J-IBP·R 

wh~re ll JJJ? ia tot..nl hepntic blood flow. 'l'he clas$ificntion of 
dnig11 according to i.hcir hepntic extraction ratios is shown in 
Tubll.l V. Hcp11tic blood now is 11t1ually lho rote-limiting 
fnctor in the hApntic clcnrnnco of druus with high extrnction 

Toblo V-Cla99lflcatlon of Drug, According to Their 
Hepatic EKtractlon Ratios 

Drugs wiLh cm Extraction lludio Great,cr tlim, 0.5 

Lidocoino 
Pt\1prn11olol 
f>othodino 
Pe11t11zocin1• 
Prnpoxyphene 

Nortriptyll n& 
Morphine 
L11bctnlol 
VorttJ)ulllil 
Mel.opr()h>I 

Dru,:s with ari Kxtr11<•ti.o11 /fotio J,11.ys l'/Jnn 0.5 
llinclin,:-Sensitivc Hi11di11g-l nseri,itici~ 
Phonylnin 'f'hcophyllino 
l)inzcpam Acet(lmlnoph~n 
TQl(JuLnmido H~xobnl'bicnl 
Wnrforin Chlorom1>ho11icol 
Chlorpromoiino 
J)it<iloxin 
quinidine 
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rotios, and t.hc metabolism CJf :;iudi dl'ugs nru comiidm•cd to hr, 
[luw-limited mctoboli11m, 'l'h11se tlrugi, dllrnon81.J'lll.c first.
p11ss met11bolifim in thl\l. ul'U!r oral admiuiHl-rnt.ion 11 mnjor 
portion of tlw drug dotis not rc(ich the, sysl.cniic circttlt\Li()u. 
'1'hci1· bioavailubility i~ low nncl t.hcir metal.wliHm i!! 8Cl\!litive 
to 1111ythint{ t.Jrnt. alters he1mtic blood flow. T hus, for 1:xmn
plo, the eliminot:i<.m of lidocoin(l <::rn be d(lcron»od substnn
t.ially in patient!! witli congestivu heart. failure, which uuunlly 
<:ausos ll red uction in hlt!)!ltk blood flow. In pnl.ients with 
cirdwsis and portal hyporttin~ i<m, tlw ;;hunting of blood 
awny from functi<ming hept1t.<)1Wtc.l~ h!1$ tfa, g1·entest. impact. 
on drugs with n hitdt lrnpntic: cxtr1wt.ion rnt.io. In 1)1lti<H1\.$ 
wit.h 1>01-t11l hypertension, the bioovoil11bility of drugr, with 11 
high ext.ruction rut:io may be inercnsctl 11i,:nific1mt.ly, so that. 
t.oxk blood levels mily result. At t.hc prn:i(mt 1.inw there i:; no 
rnutiuc ll\borot.ory l.cn;\. t.h11L will 1m~did. t.his effect. in an 
i11dividual p11ticmt. Ral.hcr, it is i1dviunblc t<> !;lt\rt with a low 
do3e of drug and incrnase the dose slowly to nchievc t.he 
desired response. 

The mLt: of mctuholilun for drnr,s wit.h 1.1 low oxt.rnction 
ratio i~ dcpemltmt on the conccnt.rnLion of drni: 1)t (.he h<ipat
ic cuiymc site, which is proporl:iouul tot.he fnw cont:crnl.rn· 
tion of drng in plosmn. Consequent ly, drugs int.his clnss 1:nn 
be dividc!d furthe1, into t.hoAC\ in which hr.pnt.ic c,liminat.ion is 
dthm· ~m1sitiv!l or inse11sit.iv1~ I~> prot~:in binding. Drugs 
with a lrnpat.ic elimination dist.in(!t.ly sensitive to protein 
binding ore i.:cmtirully 80 to !Hl+% bound, wberotl.s drn,is wit.h 
11 heJ>tltic elimina t.ion clearly im;()lli;it.ive t~1 protein bindi11 1( 
are loss than aO% bound. Conditfo111, thot offect. 1>l11smn 
protein binding cnn haven Hignifknnt effect on Uw hepatic 
deanm<:e of 11 hinding•s<msitivc ill'llg but usually not n bind
ing-insensitive drug, 

Althouirh much is known ul>out, U1e hep111.i(, metabolism of 
drugs and t.he focull'll t-h!il. con 11ffo(:t t.heh· hepi1t.ic elimin1:1-
t.ion, the U60 of dl'ugi; in pot.ionts wit.h pot.m1ti11I nltm·ed 
hcpnt.icdcnrnnc:e ilrntill empil'ic.al in that, there :irn no specif
ic guidelines relut ing t he sev(:rity of hepat.ic d i:;easc nnd drug 
lllimiuaiion, To 1l. gr1.<at ext.<ml thii; is due to lhl\ mu!Uplici\.y 
of drug-melabolir.in1; enr.ymes, and it ifi unlikely t.lwLn sin1{le 
01· simple l:mt.tel'y of loborntm·y test,;; will suffic::e t.o prndict 
t.he hep11tic tiliminotion of all c.lrnv;s. Applyin{( the known 
facts nbout liver dis(iasti .ilong with t.!w knowledge of drug 
eliminution by t.h<i 1iv1,r wm11lly will permit. a 1·at.ionul \tsc of 
druis in pat.icn(.s wit.h disord<,rs of tho liver. 

Therapeullc Drug Monitoring 

Rutional drug Uiompy require~ individunlization of' t.hc 
dosn1w re1~imen for a part.icular pntii:,n t. l n rnuny inst.ances 
t.his cun be dooc by monitoring I.he dinicol. response to dr111{ 
thei·a.py. For cxnmplo, if a 1>atiQnt. wi\;h hypNtension is not. 
responding w therapy and there is no renson to su:-ipcct poor 
compliance, it may be appropriatc lo incrcuse thi, dose until 
the patient's blood p1·cssur(! is under control. Wlnmevcr a 
drug is t1dministc.wed, w,ill-dofintid U,erapeutk 1111d-poi11 (.$ 

should be n 1>rcfrHT<ld port of the manu1romon\. phm. 
Ol)JJcrvation of Uic cliniclll nisponse 01· moni1~11·in1; n rnli

ablc lahorntory t(:Jlt may be e«sy with ccrt11in dnsims of drugi, 
such as 1111tihyper tc11:;ivell, oral hypo1{lyl:cmit:s, 1)nll antic<)· 
or,ulant.6, m1ul1tesics or druw, ull(?d to lowet serum uric add 01· 
11r.rum lipids. For other d rngs, t:he dtll'initfon of n t.hornpeu-
1.ir. <m(j.Jioinl. may not. be dcor or t.lw m1:,m\: of l.(1.x icity m1.1y 
<H:<:ur at dosnges only slight.ly obovc thcropm1t.ic concent1·n
t kms, )•'or some of these <lrng,i ono should monit.or t.hu 
scnun druH l10ll(.X'll\Ll'llt.ion und tbu~ clct<mnine if th1.1 dos@ 
udminiijt.ered Lo nn ind ivi<h111I p!lti<lnt. i~ achiovinr: t.h(~l'npet1-
t..ic conccuLl'l'.llfonR, 

The following arc seveml r.ritciria :md l,YJ)i c::tl cx11mplcs 
1.hnt 8ho\1ld he C<>nsi<krcd b(iforc mem;m•ucl <lru/{ gurum con• 
C(•nl.rnt.iot1!< om of dinicnl value. 
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TJtt, dn,1: mu.-;t h rwc c, r(~tWl'$t'hf(, u~:l,i1Jn, An cxum11.le o f dru1ts with 
irrev,,r~lhln hi'.! loll Wi>Uld h(, t,I,(, nlk:,-lnt in11 111:s.nls whi<·h (:>1:1·1. " lnolinr, 
offoc1. :10.flf a kin1:lo ,10>1<>. At th~ prns,•nt. tinu; I.her<: ,;com;; li, hr. lilll~ 
need for rout inuly 11111nilorin11 111(! plrt,,ma conc<:utmt.iou of l.l1Mt\ dntr,s. 

·nw r/1,i,£,/llpmi:111 of lf,iemll('f: (I( I /w /'l'('P./Jlf1l' $ii<• $1mul<l 1111/ 01:t'lff. 
A llwrnpoutic cm,cm1Lration rntlf~•: for morl))1in fl it: 1101. rnt.ionnl. :Jimie t.hn 
dos,~ r,;quiremf!I\H: m :ty iuc.?r<~!lRl~ wit h us{~. 

'nu, p/rm•111rtr.11/:i1wtic /11'11//e/'/it,,, ll/ //t1? r/J'll// <ll'{' /<11/e,1 ilil.f> fl<<t1il"1I ill 
tlw 1,/,iod Nom1,lit11/ ,«:lwd:,/11. If snm plin~ i• pi,di,rmml i11 n main Lr.• 
11tmcv 1·,mi1111m, slHnd_v ~111((, $lumld hnve lm1m 111:hi(,vcd prior 111 wun-· 
11lin1:, Skndy ~,,,w m11y or.<>ur 4 1.0 » lmJf. (iv1,• nfi.e,· Liu, i11iti111k,11 of 
1.hernpy if n lo:idhir, «lou, is 110!. odmi11i~!.e1'<,d. Clwnr,,,s in drutt h:1lf-lifo 
produced by di~\ill~(, mm;t. l,q taken int.o ,wco1111t. <:}1u,litutivc diffm·
t•lH'«JS in l he met aboli,a11 (Ir cxcr<,tfon or drug~ 11b,1 nr,, k11,)w11 to m"u1· i,1 
pnt.ic,nll; with l11,poti1'. and/1>1• Mll~I disM$1:. 1•'<,r 1,x11mpl<,, poticnts with 
i:n pnir(!d 1•,m11I (~met.ion m11y oxpuri cncu 1H·«.1h)n1tc:d rewirRlor,v deprc~
aion wlwn t.rMtecl with 111orphin1,, due,, in pm't., I ◊ the nt:e1am1lnli1.111 ,,ran 
nctive mctnholitc, nmrphinc-,H1luc1>ronid<,. l"or d ru11,i wi!.11 n , hort linif
lifo, J>cuk ( I <>r 2 hr llflQr ,,rnl do~iu1:) u11d 1ruu1,h (pr~11\,,;inti) det<mnin11-
t.ions arc, 11tlvim1hl<,. The di:Mibulimi 1>hM,: ~houl<I he t'omplot<r he<fur<: 
dntg •.mn(~tinh•n(.ions ore tn~!umr\td. Slow•rdi.•u,;u l'unnulationb tif drtll{); 
l111v« difforcnl ,1L~1>rplio11 ch11rncl"ri~li1\s nnd diffr)rcnt pln•mu com:cn• 
trot.ion v1•rsu• 1-inw prnfik-,; I-hut. must bo t11kcn inlo ncr.ounl when inter• 
pre l,inr: n ~ini:I<' plnsmn t:OIWt!lll.ral,ion. The i,hronk aclminislrntion of 
simw druri• (i~ h>tr hit.urnl<!ll) resull.s in t.lw indm:t.ion <>I' hcpaiic 1lru1:
m~i:1holi~inft ,m1.)1nH~-f;.. A dw:rf'!B~t~ in th(: slendy•~lotc phlsn10 c!o1wnu • 
u•31fo11 or 1.h/\t rlrnf:, r,y ot hft1·s 11w1.-0h11lii1,1l by ,.1,., i11d11-,NI hc,pnlk ,m. 
1.yrncs, muy or.r.1.1r 1111le,~ I.tu, dos,, off h,1t. rlrui: i• i11<,reUB11d. 

T Jw p1<cuwr1ce ,l{ ut·tim: m,!tnl><Jlit,J.-: 1du1ul<i h,t Utlum info <:1>tMfrfor-
11l i1111. Th<: ~e1·11m conc<!llltal,iont of t h1, N•ac"•·~•lpl'c,caiMmid<: mclubo• 
lik of prot11ill:l111idc 6ho11ld he oorn;idM(:d whml ,l$.S~•~in1.( llllli<1rrh,vth• 
mi,, m:1.ivit.,v afUit ad1r,i11fot(,1·i1111 procnill!lmid", Thi,; i~ 1.11.1r~icu!url,v lruc 
in 1ml im1l:1 wit.11 tcmll foiltt rl' wh<1 JllllY l'ii111inul.(: th~ m1:htboli t.c &l<>wl,v, 
Acth•<> m<!lnholit..,, 11IS<) ur1, rc•1>u11llihlc !'or wxic:it.y (ic 111:olur11ino1>h1111), 
Most mHm~1:,, for tltc 11•c.•1murcmw1,l of 1,h,}i.1n11 tlru1~ crn,n~n trttt.ioJI~ do 11ot 
11<:c.111ml for 1wt.ivt1 Lox ii: 11m1111Joli1,,x 1.lm1.arc pru~Onl 111. vory low plu~mu 
con<·<•11trnt.i011s, 

'rJw <lnol_wh·ul m,{thod ttUl!il h<! S{'n,,,;r'fii.i,i ,•1wu11h to nwas,:r<' <tcc·u• 
rntl!ly the cx1w.-1ed s11mm cm1r1mtrati111ix 11ml s<'lct·ti111· <'•tm,gh to /,., 
1'<1r1<1i11111111 iurnrf1,ring su/is/1111<'~,, will ,wt i>1/lm·11"" thr. rr.su/1,. l\11>$\. 
din ic(tl drul,( tlK!iays do not di~l.inr,uif.h hHt.wm:m ~nnut iomnr,- if H rat!mnlr: 
mi~Uu•i, i>f dmr: i,; adminfr.t.tm,cl. It. is importtmt. lo tonsidor t-his whcm 
inf.r.rprt:f inr, t ile p l!l$lll/J concm1trnti(,11 of II dru1: if QIH; m1,111tiomer i6 
m,irr, 111'.t.ivi) or 1.Jwro i$ $1.(,r<<Melet,t.ive dl~positit)11. '!'he (S)·wmfn1·in 
,m1111ti,:,m~1· i• ,,i>,iutfiv<, t.imei; mori) 1>0t<:111. in mu11 tha11 t.lw (l()-u1111111.io
mt,r; th~ 8°(+ )•<t1)11n1.i,uncr or d isopyrnmidc i$ ho\lnd ""'"' ,widly 11> 
J)ltt$11\II !)ri)l.nill~ l.hlll\ iH• c<,rrC8p01Hlill611· (····) · Cllllllli,)mer. Some dru1f•1 
(ic phMyl.Oin) muy be 11d3urhcd 1>,V 11f11111ics in intravenous u1bi11r., sy, 
l'int.!I'" nml bloo1l-,,oll1:1:!fo11 1-1,b,,~. \Vh(:n ;in11 lyticnl n,~uh» do not ril. !.he, 
dinic(d sit.u,11.io,1, ,10111,id~rul-i(lll should be 1:iv1:11 u, tl\lsorpl im1 o~ u l)<>l<•n• 
tfol problem. 

'/'Ii,• <111111 1,wst br <'VClltwll'li i11 I./ie <'<Hll<-.tl •>/ ,01md dit>i<11I j11ll//· 
m;•rr/. Trcul tlw pulfonl, 1101 U1c ~•:rum drug 1·unc,,nt.n11i,)n. A11 ox,m, , 
plo is t he pnliont who i~ lulling tli1:uxi11 nud dtw(,lo1>s 11 )(,w 1>iMllHI 
putns•ium. llypoknlemin 11u1lwN Uw. 1nyo<-, rdiu111 1n(>rr ,,,nsitiv,, to th,, 
rhyt.hm disordt•rs proilur.1•d hy tligoxin, 'l'hu~. l-ho pnfa,,;t with a uormnl 
.si,nnn di1;oxin 1:01H:1mtr11t.ioll mny nxpi,riOUl\C dri.11t •i111l11wd 1:11rdi0Utx• 
idly if hypol<nl<!min nl•o is pr,,.imt. 

TAble VI- Thera1>eullc Ran9es tor Drugs 

Amikocin Trnur,h 4--8 t111:/L 
Pv.nl1 20 .. ;~(I lll{{/L 

C11rb11111111.(lpin1, 4-8 mg/I, 
Di~oxin o.a .. 2 /1((/1. 
Disopyrn mid~ 2-~fi mg/L 
Ethoiiuximidc ,10- 100 lllf!/L 
G,1nt11111 ic:i11 'l'rl>ll ijh 0,/i -?, mg/L 

PM(( IHO m~/L 
Litlocniue ],2··5 mg/L 
Plwnobnrbit.ul lli--10 m1:/L 
Phcn~•loin 10···20 1111t./L 
Primidon<! (sim 11--1?. mg/I., 

1>h<\noburbil11l) 
l'roooinnmi<lo ,i .. l(l 1111:/L 
N,Ac11t.ylprnr.ainumid<e 10--:JO mg/L" 
Quin id inc i .5••.•'1.5 mn/1, 
'l'hoophyl!ino 10-,20 mg/L 
'J'obrnmyci11 'l'r<lllf(h 0.5-2 mg/L 

P1;11k 4 .. J.0 Ill!(/)., 

__ Vulpruic Acid i·,0. ,100 m~/1, 

" ' !'(i(ol of 1)ruct1iu,1m;,I (! ;11.-I .~'-m·til,yhmu~ninmni <lr., 
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Table VII-Pharmocoklnetlc Parameter& of Commonly Monitored Drug& 

Volume of Protoln Oral Doso ~h!Sllna(~re,9~ 
distribution bi<itllng Av11llablllly Routo 01 Helf-Lllo Roi'iiiT" er 

l)(ug (L/kg) (%) (%) ollltllMtlor, fi!oi·mal i'ioephrlc felllo'e !allure 

Amikncin 0.2f> <S PnronlerKI only Honul 3 hr 2-4 dnyR Yes No 
Cor!Jamuicpino 0,13- 1.4 '/6 70 Heputic- opoxido 10-26 hr No No 

metobolite i~ act.ivo 
l) i1;oxh1 5,J.- 7,4 20- 40 60-93 Honnl 3:1-51 hr 3.G <lnya Yeff No 
Diimpyrurnide 0.5 00-80 80--85 R.onnl an<! lfopntic 6,-10 4!i Y<:it No 
l!.t.hosux imi<le 0.62 No11ligiblc 100 l fclpatlc f,O hr adult" No No 

30 hr children 
Cenl.1\micin 0.21i <6 Pnrcn!tmil only Hunn! 2 hr 2-3 dnys YJJ~ No 
J,idoenino Ul 60 P,11·1:nlcrnl only Hcpati,:-mo(.11hf\lilc!i l.fi hr No Yos 

arc uctivo 
l'honobarbillll 1.0 46 130- 100 Hoputic pril'nnrily 3-4 days No Vos 
Phon.vtoin 0.G 00 !JO Hc1>11tlc 10-30 hr No Only in 

conccnt.rnlion IKlVere CI\Sl!H 

dependent 
Primid<)nc 0.6 14 100 H11p,1 t ic-1>honob11rhi1.111 3- 12 ht· No No 

and 1,hcnyl- \!IJ-$6 hr 
othy!mnlonyl- motalmlil.Cs 
omi<lc (PEMAl 
nro tt<..1.ivc 
mctoboliLos 

Pn,,:11i1111mido 2.2 15 'lt.Hlf> Hc1111I 1111cl lfopnlit 2.f,--4 .fl hr IO·· l.!.i hr Ye" No 
N-acctylprocai1111mid11 
hi HC~ivc 

Quini<linc 0.5 00-&I 70-96 Hcpalic--met11lmlilu 6 hr No No 
01:1.ivt• 

'J'hcoph)lllinu O.:l-0,(l 55 Complolo llapnl-il' 
'l'(ibrnmycin (l.2/i <Ii PurnnL,mil olll>• Hcnnl 
Vnlproic ncid 0.2 90 'l<H00 J-101>uLic 

T hcm1pc11tic drug monitorin11 r(lquirns ns much dinicl\l 
skill as dom1 t.iLrution of t\11 ornl nnt:ic,)n,rulnnt. dose by moni 
toring thf: prothrombin timn. A basic a~atunpUon in thii, 
principle is that fl'Clc drug nt the adive td(,IJ ie in c:quilibrium 
wit.It Lota! drn~ in plo.smo or 1>1:rum. This hn& boon Khown 
pr<1bahly to bci tru11 for many drug~. Furthermore, for these 
clrngs, op(.imum t.her11po utic offoct8 and minimal toxicity is 
obMerved when the scrum clru~ <:oncent.rution lies within f lt\ 
ompiricnlly dcd.crmincd thcrnpeutic plttsma concenti·ntion 
rnngc. Howovcr, I.here. is overl!ip between the theropcutic 
nnd ,mbt.hern~ul.ic serum drug concontrotions. T herefore, 
t horapeu~iti drug monil,orln,t should bc cmu;idered m11.111 aid 
t.o, 11<,l II subfit.it.11(.e for, cot•oful clinicnl observation i)1 the 
monagcment of drug Lhe.1·opy. 

The pmpo;;c of this section is t-o provide some guidelines 
to follow for thoraµeutic drug monitoring tmd some of the 
Mulit;,t1L features or the drugs b<iing monitm·ed. Table VI 
contains a lhit of drugs c:ommonly monitorod und t.hc serum 
conccntrntion~ t.hought to repn!s<mt tho tht1rapeut.ic r1rn11<:. 

J11torpretntio11 of plasma dru1t concentrnt.ions cleftriy re
quires n broad lmowlcdgc of cliuicnl phnrmoookinctics. He
ct!ntly, severnl 11ourteisofpharmacokinctic datn hove become 
11V1\ih1blc 

An ,wpendix ol' ph111•111acoki1wtic <11110, dov11)opml hy Bon(•t und 
:,;t,ci ,1(,r, 1 'i~ ov11ilul,tn. lncl~>d(ld 1'1\l c,xc,:;llenl. c·oinpilnt,i1>11B of nv11i11tbil
ily, ul'inm·y exo-tlivn, protein hinctln!(, clMrance, volume of di1Mibution, 
hnlf,lifc uud Lh(•r11pcotic one! 1,·,xle .:.m,-.1m1.ro1i011~ for moll\. or ihc cm• 
rcntly u~cd <lntJ!$, Dnla ..rt /\coom1rnni-0<l by rl'forcncr.~ 60 t,hnl Lhe 
orii i1111I work can 1,(1 dtJl'.llllWl)(.¢d . 

' l'h,, ""w•lct (N·, l ',·r~f)<!.<'liur.11 in (:11,,/,,QI Pll1,1•m(li,_y, i,; providM timely 
d l~t.11~~i11ns of' pupulo1· tor>ic,; in ~linicul ph11rill(1(:okinctiCi1. 

Anol.lu,r 11,.cful 1·ofernncc is hy C':cri;on, ,., I 11<:luclocl Or<! cl1n1>l<,r~ 011 l he 
m11,1or d rug do~"'"' wiLh tlclllil1,rl cll""ll~$i1\IIS i>ft.h,1 r.,}mm.:mly IL~ctl (lrn~s. 

'l'hc phnrmnroki11oti1<i1 of 11hu~cd M>h:;lR:loos nrr wvcrcd hy HMnNI 
mul Ch ianJ.;Y~ 

.'l-9 hr No Ye, 
2 hr 2-4 dnys Yes No 
10,.16 ht· No Ycfi, uso 

with cnut ion 

Table VII provides importnnt ph11r1nacokinetic informa
tion fM comm<,nly monitot·od drugs. A sound knowle<ltie ()f 
U1e dinir.111 phonnacokinetics of ench drul{, u criticnl use of 
plosmo d1·ug concentrations ll~ described abovo and n thor• 
ough cllnic11.l evaluation oft.he 1>11tienL will provirio the dnto 
required for the deve:,lopment of rntionnl dn1g therapy. 
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CHAPTER 38 

Topical Drugs 

Stewart C Horva-y. PhD 
P,ofono• of rho1mntolo9y 
~th.,:,,I uf M<,<ll(inr,. l!nlv<>r>IIV of U1oh 
Snit l.nkc (,ry, UT 114 <:12 

A lal'gc numbe1• of chcmicnl l\[\Clll.:; 1.nny bti npplied t.o t.hc 
!skin 1111<1 mucoui; memhrnnu8 fm· I.heir locul effects. Many of 
tJu~se, such as nnHhi«>Licis, antisept:icfi, co1•(.icost.croids, 1111Li• 
nnopllu;1.icr; 1.1nd lotiul one~Lhll~ic:i, belong to d i!!Unct. phnrmu
color,ic dosscs l.r<mted c lsewhor!! in Lhis I.ext, and will not he 
di:.cu$s<id in this chnpicr. 'l'h~ rnnrninder compri:sci a hctcr-
01:<n1c:ous group of agcnt:1, whkh, by exclusion, are mostly 
nonRelcictive in net.ion. 

Those 101:nlly iwLing ai-:nnt.'! t;hl\t. hnv<i limited chemical and 
pharmncologic acLiviLy 1:encrully hav<i a physical bn6i6 of 
action. lndudud in this group 111·l• protedivc,s, adsorbcn!.ij, 
domulc:ents, mn1►llients ,111d denn,;ing agents. '!'he relative 
ine1'lncss of manv of these substnnc;(\!:' renders t.hem of vfdue 
as vehicles and · cxc:iJ)i<mt~. Con:i<:<.11wntl.v , mnny ii) thi:; 
1:1·our> nrli also pharmaceut.ical n<iccsHit.ics ond mny bP. treat.• 
(\cl in Chnpt.(H· 66. 

'!'hose loc111ly 1.wting fl{Wll\s tlrnt htwt~ genernl chemical 
reactivity include: most 11stril1t{Cllt.s, irrit.1.11115, rubefodcnts, 
vesicant.s, sdero~ing ag<mts, caustics, u.sdinrot.ics, muny ker· 
at.ol_vlfo (dQi;qumnuting) ag1:nts and a mfaccllnn<i()\IS gr(,up of 
dci·ma(.ologi<:B includin1{ h,v1,opigmenting and 0111.ipr\lritic 
agent..-:. 

· Although the skin nnd nrnci>U$ meml>ra11c:; differ consid
ernbly in s l.1'11<:lllrc illld func:1.ion, they lll'C similnr in pcnetrn
hili t.y (to chemical a1;e11l.s) and in Lhdr !'(!$pons(! to certuin 
phyi;icol ond phnnnt\cologic stimuli. Thus, muuy (1f t:lw 
ar,cnls found in I.his ch,\ptor m11y bo 11pplied t.o both t,ypc~ of 
surfaces. Ncvcrt.helcss, it. is obviou~ thaL muny ngcnt.s, for 
which tlmrn is either contrnindic,1Lion or no rntimrnlt1 for 
tlwir oppli(n\t.ion to the m1wous membrnnei,, m11y ba applied 
only to t:h<l $kin. 

In its brmufosl. ph1u·muct)lo1ric l'.ltl11Sc 1\ prot.cc:1.ivc is miy 
agent. t.h11t isolntes th« <ixpo1;ed ~urfo<:o (sldn or nnicom1 
mc111hr1111c) from hnrml\11 01· annoying st:imuli. In common 
J))'i\(!(,icc only those suhstunc;rn; that prot.cct by mochMical Ol' 
other physical 111C!ans ure considornd to he protectives, nl
thouHh tho !;Urfacc t\dio11 of ndsorb<ints and clcmuk<mts 
c1mnot bu divorc<i<.I from their drnmic:ttl properlfos. Prot.cc
t.ivt>s imch as dcmulcm1t8 nnd emollients cusLomal'ily arc 
pl:iccd iu sC!pnrnte cntcigori1is; tllllt: pi·oc\:ice i!i flillowed i1ere. 

'l'he abridged ca(.t,1{ory ()( 1:,rot.c<:Live,:; mninly compl'ises 
the dui;(.ing powdon;, 1ul8orbenl!o, mechanicol protix:tivc 
11r,r.mts and plos1:cr!'i. 

Protectives and Adsorbents 

Dust.ing Powcfors 

Ccl't.flin rul1.1tivcly indifferent (inert. 1111d immlubl<i) suh
s(11nces nre used t.o covt~r uml prol.oct epithclinl surfncus, 
uicel's ,md woundii. Usuolly l,hcsc suhsuuiccs nro subdi
vidtld very fin ely. 'l'hey ge1rnrnlly nhsorh 111oist111·0 nnd. 
t.hcteforn, n lso ad 1\1! c11 (Jt11t!o11s <i<lsiccnnts . Tlui ahso1•pti1lll 
of Hkin moisttu·c cl<•crcnsci; fric~iou and :dt10 di1:1mrn·u1:cs c<n• .. 
Lnin hod-c,riul 1:row1-h. 

The w!ll'.c r-nbaorbcnt. powdm·s should not. he odminii.t.e1·(id 

\.<) wot., rnw sorfnccs because of the fornrnt.ion of cokes on<l 
ndhcl'cnt <:i·trnt.~. Stnrch uud ot.hcr curbohydr111:<l powclcri, 
not. only mny become dou1{hy hut. lllt,y ul1So 11111y ferment:. 
Conscq u1mtly, such powdnrs oft.en conLHin an untiseptic. 
Most impulpnblC! powders arfl nbsorptive, t<) sonHl exLenl .. 
What.her absorption of 1mbstnn,:es, ot.h(lr 1.han wot.er, co11-
1.t:ibutes to the protect.ion of the skin is uncmt11i11; however, 
nb8ol')>tion of fot:l.y acids uml other constituents of pcr~piro
ti<>n, nlong with cutM(•ous drying, contribuks U> 11 dcodc,r .. 
ant action of the powdcirs. IL genornlly is hllld that. the 
udsol'ptive capacity is import:ont to the 1:as tJ'oi11tesUna! J>ro· 
t.cctivo 11cLion ol' chemically inert powders t.aken internally. 

T he clu~mically iner t. dusting powder~ llre not. entirely 
biol<,giN1lly ill(l rt, dospitc the numc~. When c,nt.1·ninoo in 
pores or wonndr; <1r left. ~,pon puriet.nl smfucmi, certain of t.hc 
dui;ting powdor~, cg, talc, may r.ause irritt1tion, 1:1·nnulomaii, 
fibrosis or ndheHiOllll. gvcn without dh:et\t irritiitJon or oh• 
strud.ion of the pc1·spit·atio11, dust cttl\ be tl'oublcsomc. 

Several of the dui;l.inK pow<ler8 nrc inc<,1·purntc1d int.o oint.
m(ml.s, crcums nnd lotion$. 

Benlonlle--page 1305. 
Boric Ac id- page 1318. 
Calcium Carbonate, Proclpltaled- page 776. 
Talc-paoe 1327. 
Titanium Dioxide-page 772. 
Zinc Oxide-page 762. 

Zinc Stoaroto 

Oc,tnd<•<t1111,i1, twid, ziue ~1111 

Zinc sLn11rnu, (r.57 ,05 -1 ], A compmmd of l\i n(' wilh II mi:.:Lttrt' of 
solid orgmiic 1usids obluinml from f;l\s, and C:llll~i~l-s chiefly of 11uri 
nhle pro1>0rtions of zinc $l(•lll'llLC nnd 1.inc p11lmil11to. lt C<.lllLUill~ Lh11 
tquiv:tl(:JII. ,,r l 2.li-- 1 •1.0% (I f i',110(81,:l/J). 

Pn,p11r11tion··-A11 aqueous solution of r.im: Hulful-u is 11dcfod t.o 11 

~odium stoarnle iitlluti,)n, nnd f.hu prudpil.iitn i~ wMh(,d wi f.h w11ler 

until fr<m of sulfote and tl1·ic,d. 

Dc~cl'it>tio11-., .. f i)1(,, white, lmlliy pmvcl<!r, frw rrom 1;1·it1inus~ wi1.h u 
foinl c.hm·ncl.(:ri~tic 1:olor; 11outrnl lo 111oisltell(<d litmus 11111x,r. 

Solublllt.y ... ,.Jn~olu l,k, i11 wnl<•r, ,ilcohnl or et.h(,r l)u!. i~ sol\1blo i11 hon
um<,. 

lJijUll-- ··· ln 11x1t<'r•-rt!J)<ill1mt ointnl<!nl~ i111d o~ n duslillJJ pmv<fot in 
dc,rmfttolo)!it: pmcticl> for iii dQ~k.<:.1t.ing, o~l.l'it1~1mt 1111d protet:1i1,e 
<!ffoc:t~. I\. ht16 bC<•t1 removed from h,1hy clu~lilt(l powders, owin1: to 
ac,:iduntnl, f11Lul inl111l11Lion~. 

Medwnicol and Chem.foal Prott>.ct.i11e.~ 

Severo! muterir.1ls may b~ administm·r.d to Uw ;,ldn i<> form 
an adhercml:, C◊lll,ilmou~ eoiii which <iii.her ma.v h t, l1exible m· 
sc111iri1tid, c!Clpendin1t u1>011 I.he ~ub8t ... u1cus and 1.he mtmnc.-w in 
which I.hoy a rc nppliod. Such 11111wri11l;; may :icrvc t.hruti 
pm·po~<u;: (J.) t.o provide: occhwivc prnt.ciction from the 1,x, 
t.ernal <mvironlli(HJt., {2) ~u 1mwide mechni1icol ,;uppol't and 
(3) to s<1rve m; vc;hides for v11rious medic:anwms. 
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758 CHAPTER 36 

The two principal classcll of mechenic11l protectives aro 
the collodlona and plasters. Neither is used Lo much extent 
todu:v. Thia is bocnuse there iR increusing recognition or the 
bencfici11l effects of air io moint11ining u norm11lly balanced 
cutancou~ bacterial florll of low pathogenicity. Alf!O, tho 
mcchonical protectives may of thcm1;olves be somewhat irri
tntint{ bec,rnao of interference with normal w11te r tronaport 
U1ro~1gh the akin coused by ceruii11 olcagi11oue and resinous 
ingredients especially in plllsLcr~. H also is reco_gnizod that 
rubber in adhesive plMter lnt\Y induce uczema. The ceratos 
may be employed similarly to the plasters. Bnn<lnges, drnsa
inge and cast.a also offord mochanical protection ond support 
(see Chuptcr 105 for additional information). A brief diA
cussion of plostcri, ia included in Chapter 87. 
. A mnnbor of in&oluble and 1·clutively in<1rt powd ers rcmoin 
cosontially unchani:ed chemically in the gnRtrointcstinal 
t ract. I f t he particles poasess surface properties t.hnt favor 
their clinging to tho gnstrointostinal mucosa, and especially 
if they HpliL up into t.ab11lar Rhupes, they offcl' mochanicol 
protection agninst abrnsion and may even offer slight pro
t.ec(ion /lf(11in~L toxi11s and chemical irritants. Muny such 
prot(lctivcs alffO arc adsorbents (charconl, biRmuth com
pounds, koolin) or 119Lringenu; (zinc ond bismuth com
pounds). They are diacussed under thost1 categories. 

Alumlnum Hydroxide Gel-page 775. 

Collodlon 

ContRini not lcs$ than 6.0%, by weight, of pyrnxylin. 

l'yroxylht . . •. . .. .. . .. .. . .. .. .. . .... ... . .. . •.. . . 
EthcY ... . .. .... .. . ... .. . .. . .. . .... .. ... . .. . .. •. 
Aleohol .. .. . . .... . . . .... . . • , • . • . ... .. . .. ... . .•.. 

To mnkc nhout. .... .• • • • .. .• ••• ••. . . •.. . .. . . . •• . 

40 g 
7GOmL 

JM.mL 
LOOO mL 

Add 1.hc 1,l<:ohol and the eLhur t..u the pyl'oxylin co11t.ohml in n 
ijOil~blo container, n.nd •1..0pper the conlainor woll. ShDliC the mix• 
Lure OC<'J:1Rion11ll.v milil the pyroxylin is diuolv<>tl. 

l)c8c1·it)tion- Cl~11r. or slii;hlly opnlcsc1,nl, visr◄1us liquid: oolurlc••• 
or ~ligln.ly yallowish ,111<l hns tho odor of <•th1,,.; •pecilic grilvil;v l)et1Vco11 
0.'165 ,met 0.775. 

Alcohol (:onlen1,-2?. l<l 26'7> of C,Hr,OH. 

Uscs---Chit!Oy to scul ~mitll wounds, for ~he proJ)arntion of mcdi
cnt,cd <!ollodions Q1ld lo protect no1111f'fco1.cd 11ret16 of t.lte 11ki11 from 
t.opicel!y RJ>plic<l irrit11nls , t·orrosivM, <tlc. 

Ca.utio11- Collodion is highly flumnurble. 

fllollible Cvll<>dlonJCollodium ~•11,xilaJ ..... s"° I/I'S 16, pugo '/17. Seo 
al~o Salicylic t\C'i(I Col odion (page 7GB). 

Ab&orbable Gelatin FIim 

Oclfilm (Upjvlui) 

A st()ri lc, non11nUgonic, wnt.cr -insoluhlc, gelotin film obtllined 
from II sp~dally prepared i:uhlti11,fonni1ldchyde solution by <lryilll( 
on 11low11 n\. conijt11,1t t:c,mper11t1Jro and humid ity with •ulacquenL 
Hturilir.11l io11 by dry heat. nt 140° !.O H9°C for l'.! hr. 

l)cscription-Li~M nmhor, 1rn114f>lll'<!l\t, 11linhlr. film lllllL bcconwQ 
rul)bety when moi,,11,nod. 

!:lolubilily•--l n•oluble in water: it rrn$1nnca n rnbbcry Colliji6tcncy nftor 
ll~in~ in wnl.cr for o rt,w minutes. 

U~c~- n oth n, 11 mcd1onical protcaive oud as" t ~111110rary s11p-
1mrtive st.mcture und reJJ/ticcmc111l mat.,fr in ~uri:it·a/ repair of 
dl!/ccts ir, membra11c~, s11t;h rut the thirn mater ond tho ploul'o. 
When cmploc(ld hutwecn dnmlll(ecl or 01>t1r111.ed siructuros, ii pr&• 
v1m\li ntlhosions. Whun moi&t.oned, the film hacomeR pli11hle und 
1>lnRLic, Ao thnt it. con be fit red lo tho oppT<Jpriate smfocc. Ab~mJ>• 
tio1itcq11ireij I t-0 G in<mt.hs. I t. ie nleo n com1>1>11~11t. of •L<unodhceive, 
l o ho plocod uround nn o~Lomy. 

0 0flc--Applie<l in the form ofuhcclJI, prcuiou~ly sonkcd ln isoton
ic ~ndium chloride s1,l11ti,m 1md cut to t.h~ desired Nhll()<!. 

0 <>H111( 11 Forma--- Film: 100 x 126 mm; Ophthnlmi(\ fo'ihn: 26 x 
!iO mm. 

Zinc Caelalln 

Zinc Gelnlin Dool; llnnn's l:1001,; llnttn'• Pu5to 

Zinc Oxide .. • .. . .... . .. ......... . .. . ... , ... . . .. .. . 
Gcl111.fo . • . •• .. . . . ... . .. .. .. • . .. .. ..• , •...... • .•. . • 
Olycorin . . . • . . ..• . , . . •.. .. . .. .. . . . ... .. .. . . . .... . . 
Purlflod W11tnr . .... .. . .. •.. .. . ...•...• • . • .••. . .. .. 

'I',, mokc ohCl\1l ... ... . ... .. . . .. ...... . , . , . . •..•. •. 

100 I:' 
150 g 
400 g 

.Jli.Q..g 
1000" 

Clr11d1tnlly mlJ lhc l(elnc.in lo Uto oolcl Jllll'ilfod wolor, wiUt conshml 
sl.irri11g, allow the mixture 1-0 •Intl(( for JO mitt, nnd lhett hcot on I\ •telllll 
bAth ,me.ii thn l(Olnth1 dissoluou. A<ld lhu iinc oxicln , which previously 
hM bMll rubbed to 11 Rmoolh 1mat1: wit.h Lhc glyce1·in, nnd H~ir c11rof11lly 
unlil n Rll\ooth jolly rc!stilt. 

Ose11- Melted 011d ap plied in the moll.or. sb1tc boLwecn layers of 
l11mdu"c t.ollClM aprotectiue 1md to Http port voricosiLic~ ond slmibu 
lcijionij of tho lower lilnbs. After o tlo1·iod of ob1>111. 2 wmiks the 
dressing is removed by ~ooking wiUa w11rm water. 

Do~e- Exumol, os nn occlusive hool. 
Do~age Form•- lmprognoted Ga111.e, in 10-yd loni:ths in follow· 

ing widths: 21/h 21h, 3 nnd 4 in; improi:nat.ed with while vr pink 
paste (t.hc latter colored with a 3m11II nmount of ferric ox i<lt). 

Kaolin- page 796. 
Lanolin-page 1312. 
L11nolln, Anhydrous- page 1311. 
Mineral Oil-page 788. 
Mineral Oil Emullllon-page 788. 
Mineral OIi, Llght- pago 788. 
Ollve Oil-page 1309. 
Peanut OIi-page 1303. 
Petrolatum- page 788. 

Other Mcchanieo l und Clu, 111loul l'ro1nc1lvcl< 
Petrolatum Gauze [P~trolntcd (lnuxo)•- Ahaorhenl ~nuzt1 51\Ulnlte<I 

with whlt.o petrol11t11111. Tho woigh l or tho petrolntum i, 10-- 80% uf t.lto 
woight of the Gnuxl'. It is storilo. l' r<•J)n l'<ld by ndclini;, u»dor Mcptic 
001'1dit ioni , molten, •lorilc, wltllu 1>etrolntm11 lo clry, ~t.cl'ile, uh1orbout 
r,mr1.c , pN.-viou•ly cut tosiw, in 1ho rutio oroo g orpc1rolntum l<,cnd, 20 t: 
of f(l\UZO. (}$e.c: A pr<>tertiu<' dr<:iJS!tlf'.; 11l~o ft8 11ncklng mr.tcrial for 
post.o))or111.ive pht(lff, pncks, roll~ 1md tnllll)<Hl$, nnd IIB II wiek, drnln or 
wr,11> •11rou11d for t11hing. fL iH clnimcd 1.hot the!'(, is Ill) denser of tlasuo 
m;l(;(;rnlion and thnt no growth of cro nulnl ion t i:isuc lhrou11ll it occurs. 

OlnHl lh ieo11c (Poly(dimethyl•iloxnnu; l)<)ly[1)JCY(dlmethylsilylcnel) 
(9000,06,91 (CiHoOSl),,J-A wntor-rOJJ<Jll~nt silicmao ,)ii consi~li11i; n•
evnlinll~ or dim~thyl silo)onc, polymer• of tho ?.00 at ri(,s of fluicl11 (~~v 
Si/icJw11•.•, li.;low). It i9 11 walcr-wl,iu,, viscous, oil ,liko liquid: imml1«:lhlc 
with wat.cr or olrohol: miscible with chloroform or ulhcr. Us,?s: HRs 
Akin -ndhoront 1111(1 wator-repallont propcrLi~s. It i• l,°'h II JlTOttctivc 
nncl nn 01nolliont, for which ii~ Jo'DA clo~~i!icnti,m is Cotor.ory I. A1 >plicd 
lo the skin, il form~" p1•owf.llue fi lm thnt. r,rovitl11s a tinnier t~> ordmn1·y 
eoop And w11t.,,r 1111d wntcr•solnhlc irritnnlll. 'l'hc film lllllY lilsl ~CY~l't\l 
hour,; ir thee kin iR ox posed m11lnly ll) nqunoua nuKliu. 'l'he fi Im 11rovidM 
o Jeij• •o(foctivc b11rrior to $ynt.hdlc de!R.rAent~ nud lipitl-soluhlc m1H<:ri• 
,,l~. A11ch n~ orcunic solvot1I$. lt 8houlcl not. he nppliod excoJ)~ in t1)11loc:1. 
dermnto!IOH and ilol'lnut-Osos 1\f(lll'IIVnt-0<1 by snb•lntt~e• lhui cuo \lo 1·0-
pellr.d by the •iliwnu. 1,i,i 1H1<1ful in 1>1·01•onti n~ lrritnliou from nm11,ouit1 
prorluc,cd hy ~hu uriuu of infu11t3, but it mny CXACi!rhulc prooxistinr. 
irri lntion. 1'he ocduHivo 11rotocti1lll hy the silic<mn i • dcl.rirnou lul to 
innnmnd, t.rnumntixcd, ~br111.lo1l or oxcorlot~d skin nnil lo l«ilioris ro,1t1ir• 
ing free <lntin11go. Howovor, ,,,>plied 1ldjnC1\0I. to ~uch lesion~, it offvr11 
t>ro\cctlon ngninstirritntin~ di11chorgo11 and mnc.~r11i ion. It prac\ic11lly is 
hnrmlc,,s, n11d doos not sen•.iliv.e ,kin buL it docs cnutn temJ)Ornry irril11• 
Lion tu Lhc, CY(\$. ti 111ny he lncorpornl~d into eintmcnh, r.rMml nnd gels. 
Do.11•: Apply uniformly wilh rnhhittR 3 or~ c.lmus for t.hc fi,. t duY<•r c.wn, 
I-hon twice d11ily. /)r,sa11r J.'i11·m•: Aorusul, Croom 011(1 Oi11tme11t: W 
nnd 30%. All concentriiLion• from I to :!0% ore up1J1'Qvcd. 

Slllconee (J'ol,yur~ar101//oxa11e1)- 'l'heMc 1,re orK11n<.1<1lll(.on polymora 
«ontuininll ch11ins of nlterMling ,,xygcn nml ~ii icon ~•oms wilb suhHil11-
cnl-nrc1111icgrou1>~, frnquc11tly mnthyl or phenyl, att,wh,,d to t oeh sil ic<;,11 
ah>III, 

f>r~pornli ,m: These J)olyn\CI'$ 11\{ly hu fl l'CJlllNJcl ~.)'ttLhuLiMII~• by ~ ll• 
densm~ nlkyl ntcd or arylntcd dlnnoh . Di•uh,tiLutod 1ila11~<liol~ 
1H2SHOHh) form linon,· 1>olymor~ hnvinM the ft"nerul furmt1l1i: 
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C:ro,-,-H11lrnd polynwrn rt•sult from ,:ond,:irnu1io11 of mixuu·~~ or ,uh~ti
tutl!d ~ilmwdiois 1.1ml 111on<.suh~l-it u11,d Ni/a,wi.ri11/.• [llSi(Ollb], rc,prte• 
s<:nt<,d hy (.ht; r,,1i,)wi11r, pnrt.iul formuln wlu;r(, Hi~ n hydro«a1·hon rml,ml: 

Ii If I{ 

1 I 
···· () ·{)·-·::ii 0 ··Si· ·O . 

I I I 
R H 

0 
I( I lf 

-0·· · Si · ·0·- -Si ···· -<)- -Si -·· 0-·-· 
I t{ ! 
R H 

It 

One 1nt~t.hod or Jlrf:t)1lrr1t ion invol\lt:s intm·iwtio11 of sili(:un l<~l.rm:hlo
rid\, wilh ,1pprn11rintr, Grl11oord nmi:<:nts lo yidd ulkylawd or nrylutcd di • 
chlorosil1111r.s. Al'!(ll' hydroly;;i, to th,, ,•orn,.1><>11dillll sub~t ituk<I ~il1111 • 
,,I~, ,11,h.wlrn1io11 1>1·<1tt<dur1,~ ore II~(!(\ 1.11 nlfoc:t. r.,,11,1<msati1111 J)olynrnrizn 
t.iu11. Thr, ov(:rnll rn,w1.io11, 11~ it inv<1lv,,s 11 ,11~11bst.iu,1otl silmwdiol, m11y 
I),, r<i1u·,,,1,ntcd a:1: 

8ilico11 
totrn• 

<1hl01·ido 

Disuh~1.i-
1tllr.tl 

dic:(1hlM• 
t.ihuw 

J)is11h&ti
U1h•d 

~ll011ocliol 

l'iilimn1r. 
lilll•ur 

11~ly11101· 

l'r11p1!1•1frs: 8ilicm1(:~ wit.h n wid~ r:rn1((: uf prop1,rt.i1,:; mlly h~ J>ro 
duccd hy vmyiny, !,h(< ,;11h:;1.it.1w11t H 1,111d l.h(, dcy,rct• of c1~is,.,-li11ki11Ji
Physin1lly, silimll(lt, vur~· from mobile liquid ~ tln·,>\<f?.h vi~!'.<)1.1~ li<11.1ill~ 
n11d st•miuolid» 1.0 solidN. Viw~"Jilfo~ n1111(c frolll 0.65 t,, J. ,000,00(1 t(,;l(. j , 

*toke~. In i:01u,rul, I.hey dispitly hii:h• and low-lt!1l>J)1\r!IJ.11rt. stt,l,il ity, 
Tlwy ore odorless, lnsLdt•ss, tclnt.ivdy inert 1:hc,mkall~· fill(\ phy,1iolo1ri.
,·ally, wnlol•rc.,dl<111t 1111(1 pM,<:a~ 11111ifonm ,.:hornd t!risli(..-,. lln111od i
fic,d ~ilic:onr.s ,m, gNwrnlly i11s!ll11bh, in w1111,r: ht•t•n\lsc of ~hi. l-hc li,111i<ls 
often nn~ l1!rnwd sUi<·o11,r oil$; how,~\'or. n wutlw•·ioiolublc nodium st,h. or ti 
~iml'l~ sili(:ouo, chcmicnlly ,odiw11 11wrl,y/ ~ilicoll<II<' (Cll:,8i , 
(OHh,ONnf, ha~ been murkt:ln,I. 

Us<!.<: Jlro11(11·11tion3 t'(ll\l.11i11in~ ~i!foonM hA\l(J w,1·in11r.1,l<,i•1111.ll(1loj{i1:(1I 
uses (~c~ l)im,::t.hierJt1c) and 1,r1, u~Qd ar, i111:l'(«(ionts of l>MM for t>i11t, 
1110111$ nn(i linim~111~. In th(, r,)rm ;,finho l11t.io11 ,;pr/I~'$, 1,ilic1,1n6 l)r<•parn
lion$ hiwc bten ~mplt>ycd in t.ho lniltilll(<ill-of p11h111mm·y edcmtl inv._,Jv, 
inr, frothl111r llf fluid 111 \.he, 11111)(:r n•wir11tory lmct. 'J'h<'y ttlso nn\ u,NI 
ornlly im ,mti/1. nt.ulc,nl, or t:n~tri<! dcfo,1111i11c o~~n l,i (Ac,, Sim~1./iinm1.', 
l>UJ{l• 79!>). /I silkonc, bow1<,iu111mlt,~• ha, founu nc,,,,ptauco for use• us 11 
ph)•ai,~11 ng1,11l in lrc111i11g co11tlit.ion~ rr•q11irlnti l'ingur <,xcrds(,, The 
wulcr-re11vll<ml pro1m1·ti,,~of1hosilitonl!6 hnvc folmd connidu11~lc us~ in 
111:nm1. v11rioty of up11lk,.1.io1rn wlwrn <iom1>lo1c,, tlrnina~c or 11<111,,0,1,; fluids 
from surl'm:(ls ia dosirnblt,, 

SHicon<~H virhmlly urt~ 11011irrilotim~: .,~01)s¢<1t11..W11 ly, silk,)l\(t rttbhi.!N: nr<~ 
usNI in vnrious imlwdling cat-h(,lurg, tul.n:s, <•lt:, and in si)mc lyp(•,; <)f 
prosllmsos. l,i,111id silicmH•8 arc UHt'(I olso to rill in hy1>••1)IMlk~ h•>dy 
111•r.,1~ (or r.11snwlic p11rposHs, 11ltho11r,h t.h,,y lc11tl l.cJ rclot:tlll: b1l1?nu,r. of 
flow und<?r ~rn\•i ty nnd motion, 

In nddition to mies involvhlK nnl.ith:uni,m, wu(tu·-rvpdlont nud n01,irJ'i
h1~h11i th~•·n..:t.(,rl,tit,11, silicones also ,m, cmploy1,d lo Jlf<"'en\. ~tkl<inr, of 
one 1)hjo,;1 rn onot.he1• mul 1 hem nm rnff.?nt~d hl ,·ommonly ns ru1tttt:-;t! 
1t1:(>11(s. lt.xam1,lc• •>f m,ch ,miploym~nt. l11d1111<, r1,laasc or r11hher nm! 
111111;ti<:~ rrom nwlds, fund from mot al, ice rmm !ht, win1:s of nin,rnl) flllll 
ttlJ)~\!k~ .ind t11i,1<,1s from moldt. 1111d dy<,~ in whkh tJuiy 111·c, fnhric1tle1l. 

Bilino1c, rnl,l,.,r~ "''" Ui\Ocl Ii> <:Uc{1J>ta1l.1\.~ ~u,roi1l hormmu:, on1I vtlwr 
dru11s l11l~u<lod for chronic us1,, in nrd,,r lo n:111)'(101.>sorJ)t.i<i11 ,md c,ffcr.t.11 
t"l";~itory ucl-ion IMl-illf( in som~ in•H111tc~ (m· 11~ 1,,n1r n• 1 y1·, C(ln\i1111• 
i111: <11tv!1lup111c11l~ in J.l,i,; fidd <.,ffor inl.!,1'<mti11~ po,;.~ibilitiQn, 

Zinc Cnrhonnk [COaZn( I '.lti.38)1 ·· While 1·homl1olwdroids. l'.>11l11hlc 
10 ppm in wnlcr ul. rn•; ~oluhl•, in dilute ncids. nlk11lic~ or sol11tiot18 of 
ummonium snlls. l.ls<'s: llot.11 for ilf• lubrk ity aml 11s 11 dryi1111 111(0\ll. 
AR n skin prof.t.'<,lllllt. it t'nlls inlo l•'l)A C11lr.1ior:,, I. It i, i1wludud in 
,~11)1mmd11! 1.011h:nl horn nm! ~•mhurn 1>r<•tl11cl,; 11ml <1ill\1111>11r1u·,1• protccl.
untK. J>os,?: 0.2 t.o ~%. 

Demulcents 

Dmnukl)nts ltl'li protceLiv1i ngont~ t.hut. ,ire employ<id pri-
1nnrilv to nllevinto irritation (demu./cel'r.- -·l,o Hmoot!1 <l(IWU), 
l)lilticulul'ly of mucous mcm1.>rn,1os 01' obrnd<id ~iSS\1(!$, 

Tlwy uhso on.en an• a1mlied t.(1 the skin. Thl!y gl!111)rolly 1.11·e 
1.11>plied t,<) Uw surface in viscid ~1.icl<y 1,rcp111·atio11s t.hal. 
eov1ir t.he ,wtia re11clily. The local nctiou of chmnicul, mc
<:honkal or buctm·inl ir ritants, thereby, ii; dlminiljhcd, (111d 
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pain, rofll!xcs, spni,m or <,utt11:1'11 nro ut,Umuat.cd. 'l'htiy 111!,o 
prr.vent drying of I.he uff<il\t.(id sul'l'oce. 'l'he demukcnt.s 
n111y be applied to the skin in thu form of ln1:ions, cat.11plmm1s 
or wet drcssin~, t.o the g11s(.rointestin(I) t.rm:l. in Che form of 
de1riulcunt liquors or enemas nnd t.o t-hc lhr,.11\1. in t.hu form of 
past.ill<is. loi.cnJ:!'<:s or /{fll'r,les. D<imulcc,nts n!Ho 11rn i11d11d<:,d 
in nrtifici11I t:cnl'f; nnd in wet.t.ing ni,:cnis for wnt.nd. lcm:ics, 
When demulcent~ arc applied as solid mat.cri}.ll (H~ in lm.
<mgcs or powders), Lim liquid is provided by se1ireti,d or 
exuded l1uids. Demukcnts fn!quently arc medicated. In 
suc:h im,tnncos UlO demulcent may be o.n adjuvnnt, 11 corrc<:
Livl'l or a pharmnr.outicnl ncccs.<;ity. Mnny oft.ho demulcent~ 
n1·c also laxative~ (pugci 783) und are m1ud 11s such, or they nrc 
u11ed with l«rntives ox antacids for their demulcent nnd lu
bricutin1; action. 

A vurieLy of chemical subi;f.a11cei1 posses8 demulcent. prop
ert.io,;, Among t.hc6C ani I.he ali/inntes. mucila1:~s, r,um:;, 
dl)xt.l'in,;, stMchcs, c<n·t.ain i:.t1RMS ond 1>olymerk 1>olyhydric 
1,lyc()l~. Mucus, in it.1,clf, i~ 11 no\.\1rol clc.Hnulcent.. Ct,rtnin 
silir.nt.os that form silicic acid on exposuro to nil· or gosu·ic 
.iuico and glycerin, alt:hough it fa of low molnculm· weight. nnd 
hns rdativcly )<)w hindinr, power, frequently 111·c pl11c11d 
among thu dt!IJHtkcnts. t\l:;o th(! culloidal hydrou:,; oxides, 
hydl't)xidoa 111id bosic snlts of S(!venil met.ills ore dtiimf,d 1.0 be 
domulccnt., but. o~(:or,tublP. dinicnl p1·oof of the dnim hos not. 
bumi 1>rovidod. 

'l'hc hydrophilic (;1)1loidnl propertioi; (>f most. or the denn1l
ct>.n l.s ouikc 1.he1Y1 Vl\luublc cmulsifitirs and su:,pcmdinl.( 
lig~nt-~ in wnt.er-sol \1ble oint.mcntl'I lmd $U6pe111;io111;. Tlwy 
ulso rctord 1.ho 11hsorptio11 of' m11ny injc<:tions o"d, thw;, mny 
be mnploylld in sundry depot prcpM11tio11s. Muny of the 
dcm11lc:m1t.:; mask the [lnvor or nwdicumenls bv mea118 ol' ul 
llm~l- thrco physicul phe110111e1111: (l) they opi>unmt.ly coat 
th<i taste rcc<,pt.1)r;; nnd render I.hem less sm1&1t.iv(¼, ('.!) t.hey 
iiu;orpornte mnny organic solute,:; into miccllo!! oncl, tlrnreby, 
diminish the frcie conc1mt.rntion of ,mch sol11t.cs 1md (a) tJ1ny 
coal. Lho sur1'11c.cs of many p:ut.icleu in suspen8iou. l:lccmme 
of t.Jm mlhcsivcness <>f U,e <lenrnlcents. t.hey are employed 
widely 1\S bi11din1{ ugon1.~ in t.ublcls, loicnti<•i.: uml ,;imilur 
do!!ag() forms. Conscquont.!y, (!m·tnin denn1lcent.s will he 
disc111:~od in Chnpl:r.r 66. 

Acacla---pago 1304. 

Benzoln 

Gurn Hm1j:emin; llt:nzm? 

ThCl holsnmi(, resin v1.>1.11iocd fr()l\1 Styrc,x il,1117.11i11 Dry1mdN or 
Styr(1x J)(1ml/,•/,11w,mi< Purldns, k1111wn in comrn,irce :rn S11mulJ·11 
Bem.oin, or Crom SJ.vrnx /.()11/1in1!1Jsi~ (l'i(!1T1,) Cmili ex lfort.wich, or 
other Hpuci~~ <>f t.lw 8ted.ion A111./w#,Yr<rx of Uw t\1!11\1:\ Sl,v1'<r,t. 
known in commor(:c 11s 8imn Hl•t11.Qin W11m S1.vrae1'<1(•). 

S111n11tr11 bonwin yields not. 11,~H thall 75.0% of :rlcohol-,;olubl<• 
t?xl-nwl.iv«, und Siam b-0111.oin ~<inl1ls 11111. Jc,s• t!uu1 90.0% of ukohoi• 
solubli, t~xtr11<!l.iv1,. 

Con~titu11nts•••- Si11111 lwnwiu conhtins ulioo~ (18% of <:ryslitllim, 
1:011if1wyl be11w<1/.e. IGr,H,.,O.,t; tsJ> lo 10% of un 1ml(>rpho11s form of 
t.hi~ compound i• nlso pr<:s<n11., !%nw r.1111i/el',)'I o/('u//ol (Ill· 
me//wxy-p-liyd1·ox,\•cimwmyl u/1•<,/wl, mp 'l:l-74°) om:urs in lhc 
frcu ttlntu us well. Other t(11n11ounch, U1111. h11ve beon isoluu;d 111·(, 
lrn11z<1ir. ru:id I l .7%, 1/,sian•.,i,wlh• ucid Ci%, ti111111111yl l><mzM/.1• 2.~% 
nnd 111mil/i11 (l.:l%, 

Sumntm b1,nzoin hos lwM rc:JlorllJd t.o c<Jllll1ill b(,uzoic und dn• 
namic ,if.id ()Stl\l'll oft.he nlcoh1JI bc11~ore.si1111/ 1111d prohnhly olsu ol' 
t:unireryl nkuhol, f'rt,<1 /1<mioit 1111d d1mQ111ic (11:ids, .~tyr,•11e, :i lo:{% 
<'f ci111111myl <:i1111am<l/.i, (11lsn cnllcd s1.yrt1d1i), l ')I. of phe11y/p1·1111yl 
cir111<11twf.t', 1.% of v<111illin, a t.rf11~,; of b1miol</,.,h.\'d,i, 11 little l1<mzyl 
dm1011u11.,, nnd ~Im olcolwl cl-i11un11rMi1wl IC,.,H.i).,J. 

Uostwiµt iou····-8umu/nr llmuuio: Blo<:kt_; vr l\11n1n; of \'ttr~·int~ ~ir.c~ 
11111di, Ill) of ,·omptlt'l<•<l l<•m·f. , with (1 n•ddi,1h l1ri."1·11, n,cl<li~h 1,rnv or 
f!fUyi,;h hrown rt:<inmm 11u1~s. 8illm li<'•t~tJin: (~t11npn)t1:i<~d t,«.•hl1]u:likP 
1t1ttrs of vnryi11n :-.izt• ruul sht1J)<i. B.,,(.h vitl'it~ti<::• iu'(: yi,llowiijh t~) nts1 y 
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hrown rxl1<n111lly Hnd milky ,vhit r. on frm•l-urn; html 1111<.I bl'ittl1• n\ ortli-
11M)' 10111pora1.11r,:1> lmL ...,ri;,»~d h)• hcmL: Orl11l1t1 Lit. ond h~l•nmic· otlor; 
(lrmnr.tic ond ,lir:ht ly 11,:ri1I !MIO. 

Us,_, . .... A f>l'<ll<!l:I iu11 llfll)lication fo1• frri1n tiona ol' thu allin. When 
mix(!d wit.h ~-ly(.-<>rin nnd wnwr, ~he Unctmc muy l><l ~pplic,c.l Jocnlly 
fur ,,ut()11i!m1s u/cprs, b<-dso,·<'~. ~m,:,kctl 11ippl,:, un<l /i$.it1n•~ of the: 
lips 1111cl 111n1s. For U1rm1tund bronchio l inflnmmnt.iun, tho t incture, 
11111y \lo mlmini~tc:rcd on ~1•g1ir. '('lie till<lturc nnd com po1111d tinc-
1-nrn s;om(,t.iml!s nm 11scd in hoilinr,- wnt.cr nH Htu111n inhnltuit:~ for t.hcir 
t•x1wi:l,11·,m/ niid $ll<>thi'.11J,f ac/.i1m in nc11U1 l11ryngiti8 ,m,l 1:rnup. In 
,,ombinntion with zinc: oxido, it is llllt'-d in hRhy oi11l111c,n ts. 

Do~ll·--'J'opica/, ns II l 0% tincLuru or compound t.ioc:Lurc (holowJ. 

()0111111111nd Bonzuin Tincs.uro lliAIRoimun Equiti• 8t111cti Vid(>ri•, 
Bt1l,;nm111n Crn11 muiul11lori• , l.~lstunum Ciillwlicum, B11ls111num '1'1'nU• 
mrtlitulll, HolsAmum Vul111'f11ri11m, ll11lsno111m Pcrsicnm, B,1l1Utulum 
Sucd um, Hnlsnmum 11ri,ui, BnlN11lll11>r1 VerYllini. (iuttoe Nador, G11W1l• 
Ju,uitnrium, T incwi·n Hnls,un it:11 , Bnl•um llf th<i Holy Vkiorious l\llighl, 
Comnuuid<,r'~ B1,l,w111, Priar•~ B11l_••m1, 'l'urlinet<rn'R l»~•ps, Poral1u1 B11l 
•nm, Sw11lli•h Jj>1l:snni , Vr.rvnin H11l•11m, ' l'urlin111tm'~ Hnl•nm of Lifo, 
BAl••m do Multh11, Word'~ ll11lanm, ,Ji,ru,wh>m IIul1111m, Saint Viclor'• 
BnlJnm, W~d.,'• J)t111>s, Woo11d l(liKir and Bnhuu nic: 'l'inc-wrc!•-/'repn• 
mlio11: Wit.I, l.x,11,,iin (in mod<irtll~ly 1,our:1c IJ<lwdi,r, HJ() I( , ~loe (in 
m1)dor11 t'1iy conrso 1>M,dcr, ?.O j(), ~tornx (80 i;} 11nd tohi b11!8,llll (•ltl g), 
prn1i11rn n l.lnct.urc 0 000 ml,} by Pr<1c,!ss M (pujie lr.4:l}, u~inp. ol,X,h(ll OF 
the lllOIIMTIIUlll. Al,•olw/ (..'011/(•111: H Ill 80% orC,H,,OH. 0$(:N: l?t.1-
pccinlly vnlunlile in acute l<11y1111iliA, olAo in cro1111, wheu mlded I-<> h<Jl 
w,1u,r ond U1c w1por in holed. By ~dditig • t,;nHponnful or Ll1ll ti ncture to 
hoiliny. wnh:t i11 m1 i11h11lc,r. cmd inhnliny. 1,ht l'IIJJ11r, v<1ry ,,ffout.ivo ,·()su its 
11111y b,, o l11ni111,d. Snn Chapter 104. Al~,; odmini~lcrud. on Sllt(1i1•. 1·,.,r 
throi1L Wl<l bronr.hinl in!1mnm11Lio11 und ti• ,1 lor11l n1>plic111Jon, whon 
mixed wllh r.l)•<:<>rin nnd waler. (or 11ll'<'l'IS, Ile</.~(»'('~, cmched nippi<', ulld 
fi•s11rr., tl( Ill!! lip~ @rl omi,. l),,.,r: '/'r,ph~1/, a~ required; i11/ia/alio11, 
1% in vt•r.1· hnl Wti! c:r. 

Carbomer Methylcellulose- page 1306. 
Gelatin-page 1306. 
Glycerin- page 931 . 
Glycerin Suppositories-page 785. 
Glycyrrhlza-poge 1295. 
Hydroxypropyl Cellulose-page 1306. 
Hydroxypropyl Methylcelluloae-page 1306. 
Hydroxyethyl Cellulose- page 1306. 

Hydroxypropyl Methylcetlulose Ophthalmic Solution 

A ~l<:rik, solu1.ion of hydroxypropyl mothyl1:0ll11l0Ko, or II grodo 
cont" in in1: l!l.()--:~().0% mi,thoxy nncl 4.0- 12.0% hydroxypl'<>tlnxy 
groups; mBy cont.~in 1111limicrohiol, buffering nnd •l11hiliz.in~ i1genfs. 

UticS•--A wcUfo11 soluiion for t·rml,.cl. hln•cs. Hs cll!mulr:cnL nc
t lo11 cll1crn11se~ t.hc irrillmt offocl of 1.lw lenH (lll the ci,rncu. It oho 
import~ vi~r.cllls pr<•l>C:rtics t.o 1,ho wctlilll( ~olntfoll, whk,h um,ist.;; tho 
lc,ns in ~t-11yinll in pince•. The dcmnlccnl. (>ffoct ul~n fi>i<lg ll))l>l icnt.ion 
in ophthnlmi<i dcc<>nncslnnts. "Art.ilicil\l llll\r'' formulnLiot\& coll· 
tninini; this cl rn[{ m11y l,o usod when la,:rimaLion is i1111deq1111fe. A 
2/ 1% solul.inn is u~1ld in 11onio~cope~. 

Dnsc ..... 'J't11>i1:11/, l.o 1./111 conjunc,t/1111, I clrop ofU.:J to I% ool\1l.iull ~ 
or -1 ti lll(..'1111 lluy. 

Dos111rc P9t'lll~- o.:i, 0.6 nnd 1% IJ(Jlu l io rnt 

M&thyfcelluloso- page 1306. 

Melhylcelluloso Ophthalmic Solutlon 

A 11tt11•ile solution or nir.t.hyl,:ullul,1sc; mn.v 1:1mtuln 11111.l111i11robinl, 
buffurin~ ,incl s1t,biliv.i111: u~cn lK. 

Uses llur tJ,c •nmo pnrpos,:~. tt>td in the :iOllll.\ ma111ier, ns ll.v
,/,.,x.l'/>r111>YI A-frlh.)•lru/luli.~,i ()fJhLlllllmir So/111io11, :ihov<J. 

DoHllf:11 11ormN-- .. 0.2/i , ().f> uml 1%. 

P&(;tln- page 796. 
Polyvinyl Alcohol- page 1307. 

Polyvinyl Alcohol Ophthalmle Solution 

VRso0knr A (C,,.,,,.,,. \liGit111} 

A ~lcrih, ~11h1 t ion or polyvinyl okuhol , whi<:h moy ~onti\in onl.imi• 
crobiCII, b11fferlng ,rnd st4·1hilir.hig llKCll~K 1mcl other llomulcont ~11h
•tm1ccs. 

f 9002-S0-51 (l'oly,1inyl 11tcohol). 
l'rcporRlion- .. By pnrli11I hydrnly~i~ (r11 00%) of polyvinyl n<:c

lnt(i. 

J>oacristUOn ••· /1 whilo J>•>wdcr which i• 11 li1m11 r polymur, -(CH1-
C.:HOHJ.--. whort• I.he v(lluc, of,, is lrnhvt!cn f,00 ~nd /lllll{); pH (I in 26 
uqut:0\1» s<>lulion) l>e~wC<ln :;.o ond &O. 

Solul,Hity- .Sulublt in wmc,r; inwluhlu in ur,:snic Kolvonls. 
lJ~ttN-11 wof.tin~ H<d ution for cont11d lun~r.~. 'l'lw polyvinyl :1lco

hol l111$ Cl demulcent action 1.h11t helps r»·otcct thl! oye from irritation 
hy t.hc, c<mtnct lent\. I( iH nlxo ll~Cd in ''artificiul t(mrK" cmployocl 
when there is i11~11ffld<!!1l lncrimi,t-ion. It i!I nr1plied to IJ1c conjunc
Livn, I or 2 <lro11s, 3M I, Limos i\ duy or llN ncodctl. 

Dounge l~O l'lll~ .... -1, IA, 2, 3, 11ml 1% soh1tio11s. 

Emolllents 

Rinoll ients ore blund, fatty 01· olcuginot1~ $Ubsfan<:el\ 
whkh may be a1>plied lMRlly, parti<:ulady t.o I.he ~kin , nml 
111~0 to mucous membrnnos or nbruded Ussues. Wat.er-solu
ble irrit.11111.s, air and airbomo b1:1ct.eriu ore excluded by mi 
onwllient lnyer. 'l'he skin ~1lso fa 1·0111forcd i1oft.er (e.111()/ .. 
lim·- •Lo !IOftcn} 11nd more plioble t,hrough penet.r11tion of tho 
emollicmt inLo t.he surfuce lnycr&, through (.he slight congt1R· 
Uon inducod by rubbing nncl mnssn11.o upon np))li r.o t ion and 
e11pociolly through meehnnicnl inlcr!'erence wit.h hol.h 11ensi• 
blo ond im,en:;iblCl wut:<,r loiis. 

gmolllenl.~ huve ceitain di:.advaula~es. lt now i~ rc,:og
nized that retent ion of 1>ors1,irution helow tho omollion~ and 
exclusion of nir render condi(.ions favorable to the growt.h of 
u11e.ernblc: b11ctllrin. li\1rthennoro, Lhll rubbinK during 11ppli
t.ntion nids in (.he sprc11ding of cutaneous bacl.-Oria. Con
sequently, the use of emollionL<i Lo cover hurm; nnd abrasion~ 
is diminishing. The liquid emollionl.8 may be 11Hcd for mild 
calhnrais (page 783) and for protection ogninsL gaBtrointesti-
1101 corroHivos; howover, c1111tor oil is hydroly1.cd in the gut to 
the irritating ricinolcic acid and, honcc, is employed ns 011 
emollient only oxl.en111ll.v. Ornlly administered liquid emol 
lient~ mny be 11s1>iratod into tho Lrnchen 1\nd lungs, ei1peci11lly 
in infontij und iu t.ho dobilitated, and, thus, induce "oil aspi
l'lltion pneumonin." Thia condition nlso moy be induced by 
emollient, nose drops. 

The chief use uf emollient substances is t<, })l'(lVide vehicles 
fol' lipid-Moluble drug1; (ns in ointment~ oncl liniment.~}. 
hm1ce, muuy of t-.hom arc descl'ibod mnong tho phnrm11co\tl.i
cnl ncccssit.ics (Clrnpter no). It is widely, hut incorrectly, 
held thnt such vehicles fttcilitat.o t.he trunsporl lJ1rough tho 
skin or thoir ac:t i,•e iny,redionts. On the contrary, when lho 
oil:wut.cr pm'Lition co~fficionl i~ grot'ltcr lhttll 1.0, the pcno
(.ri\t.i()n is ret1ll'dcd and the emollient vehicle prolongij the 
ncUon of tho ncl.ive ingredient. Emollient sub:iumcl>s t\lSO 
nro employed commonly in buLh clcnMing und antiphlogistlc 
crcnms ond 101,ion~. Compound ointment bnses, creams 11nd 
olhet' mocl icnted opplicut.ion~ 01·(! Lrnatcd elsewhere· in f.his 
hook (Chapter 86). Only thC! simple emollient.$ one! impnr
~11nt compound11d oin~mcnts thut u,..., H6(!d froqucmUy for 
ihoir emollionl actions nre listed below. 

Castor OIi- page 785. 
Caetor Oil, Sulfated-page 1311. 
Cocoa Butter- page 1611. 
Coeonut Oil- page 1317. 
Cold Cream- page 1312. 
Corn OIi-page 1303. 

FRESENIUS EXHIBIT 1013 
Page 206 of 408 



Cottonseed 011--•~paga 1303. 
Olntmont, Hydrophilic-page 1312. 
Rose Water Olntment---pag0 13 Hi. 
Sesame OIi-page 1303. 
Theobroma 011°-poge 1320. 
White Olntmont--poge 1309. 
Yollow Olntment-- -pnga 1309. 

Otlwr l~mull!uut~ 

M.yrfo l~•I fl lcohol j'l'ut.rndm:;vl fllcohul j 112,·;2.1 J Cli:i(CH:,)i,· 
CH,OI I (214.:lil) l· ·•• W!,itc, cry~t111li1w 111<:,)h.-,1; s11edfic 1;ru,•i1y 0.1;1?.4; 
rn,,lt~ nl :1()0 • h1Hnl11hlu in wnl«r; ~olublc in <:l.h,-r; slightly M,htbli, i11 
11ltohol. Oh111i1wd hy rNhmtfon offal.L~• ot.icl ,1,11c1·~. ti,'<': gmo!licn1. in 
,~1111 crcnms. 

Shnrk Ll\'cr Oil•·•~Th<• oil Cllr.wt,,<I frnm llw livol's of th,, -"m1,{i11 
.dwrh, (~'olPorltio11.~ i~voptt'r.uft Oi' Nyp,.►/)l'im, /Jr1.>oiro~tri1:, both or whi<!h 
:mi l'ic:h in ,•ii(nni11s A unrl ll. !hes: fin l'nwfli<•lll-und J)l'<>kt>l.unl. ~lw 
Ff>A cdnsgifil)ntion uf whl<:h is Ca1~11ory l. It. is 1>scd i,1 hum 1111cl <t111h11ru 
o in lmC!Ht~. /Jost~: Usunll~· ;\'f,,, 

Astringents and Antiperspirants 

/\111.rint(<mts; atH kicnlly 11pplied prot.ein pn~cipitunl.s which 
have such a low cell po1HJtrnhility (.hat t.h(! Itel.ion (lsscnl.inlly 
i3 Ji,niied to the cell 8lll'fnce 1rnd the int.(,rsLit.inl r;piwes. The 
p(lnnenbil il.y ()f I.he cell mcnnlmmo is rr.cluced, but. Uw 1~ells 
rnm11in viablo. 'l'he ast.ring«ml. act.ion is accompaniod hy 
contl'llcUon and wrinl'1i111~ of Uw lissltc and by hln11c:hin1r 
The cement suhst.nnc:r. of Llw <:tlJ>illary cndut.hclium and the 
basm11ent mcmbr11110 iil hlll'dcncd, so tlrnt. pathological t.rnns , 
c:1iJ)illur_v 111011em<rnt. of plmm1a prnt:ein is inhibit.eel and local 
<!dcm11, inflammitl-ion and exudation, l-hc1·oby, nrc reducocl. 
Mucus or ot.hCll' 8<H:ret.iom, nl~o mny be 1'Cducod, so i-.hnt. I.ho 
affected arr,o bo<~<>nH)S dl'i~r. 

Aiitringcmt,'l (ire usc,d t:hcr11pcuUcully to nrl'est hemori·hlllf(' 
by co11g11lnt:ing tho blqod (styptic nction, pngc 816) nnd to 
check diarrhea, rncluce infl111nmat.ion of mucous mombr1111es, 
promote lrnnling, toughun \.he skin or decreose ~w<iatinf(. 
T lw anti./.H!l'I//Jir(IIIL cffot:1, ii, I-he rn:,11lt. l.101.h ol' the t:losurc iii' 
t.hc $Won\. duct1:1 by prot,ein prcci1>itl\l,ion I,«) form :} plu,: nnd 
pcril.ul)11lllr ii-ril,lll.ion 1,hlll, prom<il.M llll imirMse in illwllrd 
J)l'l\SMll'C on \.he tubule. Asirini:<mt.,; nl"o posse:;$ some d,1-
oduranl propt•lties hy virU1e of in\.ernction with odo1·ous 
foUy ncidi; lihernt(;id or produced by a 1:l,ic}n or bac;t.oria on 
lipids in swell!, ond by an ndion 6Uppr<is~in1: h11cteri11I 
grnwt.h, pnrl.ly hecnusn of a du<':rN1~c in pH. 

Many ni:tl'ingmits are irl'itnnt..~ or r.1111sl.ic,$ in moclei·nl.c to 
high concent.miions. Consequently, i11:1·ict. nt.t<mtfon mu~t 
bt, paid 1.0 the tt1>1>ropriat.c conccntmtion. Mosl ast:l'ingunl:ii 
are ah;o nnl.i6C!)l.ics, lwrwe, many of Lhcm arn discusst~, t in 
Ch,ipl.cr G2. 

'l'hc l)rincipnl 11siringc11ts nrc (l) t.il(• s1,lt$ ()f tht! ct1tiou:; 
11lumin11m, :,,inc:, mnng1111esn, iron m· bismuth, (2) <:t1rt11i11 
ot.Jrnr snlv.; thai c:ontniu 1.Jw:1e melfils (such ll!I permnnga
llt1toa) and (3) \.aimins, or r<ili\ttid 1>0lyphcmolic <:ompounds. 
Acids, alcohols , plHmola and o\,her imbstun<)(.\~ that 1micipi
tnl,c protdns rnny be ,1st1·inirm11. in thl' approprint.c amount 
or conc:cm1.1·nt,ion; however, sur.h i\ubst.1mc,,s gcnernlly urc n•)I. 
mnployed for 1.hoir astringent effects, he\:nusc, I.hey readily 
peueirnte celli; and j)l'(llnot:o l'.iHsue damag<1. Strongly hyper
tonfo sohtl.iom, dry t.hc affoct<.!d tisS~l(lS 1md, thus often, hut 
wron1~ly, nre called m,1.rin1~eut~, unless prot.cin prncipit.ntion 
nh;o occt1l');. 

Alcohol-page 1314. 

Alum 

Sull'urii, 11<:icl , ,1!umi11um j)r.,lassium s11!1. (2: I :l) , dudrc:1hy11J•;11.(,; 
:;,,1lfuri<: nd!I, 11h1111imm111m1111111 iu111 ~nit (2:1 :1), 1lml<,<:ith,•<h·,11<,; 

Ahmum; Alurm>n l'ul'iricnlum; J>uriffod Alum · 
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Aluminum 111nm1mi11111 ~ulr,11.c, ( l: l :'.-!) dodc,<,ahydralc: 1n1H-2G- J I; 
nnhych-ou$ l'/784-2f,-OI (237.11); or ~huninum poc.ns~ium t-\tlfnl,. 
( I :I :2) <l(ldi,(:ohy<lrnt.(> j'/'1114-?.4-HI; nnhyclrnus I JOIH:l-ll'i -1 j ('.!!;8. 1 !J). 

Th<• lahel ,1f \.he, contoine.r mo~t. indicate. whN.hor t.h<J 111111 is mn · 
moniulll !llum I/\INli.1(S0~)?.12lh0 °0 ,lf,:l.;l2j or 11nlassi11m ulum 
(All((80.,h.121H>"' 4'/.t.:11;]. 

l'1·<'1mrnl.ion---··•Pn,p11rcd from t-hc mi11ci-i.1l lmuxi/.c' (a hytlrtll.t:d 
aluminum oxi,fo) and s11lf11ric ucid, wit.h the addition nf ammo11i111n 
or pot1w5i11m 8\llfotc for t.hc rc!)pcct.ive nlums. J\mmouium nlnm i$ 
pr<,v,dont. on Ww 111nrkct hi,<:mu«, of its lower wst .. 

Doxcri11tlon-·--l..•11·1(1!, 1:olorlt,ss N)', tn ls. cr~-,,tnll inc, fra1:nm111s i ll' a 
whit.o pow<l1•r; <>dorlc,s~ 1111<1 1111s a swc,cl.ish, sl.r.m1:ly 11t trh1t(<'lll lnKI(•; 
~ulutimw 111·11 11<:itl to litmus. 

Soluhility- ··1 1; ~n11nrmi11m 11lom i& soluhl•, in 7 ml. w;; I.I;,\ nrn1 l i; 

pot~s~ium nhu11 i& M1l11l1lc in 7.r. rnl. wat~I'; hnih nrc soluhle in 1thou1. 0.:1 
ml, boilin1: w11t(,1', hllL c.hf,)' .tn, i118olubfo in alcoh,il; rdum i1J l'rl:(•I~· b111 
«lowly solubl<, In ~lyc~l'iu. 

h1r.om11111lbillt.icH-••WhN10111111 ii;(l i,11,cmwd i11 p11wdr.rn wil-!, p/11·11<1/, 
·"r/h-y/MrJs or l<1t111i<: 11i:i<I, urny ,ir tfr«r,n t ulonl 1111.1~· lw dc,•d<111L,,I d,w ,,, 
\.rnt:<IH>rirnn in I-hi\ 11111111. A Jlitr! i11I I ihcru lion of ii$ wnl<er of ay,;;,, II iz11 · 
lion r,t•rmit.:, it. lo 11\'l us cut ucid toward .,oc/i11111 /.,i<:or/,r,11(1/ 1•, l-lms lihc,1·11(.· 
i111: ('llrbon din~i1k Amnwnin is lihc,rnt1,,I ~i111ul11111•m11~I)' from 1111111\il· 
11itm, ulum. A/lwli /1ydmxi1l1•., ""'' c-m·lx111rrlr:s. lmrn.t or lime 1m/n · 
11.-ccipilstl-1• ,d111ninum ·hydroxiclu l'r,1111 snlulinnH ul' ilium. The, r,h1ms 
poss<:•~ Lh~ illcomp111.ihilili<!s of clw w:111!!'-soluhl<! ,utlfol<'S. 

UHCK•···A pow~rful <1stri111/«111 in addi<: $01111.ions. II. is slir:ht.ly 
nut.iscplic, 1mib11bly <luco I-<> lia,,ttwiMll\~ii! t.hrouf(h lihcrntfon of ,wi<I 
on h_vdrolysis. II ~omi,t.imc~ i$ u~ud 11s 11 lot::il slypli<:, und rniquc,n l.• 
ly is cin1>loyt,d ill makin1i 11~t-rin1rcnt li,1.io11s 1111d doud1C$. lt, i~ \IM'd 
cs1ie.1:i11lly hy nthfotcs to 10111:lum 1-!rn sldn. As 1111 u~l.rin:s<ml il. i~ 
LW,d in concent1·111.io11s of 1,1,c, lo {,'Ji.. Solll<• VLtlvova1(innl (:l(,nn~ing 
111111 d<,ndornnt. l)r<•purnt.i(ln~ c,111t~oi11 ahnn. 

S1yptic /Jfllcils 11rc mnclc by fu~inx ;>ol.1ts~ium ,,lum, \l~\J(1l ly with 
(lu, ndd ilion of som,; pollmsium nitrnl.<,, ,ind puorinl( int.o suitnhle 
moldi.. 

C11ulimt•·•-Do not ,,,mfu~Q st_ypl.it, pencil$ with <·cr11sli<: p011<:ih1 
(pn~c 76?); t.ht lrttwr c111llni11 .<U(l;•r 11r'.l.rc11.e. 

DllAc····-'/'(J/lfrlll, IIN A 0.5 10 5% solut:ion. 

Aluminum Acetate Topical Solution 
Aeel,ic 111:id, 11!11mim1111 snit; Liquor B1irowii: llt1r<)w'8 f!olut-ion 

\'luldt, l"mm each l(XlmL, 1.?.0 -- l.4(q; of11h1mi1111111 oxid1, IA l:i(}, ,, 
101.001, nnd 4.2-1 to 5.12 g or acotfo add (Cili.,O, "' 60.0.'il, rorrn• 
,;11on1.li11(( l.o 4.8 to fi.8 1: of 11l11min11m m,e.tnt-1, I i:lfl-12-81 Cr.l-l,i/110,; 
(2(M,J.2). lt mrly bt ,;t;ibilizod by t.h()ncldit.ir,n of uot. mort t.hnn 0.6% 
hf l)()l'ic: ndd. 

Ccwrim1-- ·-'l'/ii., .'tolulion should not. b11 N111/m1u/ 11•ilh Al11111i1111111 
811l11wr!/./l /.1• '/',;pi,1«/ So/11/i,m n•h i<'l1 is 11 .~/.rcmg,w />l'<'/.)(ll'lllio11. 

Notw· .. Dis1w11.,~ 1111/y 1:/m1r Al11mi11w11 11':l/l((/.e So/111io11 . 

D~Nul'i11t.io11 -• -Clc,ir, 1:olorl~ss liquid h11\'in~ 11 f;, in• 11c1,1ou~ nrlor. and 
11 iw~«lish, aslrillgt,nl lash;; spe<·il'i.- 1:mvily :1ho.iul. I.Mi; J>f-1 :I.Ii lo -1..J. 

lJKell •--A,; 1111 u~t.riui:t,u L d m••inl( or n,; an n~t.riufl1•1H. oioui.h wn~h 
1111d 1(1trglo. Alumimun ,1cot.aw is im~htd\~I i,1 prcpm•atil.m,; lo u·e,11. 
uiltl<d.u's foot., d<11·n1nt.ididc~. di,1pot ntuh, dry :;kin. poi,;mi ivy 1>1)i· 
sonillf( !lllcl it10l11nt111:iU011 of the cx t.nrnul (,111·. 

Dll81l· ···'I'opicctl, t.o Uui skin, n~ n wot. rlrn1;:;in1: mnlnininii :1 l :ltl t.n 
1.:40 dilution ,.,r 1Jw ~<.•hction. 

Aluminum Chloride 

17'184-1:1,(il AlCl:1,6HiO (21J.4:~);i11thydrot1s l744!i-'l0-0] oa:t:i~). 
Proparulion-----By h<1uJ.inll ,iluminum in chlol'inCt 11ns, I.hen <lis

aolvingt.ho produd in wal.nl' 11nd r.ry8ll11liii11~, or hy disHolvini; frush
ly 11r~c:i1iit.J11.\,d ultimi1111111 h_ydrnxidc, in bydrod,loric 11cid und \:0 11 -

c.onirnUog t.o pcmiil cr~•HtullizMion. 

0<'""""11itin11•··•• Whit<• vr y<:llowi~h whirn, <•ry~l11llhw pow\kr; <lt:liqur~
e~nc.: kWO<tt, nstrln,;ont hl.111<~; !'oiut.ion~ nr,~ .td d lo lit.mu,:. 

H<1l11bility, .... J It i11 1)houl. 0.9 mL w11t~r or 4 ml., 11!\:l)hol; ,;ol<1hlc in 
glyc(:r in. 

lJ,;1~S·•---l~x(.<>11~iv<:ly i,mplo~'<•d on t.ht> ~kin a~ an a~tri111wn1 nnd 
nnhidrot.ic; it. ii; indud~d in some proprit'I.MY ))l'cl)lll'llt.io1m formu -
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h1ttd for 1.hi11 p\ll'po~i,. It is u~ecl os1>uoilllly in 1.hr. trr.nl.mcmt of sor,1:y 
11thlot1J's fool,, to pr,,moto drying nnd, hcmr.c, to mihnncc thl.' cffilldCY 
of ~pccifi1: 1111\ifuugnl drur,s, f'O)' <irdinnry 1ml.ipcm,plrnnl IIKQ the 
hllkic snit alumbwm ch/11r11hydro.ridci, 1\l,.Cl(0H)1,, is prc,fcrnhlo 11s 
it is luM, irr ilRl.ing nnd c1111se,~ fo~s d()l.tlriornl.ion of d ot.hing (.hnn dot,a 
this drug, h m~y huv,i ,, •1M:iul u~e in tho t rc11t.me111.of hyperhhiro• 
si., ,if th1? 1>alm.~. so/rs or axillaf., for which 11 20%$ol11tio11 in ob~olutc 
r.thnnol is 11sr.,L In th<: p1'<:ooncc, ofwtltcr, it, hydrolyr.cll to oluminum 
chlMohydroxidc, 1111d hydrot:hlodc udd, which cnll (:nuso irril,ttion, 
c,Nptecinlly in fillSurc&, discomfort nnd 11lso dotol'iorntiou of clothing. 
Con<:cntr11lio11s below 15% CAUso n low i11cidtmce of irrilnlfon. Coii
s<l1)11e11tly, it. ill <l8l!Cllliol l h11t the /U'M lo he l.reu(.od is COlllJ)letcly dry 
hefo1·c 111>plic11tion. 'ro ))rolcct b<:dcloLhos, tho 1.r,1111.ed RrC!I ii.fi,HllO· 
timo1, ooverod with l)lnaLk w1·t1tl, but such occlusion of I.he nxilln11 
m11y rc~11lt in boils or furnnclos, II. 1,1\ould 1101. hv 11ppli-0d to tho 
nxilloo imrncdfotoly uft.er ijlmvin~ or 11Ktid whore the Bkin is irrit,ited 
or broken. Concenu·11t.ions ohovo 15% 11re nNml os cnustic$, 

Dosc---·1'oJ)fro/, to th<1 Kkin, RR 6.25 Lo SO% ~\1lution. 'l'he 20% 
11lc(lholic !i<ll\t1.lon may he opr,licd on 2 "uccr.;;,;ivC1 dnyA Olld twic(I o 
woc,k th()rc11ftnr, except thtll. it, may he, nppliod twice n <111.v for 
uthltllc.,'~ fout. 

Aluminum Chlorohydrntes 

')'h(J hydrfflO ot' nlumi1111m chlorid~ hydmxidc [1a2·1-41.!J) Ah· 
Cl(OHh). 

Usos---Moinly employed In 1111Lipori,1>irnn l 1>rod11ct.~, fur which 
Llwy l111ve b~•m rnt~d Mf<, and P.ffcct.iw in cc111ccntn1tions of 25% (M 
1\t1hyd1·id<-) or lexN. Since ttolution~ or Slll!))OnsionR 11r•• l1,11s ociclic 
Uu\n 1.hooc of nluminum chloride, they c1111Hc o 1<,we.1· incidcnc~ or 
it·ril.(1ti«m to th,1 ~kin. 

U oH0··•-1'opfrnl, t,., Ute 11xilh1, It$ o 2.6 to 26% cnk<', oint.mcnt., 
sol HI.ion or 8ll~J)Cll$ioll, 

Aluminum Sulfate 

S111f\1ric 11dd, nl11mi11um i;ull (3;:l), hydrntu; C1,k<• Alw11; 
P,111,111 Alum; P1e11rl Ah1111; Pickl<- Alum; "l'1111~rmnko1·'s Alum" 

Aluminum sulfni,, (2:!l) hydrntu [ 17927-Gfi-0I Al2(SO,);i.xHtO; nn
hydrouB I 1004!\-01 ·31 (:H?., M). 

P rc11n r11t ion-- Hy rcnctin~ freshly prc,ci1>itotcd 1,lumim1m hy, 
clro~ido with 1111 oppro))rintc qmmt.ity of ~ulfurit Mid. Tho rCRult
ing solul,iun is i,vnporul.t:d and allowed to c.ry13t11lli1.t1. 

Oos<:l'i11lion--Whi1c cryslullinc 1>ow<lo1·, ~hi11i11g plAIP.~ or cr;vs\allinu 
fnil(11w1,u,;~tt1hl!! in 11ir; odorloMM 1111d hM o sw(,ot, mildly n~il'illK<llll h1~1t1; 
,1q11em1, $1>h11ion ( I i11 20) iN ndd nnd hns R pH not If'~~ than 2.fl. 

Solubility, ... I fl in uho\lt I mL wn1or; ino<,lublo in nlc<:,hol. 

lJAmi, .... ,A 11owurful <1slri11ge11r., ncting murh like nlum. It i~ 11netl 
widely as a local cmtipcrspiro,il 1111d '" the cfl'l:ctivo i11g1·cdicnl in 
wn1H, c<11nmorni11I 11.n1.ir,.ir»1>irm1t product.s. Solutions 11A1tnlly un• 
huff!lrod wil.h 1101li111n aluminum loclnltl to mnkc lhom lo!S irritn l,· 
ing, h iA usod for W£1U,r J>l\\'ifitotio11 in the "nlum Oocculntion" 
pro(,e,u;. ll is n phnrm,,c~utical 1111ces.~it1· foi• Aluminum Suboce• 
tote Soluticm. · 

Uoso- 1'opic(I/, lt> Uui akin, 11~ un 8% solution. 

Bismuth Subcarbonale--page 799. 
Bismuth Subnltret♦-page 775. 

Calamine 

Iron oxid,~ (l•'t20;,I, mixt .. with 1.i1111 uxid(!; l'NJJ>R•·~d Culr,mi,rn; 
l,api~ C11lnminari11; Arlifici11l Coh1min1.> 

C111tuni11c, (11011-00•9); cont.oill~, nftor !gnltio11, 110!. fogs I.him 911.0% 
ZnO (BJ.38). 

J!rt,!p11 ratlo11-Dy thor<lll~hly misin!( iinc oxide with 11uffidti11t 
ferric oxide (ll8\lt1lly 0,5 lo 1%) lo Qbtnin o prod11cl of the dc:;ired 
color. 

It originnlly Wtl~ ohl£1inod by roll~t.in11 o nnlivc, zinc. cnrhonnl,i, 
then known ns co/amine, h~ncel, the n(nnc. 'l'hi• nnmc ,,lso is op, 
plied by milltjrni<>l!i•lx to o nntivo form of v.inc ailicntr., whi1:h iH 11111. 
suitnblc for mnkh111 mc<licin11I cfilumim,. 

Dcscr iplio11 .... ,pink powd<1r, nil of which pos~~B thr1111rih n No 100 
~tondnrd lllC8h 8icve. It i~ odorlrs• nud nlmo~1. tn~lr.lc, ... 

Hoh1blllty ..... J11~ol11hlc in wnt<ir; dissolvos nlmo~tcom1itot,:ly in mitrnr
nl Mid~. 

UHcs-•.Similnr Id 1,ho~c of v.inc oxide, being t•mploycd ¢hic0y ns 1111 
a,/.ri11gc11111111! in 1>m/.11<:ti11e nnd soot,hini: oi111.111011u. ,uid lotiong for 
sun/ium, ivy pois011it1H, etc. II. oft(:11 i~ prc~crihcd by dc,rm111~1lo
gist~ t<, give <,pacity und 1\ lfosh-likc color lll lot.ionR or ointments. 

D0K<!-1'111>ic11/, to tlw !!kin, in vnriol1s <:onconk11tio11R in loti<ms 
nn<l oi11t111c11t.11. 

Cuhuninc l,otion ILo~io Cult11ni1111cl .... •/>rnpcll'n/.io11: l)ilot.r. br.nt1m
iio mu11m11 Cl.GO mL) wiil1 011 eq1>!ll volume <>f r.nkiu111 hydi·olli(\<, ,olutio1,. 
Mix cnlmnitw (80 ~) nn<I ?.ine oxidc, (80 t() intimaluly wiUt til.vccl'in (20 
mL) nnd about 100 ml. ot'Iho dil11u,d nrni:11111, t.rl turnting \Inti! ll $11\Qoth, 
uniform Jlll~t.o i~ formed. Gro<llmlly intorpurol<• 1.h~ rnm11i11dor of 0)(, 
dilutQd mn~m11. !1it1(1II.V 1,dd colciom h.v<lroxidc s,)iutiou {(J$) to mnk<' 
lOUO mL, n11cl ~hulw well. If o more vi$tous c<m»iat.ency in tho J..ot.ion i$ 
de~irnd, !ho qunnt.it.y of,hcntoni tc tMf:lllll ll11\Y b~.i11¢rMan<I 1<1 m>~ 111,u·-0 
t.hHn •100 ml.. Nflt~; 8/whe £11111·or111l1l,1• ll"fiwt', <lisp<111.w111. 

f'hr.nolatml C11l1uni110 l ,ot.1011 jl,otfo Coh\liiilli\(> Compositn; Com• 
1m11llll C11lnmi11c l.ol1011J-.- /'r(•f)i!l'Olio11: Mill liqn,,fiud phcMI (10 mL) 
n11d cnlnmi1w loti,111 (\lilO mL) l•O muk<• 1000 mL. Co1111l1Crdal prnJ1Rrn• 
lions al!\<> eonlt\in HA% i•oprop)'I nlcohol 011d hnvt vorioua ,,th,w moclifi• 
cntic,1is. 8(1(, Cc1l<tm i1w. Nott•: Slwlw /./101·011n1>1.v M{or<, <li$/)r11.<i1111. 

Glutaral-page 1165. 
Pota&&lum Permanganate-page 1173. 
Reaorclnol-RPS•16, page 1107. 
Silver Nitrate-page 766. 

White Lotion 

Lolio Alhn; 1,nt.io Sulfurntn 

Zinc: Su Jr au, ... . , . . . . . . .. . . , .. . . . , . .... .... , ... , 40 g 
$11tf11rnt<id l)olnsh . . .• , .. .... . ... . .. . . .. . , , ,10 ll 
f'uri ffod Wntr.r, 11 ~ufficie11iqu11n{.it.y, 

To mnke . .. . .. .. .. .. . .. ............ . , I 000-ml, 

Dl:;solv,, zinc sn!f,;w 1111d sulfurn\c<I P•>tllsh ~tparntflly, c~ch in 1r,o m L 
1111rificcl wo1or, mid filtor (l~Ch soh11.io11. Add slowly the sulfurnfed 
potn•h •olution I.(, the llin<: sulff1t.11 $t.\luti(,n ll'itl\ constonl, s1.irl'it11(. 'l'hP.n 
mid u,~ rnquircd llounmt. of pnrificd w111cr, ,rnd mi~. 

Nol.<·-l'n,poH, froshl,v ,md shake tho1·ou~hly bofore diapen~i11g. Por 
furthor diaCUIIKioll ,co Sul/~l'(>lei/ l'ol<r$/t (!)llf:•' 1:127). 

U 8e9·- •A11a.w·i1111,ml,pr t>tl!c/.iva 1111d mild mithnicrobial prc1>nra
tion. The nstringcncy is llttributnblo to U1c 1.inc ion. 'l'he thio· 
sulf11w" nnd pol_vKulfidoH in it uxcrt 1\11tiboctori11l 1111d nntifunr,11.I 
Mlions (sec Sodium '/'hio811l/olt'-, RPS-I 6. pc11:e JI '76). Whitr. lotion 
iR u~ed in the tro11tm<ll\L of £1Cll0 vulg11ri11. 

0080" •· '!'opic11I, to t.hc ~kin, ns l'(<quired. 

Zinc Oxide 

J.'lmv('r• of'l..inc; ¼in~ Whit<.>; l'omt.)holy,; Nihil Album; 
L11llll Philosoplucn 

Zin~ oxid<, I 131 ~-1:'l-2) Y,nO (81.~8). 
Propnralion~~By hcntin8 1.inc corboURt(\ nt. ~ low r<!d hl!llt 1111t.il 

the cnrbon dioxid<> nnd Miter at o <1x1>ollod . 
D<'scrhilion .. - Vor~• l111<>, odorlcflS, 11mor1>h1)11~, white or ycllowi~h 

wh it.o powdor, froc from grill.y particlos; gruthmlly 11bso•b~ corbon diox
ide from ~hu nir; whon •Lrongly h~u\~'<I it. U$>UlllW n yellow color which 
di•NJl(lCltTli(>II cuoling; it~ SUS)>UIISion in wutor is J)rilelknlly llClltrnl. 

Sululiill t.y-lnkoluhlo in wnler or nlt~1ht',l; soluble in diht(.o Mids, 
Mht!fons of 1,lw 11lkoli hydroxide• or mnmonium t,nrhonato ~olutiou. 

lncom11utihilitioH- ··Hcnr.ls Klowly with fotty 1widi in oils nnd fats 1.u 
prodm:P. lumpy lllM!ll!~ of zinc olen(n, stenmtc, etc. V1111is/1i11J,! (!l' liCtms 

tend In dry out. nn<l crumble. Whr.ncvr.r 1wr111i.siblt-, it is ndvisnhlo t.n 
,~~ig11t.f it lo tl smooth pnRt~ wit.Ii n litWc, minorul tlil h~fnrr. inr.orporaLiml 
inlo All oinlmout. 

UHcs- Hns 11 mild astri11f.(111/., protc1cli1,c, nnd antiseptic 11ction. 
In the form of it{I vtiri(IIIM offidttl oi111Jn@l.<t il!ld J>lllitl!x it iA <?Jnllloyod 
widely in the u·counent of dl'y skin 11nd soch skin diB01·clcrs and 
lnfcr.tiom, Ill! ac111, ,111/g11ris, pricilly he<1i, i11~ec1 tt.incs 1111<l bit.e..~, io,)' 
polu<mi1111, dwpcr l'(ll.lh, dandruff, .,e/mrrl11m , 11cz1tma, impulii!", 
ri111Jworm, p.~11ri<uis, vc1ricosc ulr.crs nncl prurit.us. his contninod 
in ~ome ~uns1:recns. It iR induclod in somll v11lvovni:i11nl dcod<>rtlllt 
1>1·opnrnt.io11s nnd in 1>1·cp11rntio11~ for the trctitm<'nt of homorrhoidR. 
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It. 11lao ifl u~od in dontt1I c<1mcmts 1111d tempornry fillingu, It. is tlm 
es:1cnlfol inurcdi,mL in Ca/amino (p11go 762). 

DoH<!-·•.'l'o,,foa/, na 11 /i l.<> 2/i% crnum, lotion, ointment , post.e, l.mby 
powder or i:c,ctol $11flJ>UNitory. 

Dosngo J•'orlllij .. , .. Qintm(:111,; 20%; PR~t.c: ll,!;%, (11 IIUlllOTOllS 

<:ombinot.ionN: 2 to f!;'!t. 

Zinc Pyrlthlone-page 1173. 
Zinc Sulf'1te- -pago 1170. 
Zinc Undecylenolo•--•page 1237. 

Otho,· Ast.1·iugc1ll• m,d A11t l11erH1>il'ont~ 

AlumiJ111n1 Zirconium Cl,lol'hyrll'ote•••-lhes; Mn ii1ly In 011l.i1)crllpi, 
nuit. 1miduc,ls. Bm,11us<, ot' t hf. pro))l,1mit.y of thu zirCc)Ui\JIII Le) ~licit. 
,1ller1:k r~11ctlons 111ul sareoi<l-liko i(r,11,ulom11s. the com)><>lmd iij not 
inr.lml(!d In O<•fOf.()I~, her.~UR(, ol' l)<>:;sihlr pulmonury cmnplic,11.io11• if 
inhnl1e<L Oox11.· To t.lw oxill11, in n couc<>11trntio11 not lo c~c1,cd 20% (n~ 
1111hydri<h,). · 

'l'n1111ie Acid IGt1llot111111ir Add; '1'11n11in; fJigullil' A<:idl 11401-M· 
4) ... ,A 111111,in \l!)liilHy c)blainud from IHlLJlulls. th,, i,xl,rcs<:en<'t!• produced 
011 t.hc y1)\llli; 1.wli:11 i>f (/11l!rc11s ill/i!clm'in Olivi<,r and nlli1•d •twdcs of 
<}11,m,r,,: I .inn& (}•'mu A11:1u·e<111). V cllowish whit~ to lich1. hrmvn mllor• 
1,hou:1 powdor, t: 1 islcning sc11\es .w ~!l<>tl/(Y mMaos; usuolly otlorl1,B~ with 11 
stron11 tmlrintit•lll t.nst~:; 11r11<h1>\ll,V dr,,·kcm• oil cxpnsnrt! to ni,· 1111<1 li~hL I 
Ii cli,;;;olvus iu uhout. 0.:1:; ml., w111-tw nr J ml, warm 1ilyccrin; vur~• ,mluhl<, in 
ulcohol; prn1:\.ic11lly in~ol11ble in chloroform or et.her, /m,,1mpatil>i/i1ic,s: 
Sc,h11 io11s 1lrDdu111ly d11rkc11 on r.xpo~mc, l.o uir und ligh~ throni:h oxi1h1· 
t.im, nf phen<,lil'. 1:1·011p~ t.ll q\1i1\oid strurturt\s. fl is i1H:om1wLi hlc wi1.h 
must.cn:1.ym<c~, l(lllllk, lllllt.8 i.>f 1\urny met,ils mid muny o~her Auh-.1.1111,~M. 

lh,~s: 011 ,111 opo,1 !\ore or d,muclud surfnuo. ii. fonn~ 11 film ofpr<>1-0i11 
t111111111r. 1-hnl 11cl!; ;i,; o mcd11u1ic11I prot~cLive which oxdudr.N r.demal 
il'rit.ants a11d i11f,;c1.ivr.s ,ind, tJ111s, providu~ sourn rnli~f from pain. lfow. 
eV<,r, ii. ir. not. 011til.1!1<'.b:1·i11I tin<l not. only clor.• not. inhihit .. I.ht 11rowt.h of 
hnr.rel'in 011trni11cd hl:nc,ult the film hut m:t.nnlly m(ly crQn\{' fovon1blo 
C)(llldit.ion~ fc>r th,; r.r1>wt.h of 1:c,rt<1i11111111orohr.5. l~or t.h ir., l'Cl\$011, ,ind nlso 
I.ho fnct thot it. i,; ul>s<1rbNI ~ufficient.ly from lnrue dm1u(lod 11rM$ hi cn,1>u, 
livt>r (1(11n,lt((1, it it; nu lm1~1,r u~r.d in t.h<l treat.mtmt of hurt1s 1\11(( should 
1101. b~ 11r;o(( on 1111y lnrgc lc~ion. Nnvuthdr.s6, ii i6 i11coq1urnlcd in 8 !-<> 
10% cvnwnlrnt-ion in gcv<m,I pro<hl<'I.~ lo iroat ivy or ouk poi•onin11, AM u 
'io/r 11d it is usv,l cm uold sores. fever bli~t.el$11Jld co.nkl!rs, lt. iM incl11tled in 
2. l(i% i:onc:Mt,mt;on in n h~tnQrrh<>idnl t)l'O)llll·tttio11 om\ iu -1% i,onccn!rn• 
!jun in a lwrnhilyt ic prod,1i;1. for 1·omo,•ill(( corn~, (,allll•O• Nnd 1wirt.s, tl1r.se 
l:011tc111rntfon, J)l'C>h~hly 1Jni111: u,o loll' 1.0 contribute ~ii:niflcontly 1o t.hn 
HllpJ>o•c,d "ffic:ncics, ln 25% $1Jlut.iu11 it i:; u6cd l<.1 rnduco inOnmmat i1111 
nnd harclm1 Bki11 nround i11urow11 I.OllJWilR, lhus incrl!Hsing comfort. nnd 
m11king 1111il-1:11U.in1( OO$i(ll . 

11, conccnt in I.ea accot111t:1 r.,, tJ,o nw of' stronc tM n• nu intr.rnnl 
imiidoln, 1misnmably for thl• d1iol 1mrposo of prndpil-Atin~ lo~i<' (111<0· 
loid~ nnd hllrd,mi11~ t.hc sui'l)1c,, of I.hi! 1:nstroinl-1.'stiunl mucosn 1111d it.s 
m,1roll~ Inyo,·. 

Zinc C1q)r ,vln1.o \i',inc o<:l1111out.c (M,'l ,O!J,f>I C1oH~00 4¼n 
C:llil .7!>lJ • .. . J..u~u·o1.1~ ~co('~. Sp11ri11gly st•h1hlu in hoilh1" wot.or; mo,lur-
11tcly ~(,Jubic ill b11ili111/ nlcohol. Us,w: 111 1,hr. t.re11t111r.11t of 11Lhlet.e's 
f11ol. '!'ho ,1:itri11r,e11cy of tho zin<e docrn11scs i11flAm111nti<>11 nn<l wet11e~•. 
The, l:.i1n·ylut<: 1111» "W<111h n11J.iCu11g11l 11dio11. Daar.: IIA ll fl% oitnmont. 

Zinc Chl<•ride (1/.hl(•chlorid~ l7M(i,llfi,?I Z11GI~ 0:16.2!1Jl .. ,,J>re1)11n1ti 
by rMct.ing rnot,llli,·. r.i11c or l-i11c oxido wit.It hydrvchlork ndd and ovnpo
n1tinu tho sol11tio11 to clry11~a~. White, o, ncnrly whit.c, odorlcso, crystnl
line powdor. or n6 porc1>IRin•liko mas81>8, 0 1· in moulded pencils; very 
doliqnos1!l>lll,; 1111uonu• ,olutic111 ( I io 10) i$ ucld to lil~mts. J. g di8solves in 
0.!.i mL wul-01-, nhout. I ,r, ml, llkoh<,i or about 2 ml. 1:l)•Ceri11; solution i11 
wnt.cr or 11kohol i• ll5trnlly ditfhtly tllrhid, hut tho turbidit.y disappc11r. 
on mldition of II smnll quctnlit.y of BCI. hlr.<11?1/)<1/.ibi/it.fos: Soluble 1.inc 
,mlt.s ~rn pradpil.11t.f!d ns 1.inc hydroxide, by nlkuli hydroxides, inr.J udhtfl 
,cmmonium hydroxi1[('; t.hc pred11irnt~ i$ !JOlul,lu i111m oxcos• of «ilhcr I.he 
!hod or Lhn nmmoni1111) hvclrox i1lo. C,wb,11wies. J>lrotJ)hat~~. oxalfll~$, 
,.,·.~e11111~•. 1111d umnin. cr1U$(, 1,1·c,r.ipit at.io11. Th~ pro1:i11i1nt.io11 wi1.h $Odi• 
um bor;11n e1111 bo pr~vo11t1<d hy r,<lditkm of un ummmtof ,:l~•cel'in cquol in 
wdi:ht. to 1.hc ~odium bor,1to. In wN1l1 l1<iuc,ouM Holutions, it. hos o tcnden• 
c~ to form th,, in$Ol\1bl~ hasie suit. by h,vdrolynis ,md abott~ Ollll •lu,lf it~ 
wr.itlht.of ammonium chlorido lrn• hl•t,n 11std for th~ purpose of slnbilit.11• 
t.io11. IL i~ vr.ry d,;/iq,w.,e<'III,. It. h11• ihe itwompntibilitic& of chl-Oriclc~. 
lwi11f.( 111·cci1liu,11,d hy ~ill1t•r 1111d foad s,111 .. ,. u.~es: It> hir,h conecntrn• 
tion~ it is caus~ic 1111(1 hoo hlll!ll ug<lll llH II i:ousUc n(l'ont to trcM cums, 
colluM,,; <111d w11rl6. Ju tlm low 1:011cc11tmtions in whidi i1. iG morkctod it. 
'" 11~tringcnt nnd mildly n111.ih11ctorinl nnd prnl,nbly d<1es nc)l t:ontrihuto 
\o kc,rntohnis. c\ltbm,~h it ,a u•ml in mouthwnsh"•• I-ho ,,011t,1ct t.l111,, i• 
loo ~hllH, mld only (Ill llflLl'in111mt nnd not. 11111111 t.ilm<:turinl llC.lfon ruGlll!s. 
f)oM: '/'opiMI, to 1.lw l.r,<1th, ns ,1 10% solu1fo11; u, BkiJ1 11nt! muco11s 
rnmnbnmo~ for ustri111:1>11<:y And nnt.imicl'<lhinl 11<:licms, ns n O. l lo ~% 
~n\\11.iun. 

7. inc JHclnolunlo jilsi111; l//·(Z)l· ti-hydrnxy-!l•od11dccc,11outo 
(C1~li,.aO,)aZn (<1611.24)] .. -,flnly n~ a d1,i,clorno1. for o:,tnmit$. 

Zit·conhun (hid,, (Zlrcollium l)i11xirle: Zirconie /\11hyd1•idu, ZirconiH; 
(1:114•23-·tl iro, o ia.22)1-••White )lc)ll'cll:t or aryatnlH. lnaoluh\~ in 
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wot.er; ~oh1blc in ncids. lhw11: Hus \\'HIik 11~1.rhi,:0111. 1mcl 11da<>1'f11iv(, 
Of.t.ivit?', for which iL is c,mployccl in t<>)litul prepn1·n1io11~ for l.rnnti11g rl,u~ 
d~r,1101.it.is (ivy ond oak poiH011 in11'). lfowcv .. r, ii h: 1101 l'llly 1,om•ly 
(,ffor.t.iv(, f'<JI' lhi,; 11urposc bt1t it-111~0 cnn c;mn,, nllm-1:i1: rc1u:1i,1n,; f.h;it. mnr 
l(ivu 1·ioo l<> ~11reoi<l-likL1 i:rnuulomus. Consc,(llwntly, it~ u~e ,.h,)uld he 
con<i<,11111ed. · iirconium s11H" l\lijo 111·~ •11hje<:1. to the s~me ,:rilid~ms. 

Irritants, Rubefaclents and Veslcants 

The il'l'hant.~ arc <ll'ugs t.h11t oct locnlly on the sltin und 
mucous mcmbrunes to induce hypcl'omia, infl1rnun111.io11 
and, when the net.ion is severe, vesication. Agents Uwt in
duce only hypercmin nre known U8 ruh11/aci<mts. Rubefac
(.ion is nccompnnied by a foelin1, of comfort, w11rml.l1 om!, 
~mnctimcs, itching nnd hypcresthesia. Appropriately low 
co11ccmtrat.iom1 of dirc1:t.ly npplied Ol' inhaled vapors of voln
tilt• 11roml\tic irritants, s\tch as cnmphor or men\.hol, indu<,c a 
sen$at.ion of coolnesa rather than wnm1th. When the irrit1.1-
1.ion is more severe, plnsmn escapes from t.ho domngcd cn1>il
lorics nnd form11 hliaters (vcaidcs). Agents that induce hlis
tm-s nrc lcnown 11:1 vesicants. M(,st rubefocicn(.~ also arc 
vt1sicanlH in hifrhcr concont.rnt iorn,. Ccrl.nin irril.cmts muy be 
rela tively sefoct:ive for val'io1111 ti1!$1to~ or cell t.yp(!S, ao thnt 
hypcrn<icrcU011 of f.he surfuce, i1t.>borl'hcic nb:;ccsses, pares
thesia or other cffect.s may be not.ed in the ubscnce of nppre.• 
ciable hyporomin. 

Initnnt~ hnvc been used empirically for many centuries, 
probably even J)rt\hist<>rically. They m11y be c,mploy<,d fo1· 
<iounterirrit.ation, I.he mechnnism of which is poorly undor• 
:;t.ood. A moderate to severe 11ain may he oh»curecl hy o 
milcler poin uri~ing from t\reas of irril.11tion apprnpriutcily 
ploced to induce reflex atimulntion nf cortflin organs or sys
tems, <.'llpeciully rcRpirotory. $0111,ory and visible cffot~ts l)f 
irritation somctime11 give the putient n,;1;111·ancc t:hot he i!:i 
rnceiving effective mcdicntion. •raken intl'lrnnll:v, mony il'ri
tnnt.s exert either on emetic 01· lnxativc action. Irritant 
IRx1;tivC$ are listed on pugc '783. A fow irritont.s, especially 
canth!lridca, on absorption into the hl1)c1cl 11trenm, irritat.e the 
urogenit11I trnct ond, consequently, huve been dnngeroui,;ly 
employed nH aphmdisiacs. Certain irritants ttlso pos:;csR n 
healinr, action on wounds, po,;sibl.v the result of locnl stimu• 
latio11. Many condimcuta uro irritants. In high com1e11tr11-
tion11, many inita1Ha ore ~~orro.~ivc. 

Alcohol- page 1314. 
Alcohol, Rubbing-page 1164. 
Ammonia Spirit, Aromotlc-RPS-17, page 15. 

Anlhralln 

l,8.9-An~lira~~n~t.riol; Ditlmmol: 
l)ioxy1111t.ht1111ol; Cig111,lin; AutJm,-D.,rm (1)<,rmifl); l,osnn (81fr/c' /) 

1,8-Dihydroxyanthrnnol [•180-22-HI C14H100:. (226.?.:J). 
Pre1>1u·ntior1"-•AnLhr11quinonr. is nulfonul.<HI I.II t.hc 1 .. 8-di~ulf()nie 

ncid, which is iaolttt.ecl fr.l)m ilH• ,·eaclion mixUII'<• 1111d th<>n hcut~d 
with 11 c11lciu111 hydroxido,,,r,lcium chloride mixLurt> to form I ,8-
dil~vd1·oxy-9,10-11111.hrn11uinonc, whi('.h fa rll(luco<l with till nod HCI 
to anU1r11li11. 

J>cscrlution-- Yclk>wi~h hrnwn, cryHlnllinl! powtlr.r: Qdorlc,s 1111d 
IMtClc!lll; ml!lls lmtwe~n 1'/fl" and 181 • . 

8oh<bllity-l11,ol11blc in walr.r; ~lightly ailluhlv in olt;ohol; soluhlo i>1 
chloroform; slii:htly ijlllttblc, in r.t.hr.r. 

U~m•- /\lt.hough l<>llfl co11sldilrud u, h~ 1111 irl'il.llnt, it.s prindpnl 
tht>rnpeutic nct ion is tJ10 reduction of <lpidcr11111I DNA ~y11U11>si• 111111 
mitotic uctivity. It is ll~t>d ill tho trll!lt.uu,nl; of J).vorilrnis, <tfo/Jecia 
1mwln, er.unw 1111d ot.hHr chr1111ii: 1/em1at.os(•~. It nnuolly ifi used in 
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comhinntion with ultrnYiolot. lil(ht 11ml 11 doily coal tar "hath." To 
nvoid hurmful initial.ion, m<idicmricntl! containing it. should not. b,;, 
used on the f11cc, scnlp, gcni1olin or intort.rii:in011~ akin nreus; thoy 
11hould not. b11 nppliod ,,. hlistcl'od, rnw or 001,ins nrc11• of the skin, 
nn<l $houlcl b<: kept from the u:,,es, ainco thoy ma;v cnu11c sovcro 
cor1jundivitis, k<,r11titi• or cornoal 01>ocit.;v. H,.mnl irrit-11(.ion, cn~t>l 
11111111lhumin11ri111118:V rr.su\t when the drn,: is nbs()rhml Kysl.Cmicolly. 
The hmids should ho w11shud immodi11tdy 11fwr 11ppl:,,ini: m,,dic11-
Um1. A r~vorsible sli,:ht discolornt.ion of tho skin m11y occ11r. 

Doso,, .. 'f'oph-'11, to t.ho ~kin, 118 R 0.1 \.11 I% cremn or ointmont, 
m11:c n day wi th crc11m·1md once or twice 11 dny with oititmont. The 
com,ontrntion Rhould br. low init iolly 1111d incrCl\scd ,,nly 011 nor.OR• 
~ary. 

l>ownl(u Forms•--CrMm: 0.1, 0.2, 0.26, 0.4, 0.5 nnd l %; Ointment.; 
0.1, 0.25, 0.4, 0.5, I 1111d 2%. 

Beni:oln Tincture, Compound-page 760. 

Coal Tar 

Pix Ca,·honiR; PrnpMed Co1tl 'l'ur BP; Pix Lithnnlhrnci~; f.11R Tur 

The tllr obt11inocl 11~ II by-produd durillll the clc~lructiv1> distmn, 
Lion of bit11mino11s conl. 

Ooscrh>t ion-•-Nenrly hind<, vi•r.ouK liquid, lrnnvicr thHll wutcr, with n 
tMrnctcriat.ic 111111hthRl011~-likt odor and II sharp burning t<1$lo; (Ill ig11 i
li<>ll it hums witlt o rr.rldish. l11111iuo11R nnd very soot.y flnmc, lcnvi1111 not 
mor~ th1111 :.!'JI, of r1,5i(lu~. 

Solubility- Only ~IIKhily suluhl1> in wntr.r, to wh ich it impnrt" its 
dinrnctui•ti<: t1tl,)r ~nd lnKI<' 1111d u f11haly 11lknli11t rc111:t.ion; l)orf.iully 
clis,,olv<,d by alcohol, oc«tc,n.,, nwlluinol. sol\'cmt. hexnnc, carbon difiul
fid<•. dtloroform or c•lh¢r: to the t Xl.<'lll. of nhoul. 95% by h~mwm\, ond 
c,ntircly by tlil rnhenw11c with the. CXl"<tpt.ic)11 of n ~111nll nmcmnt of fiui• 
p,,nclC!<l mul111r. 

UHCij .. - A local irl'ita11t uA~d in the l.rcm(.menf. of c:/ironic shin 
,li.,eas,is. Liko Rnlhrolin, ittS primuy action is to dClcreasc the epi
demrnl s~nth(!9J8 of DNA ,111d, hmico, lo s11ppm1s hyperplnsin. Oc· 
,:11~ionnlly, it nu1)' <:uuHc rn8h, burning sc11an1.io11 ilr of.her manifos«-• 
ti(ms of cxcossivc irritation c,r s<>n~itJu1tfo1\. Siner. photose11:iit.i1.11• 
tion 1nny ocr.ur, the trr.11tcd 11rcn should be pr,,tccted from sunlighL 
It. ~hould be k~pl 11way from the eyes and from row, weeping or 
blistered 8urfncc~. Tem1>m·nr:,, disr.olornt.io11 of the; skin mny occur. 

Do&O- · 'J'opical, to 1.ho skin: c/1u111sin11 /1t1r, 2% 011cc or t.wico u 
doy; cmum, I.G to Ii%, Zora l:imcti n tin:,,; gel, 6 to 7.5% onco or t.wico 
11 <lny; lotion, 2 to 6%, 2 lo 4 limck 11 day: oi11tm1:mt., I to Ii%, 2 or 3 
t.imo.• 11 d11y; pal!l<t, G% once or (.wic:<• 11 day; shompo1,, 0.5 lo I 0% 
twice n W<.?ek; •11luti1m, 2.5 lo 20% st.raight or diluted l :a wiU, w11tcr 
l to a timc:s o dny; suspl!nsio11. 7,li to 33.3% diluted in lukeworm 
water ,1t intervals dirr.ctnd hy the phyijicinn. 

Do~ui:o F'o r mu- Clctlllsing B11r: 2%; Crn11m: 1.6 1111d /\%; Gel: 5 
uncl 7.5%; Lotion: 2 nncl fl%; Ointment: I t\lld 6%; P11Ate: 6%; 
Shampoo: (I.Ii, I , 2,3, 4.3,6, 911)1(( l0%;'1'01>i1:ulSolution: 2,1), f, ,md 
20%: 'l'o1)icnl Suwen~irm: 7.fl. ao nnd :\3.:i%, 

Green Soop-RPS-17, page 786. 
Green Soap Tlncture-RPS-17, page 766. 

Methyl StiUcylete-page 1205. 
Reeorclnol-RPS-16, page 1107. 
Reaorclnol Ointment, Compound-RPS-16. page 1107. 
Reaorclnol Monoacetate- RPS-16, page 1107. 
Stora>C-page 1326. 
Tolu Baleom-pago 1299. 
Turpentine OIi, Rectlfled-RPS-16, page 808. 

Othcr lrrltant11, Hubcfaclont• 1111d VoHir.Hnh 
C11m1>ho>r llli-,ydo l?..l!.I ] heptnnc•?.•<>llP., 1,7,7,trimothyl-. 2-C!llll• 

11h1111onc,; 2-Bornnnc1111i ['/6,22-7.] C,oH,AO (l5?..i4): f:11111 Cnmph<•r; 
J.,tt\lf<ll Cnmphorl-·-A IWl(ltle obtaiu,~I from C:im,nnwmum ,·111nr>l1ora 
(Li11n6) Noes ot l~l,ennllior (1111111 J,orimc·uol!) (Nnl.ttrnl C11m1>hor) or 
f)rodul!t\rl 11,vntholicnlly (Syutholk Com11hor}. l'1w>a•·••li1m: N11t.11rnl 
crude cmnphor m11y bo obtnined hy ~IMlll tli•tlllinf, chips of thQ c11mr,hor 
I.rec: \II(, cruel<' cn1111lh<1r so ohlnincd i• purified, u~u(\lly h)• A11bliml\l.io11. 

0111, nwf.hocl or produc:inr. synthetic c11111phor sl(,rl• with flill '""' 
JC,11M1n}, 11 hydro<:nrhon 11bh1incd from 1.11rp<1nt.inu oil. 'l'IIO J)itlcnn i~ 

~11torntod with hydroff CII chlorido ut o• formi11i: hornyl chlorid1, 
(C111Hr,CIJ. On hcutinr, t,h(: bomyl chloriclc, wilh S<Klium nctlllllt n11d 
11\ocinl t<l'<!tit, 11dd, it. is co1tv<:rtcd int.o iKob,miyl ocr.1.-.tll, -.hidt in sub~c• 
'I\IMIIY hydrnlyu,d to isuhornyl nlr.nhol IC,0 H1i)HJ sud oxidi2~d with 
chromir. nd,I lo c:nmphor. 8ynf.hetic ,·111n1)hor 1•1,sc111hle• nnlurnl eam• 
ph<>r in mo~t of ita prnp~rf.ic~ cx,,l,pl thnl it i$ 11 rni:i,111ic mixturo 1u1tl, 
th~rnforc, lm,k• 011tfonl nclivit.y. Whc11 cnmt>hor i• mi~cd ln 11p1lro~i• 
mat.dy molr.c:ultir pr,11>orlio11s with d1lo1·nl lwdn\le, nrnnt.hol, phenol or 
U1ymol, liquofuction en~11,,s; ~uch mixturns ,;re known A$ ~11/r.l'lic mix• 
tur,,s (scr. pngu l 76). 

/Je~cri1,1itm: ColorlOAA or white cryst.11 •• t:rH tlul~• or cryHf.11lli1w 
mBs~,1,; or ni r.olnrlll~i io white,, t.r1rn,lucunt, tour,h mnsso,;; n 1>cfl11"1.rnt.i111:, 
chnract.eri~f.ic odor, a 11111111enf., nromttt.fo tnsl1> und i~ rtndilv pulv(,rimhlc, 
in tho J>rcscncc of II liU.lu ulcoh«>I, cth,,r or «hloroform: ~i1ccific (<rnvity 
about 0,99: 111<•11$ between 174° tllld 179° 1111d •lowly 11(1lnt.iH1.c,~ nt ordi· 
11nry f.<llll!)OfOl.\ltC 1111d in ~lonm. Solul>ility: I ~ 111 (lh1,11UiOO mL Wnl<•>', 
l ml, nlcohol, nhout 0.& ml, chloroform or I ml. ctlrnr: frc1,ly solul>I<> in 
cnrhon cli,ulfi<lc, solvc11f. hox1mc or fixed n11d v1ll11f.ilc oil~. lncc11111>11li• 
IJilit.i,,s: Jlorms i, H1111id ors soft. 11111ss whcm ruhhc,d wilh "/,lorn/ J,y. 
dmt-e, hydmq11i11mie, menthol, J)l1~1uil, 1>he11yl sa/ic,y/Qte, rewrr:i11i1I, 
,<alicylic acid, ll1,1•mol or other H11bst1u1co;;. Jt. ii prcci11ilau,il frnm its 
nkoholic iolution by the 11tld1t.icm of ,w,tcr. It i, prr.c:i11it11t.r.d from 
c11mphor wn tcr hy the 11ddilton of solohlo fit1hs. 

lhes: l,oclilly, wcokly 1111alcesic, mildl.v 1111'1/JJesic (m1tipruritid 
1u1d ru.b,1/acicnl whut\ rubbed on lho ski11. 'rhll 6pirit. jg npplicd 
loc11lly to nllny it<:hing c1111tcd by insed •lings. It nl8o i• used ns 11 
ci>\Olt.erirritnnl in h11m1111s for in/lumed ioi11t~. s1m1i11s nnd l'licu 
matic onrl ot.hor i11/lom11wtor.v ronditi1•11• such as r.old• in the thrnaL 
lilld chest. Although t.h!\ p111.i~nt. may feel improvad, the inll11mmo• 
tion i~ no(. nffcc(ed. However, renr.xly i11ducod locRI vnttoco11~t.ric 
tio11 may modlntc n mild nn~ophnryu1fll8l decongcstont. effo1:L. 
When tolten inlernnlly in smull nn,1)11111,q it produc(•a n fooling of 
warmth anti comfort in Lhu ,i-n~troinlest.inal tr11cL, nnd, Uwn,forn, 
formerly waa much u~ed 116 n carmitt<1ti'.ve, Systornicnlly, it is fl 
reflexly ndiva drc11/a/.11r,y 11ml respirc11or,v ~,i11111/a111. Howevor, iti; 
uao lln ll s1.im11lnnt i~ obsolete. It nl•o poallC!l!!C& a glii:htexpectorn11.I 
nction nnd i~ i11cluded in some, cough-aup11rcasonl. mixt.urns. Con
cent,rnlione nbovc I l%nro not.safe. 'J'1111icit.y con•i•l$ Ofllt\\15fll.l nncl 
vomiting, hcndachc, fcelini: of warmth, conri1sion, delirium, convul
sionn, com11 or re•1>ir11tory nrrc~t. Camphor is n t>horm1wcutfonl 
necessity for Plexiblc Co/lodio11 nnd C11111vhorol 11d Opium 1'i111:• 
iure. Oos11.· 'l'opical, lo I.hr ~kin, rcclum or throat, Mo 0. l to :1% 
lotion, cream, »pray or 1,i11tmc11t, or 10% tinct.urc (Rpirit), no more 
Uum :~ t.o 4 time• o dny . I~or t.opicnl m1nl~11Ri11, conr.<mlrat ion~ of 0.1 
to 3% nru used: fvr cou111.orirril.olion, 3 lo I l %. 

Cnn thnri1lh1 j(!lMr,4/J,'/(l,7£11r• Hcxnhyclro-:la,7n•dimcthyl•4,7•01,o~y
i~oh11111.ofum1-l ,3•clionf:(6(!,25-7] C,oH,iO, 086.2))]••-'l'hc oct.ivc, 11rl11• 
dplc of C11nt./rcuidc1$.. Whit<• pltt1c,lc,t11 ~luhl• I e, in 40 ml, 11cotonc, 65 
mL chloroform, 560 ml. dhcr or HlO ml. ethyl 11C()Wl.r; 8oluhlc in oil•. 
Uses: l'rod11cc, in~rodermnl vnsiculotlon. It i~ used I•> remove wnrts, 
1>nrLicolRrly th~ 1>uritlllRt11\l typo, II i$ 111>pliecl under ~11 or.clusivo btUl· 
dn~o. 'l'h~ vcRidc ,wcntt1nlly hrenks, b~co1>1<>• c11crusted nnd f11lls off in I 
lo 2 wc~k~. Dose: 'f oJ)ir.~I. lo the w11rt , IUl n 0.1% gol11l.i<>11. 

Cnpslcum--1'ho dticd rl11c fruit of Cnp•ir:11111 /1·«1.<J:1<:1:11,, i,inn6, Su· 
ln11ace11e., which co11(ai1is k,;s f.hnn 1%of co11s11id11 [U~)-N,'4-M;vdroxy-:l• 
meUwxyp henyl) methyl l · il • mo thy I ·G· ll1Hln11,u,midc r ,101 • 86-4 I 
CrRl·J,..,NO:. (:{Ofi.-10), whid1 is t.hc nclive i11((rocli~11f.. U~ctt: Its 11cUv1J 
in~rcclionts or~ mildly irrit1111t, 1:nu~i11i: l'fythr.min 1111<1 11 fec!ini: of 
wartnth wit.hoot v~sicutio11. hs pwpar11tioM 11re u11<,cl 11s c,)m1wr,rri 
tftnt~. Dos(': ' l'he eguiv11lcnt of0,1126 to O.?.t,% of cnp8icum flPJlllcrl (o 
the akin no mm·c l.lrnn ~ or 1 time.s n cl11y. 

fohth11111111ol lA111mnnlum khtho~ulfo1111lAl; S11llon11f.oo Bitumen; fo. 
tiol; lchthy1noU (Mulli11c/mJ11()1 lch1.hyol (Stiefel) l!!M9 -68-3l] ·•- lt is 
obtalnud by (.he de.~trnclivc diij\i1111tfon of curtain hit11mino11fi $Chisf~. 
Kulronatintt tho <listillnt<! nnd 11011Lroli1.i11n tho prodnd wiU1 nmmnni11. 

Jt yiulcfa not le•• t.hnn 2.r,% of N lia (111mno11ia) nnd ,,ot losN Uu111 J 1)% of 
toltl l •nlfor. 

Co/l.~tilwmts: It belongs lo u clnss of pro1>.ru1.io11n cn11t11i1titltl, tlij 
c8K61ll,iBI C<UlNtit.ut•nt~, snhs or 1,cnn11•.>1mdR of II mi~lt1rc of Heid~ d~~ig1111t· 
e.d hy the, group nalll/l Rulfoir./1/./t,Ylllfr twirl, fornwd by s11lfo1111tiu11 of 1.h .. 
oil ohtnine.d i11 tho dMtrucllvc cli~Lilloticm nf ce1·tni11 bit11minous sh!ilo~. 
Sulf<>ir.ht.h:,,olic: acirl is chorncteriz<lcl by II hii;h solfm <:Otllent, the sulf1tl' 
cKi8tin"- lnrgc\y in Utt< f(lrm of aulfoMtcs, Klllfon~'ll 1111d aulfitl<... Dr• 
.cri/lticm 11nrl Solubilit.y: Hcddi•h brown lo brow11M1 hlnck, "i•co\ts 
nuid, with II Rtwn11, chnrncleriRt.ic. (!mpyremnutic odor. MiRt:ihle with 
water. ~lycorin fixod oils or fnts; porti(llly •oluble in okohol or olhor. 
Jn,·om1x1tihilitir..s: Bo1:(1me~ ~rn1111lor in tho prcR1i11co of ilCid• <Ii' 1111,h\r 
tho in0u(l11c(t of fwal. In solution. it i~ procipit.Rll,cl hy 11cid, und crci(/ 
$11/1• o• 11 clvrk, Rtic~v mo(•~; allwlil't libtr,, te Qmmonin; mo,1y ms,tal/ic 
.•alts <:A\18(' J>r<:elpilution. O.,c,s: A mildly Aijtrinuenl irrillllll ond loi:ul 
outihncf.c;riol 11t:cnl-with modern le 111nollicnt nncl cletn\\l<:cnt. 1n·oportio~. 
It i• 11•011 nl1111e or in combiuation with 1\1.hcr anti•opt.icll for thr. lrel\f,• 
menl ohkin di~ordcr,; •11ch ns in<l!ct .sti1111.• 0111/ bite,<, 11r,\0.,ip~tr,~, ,,..,,;,.. 
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.,i., nml lu1111s 1.•ry/./1,:m«l!/sus and to pr«ldm·,• henlin~ in <'immh· i11//am
m11lio11~. )I. 11lao i~ usml to 1-rcul i11//i,mmolio1111nd /mil.< i11 11,u c,xtc,rnnl 
.,.,,. i::111al. t.fodknl opinion is divi<lt,d ns Lo whHh1,i• thi~ nr:.,111. is 11scf11). 
In higlmr <'(lll<:Clllrntions, ir,-it11(.ion i,i fn,41w1u. 1111d rMIWs 11111y dcvc:lo)). 
ll should h,, kepi "'"'Y 1·rn111 the e.vM llnd otlmr r.M~itivo ,urfne,,s. Ith~~ 
boon roport(!J I""""~" hyl}t'rcpiLholiolizilf.i<ln, 1111 a<:t.ion thnt. woul<I ho 
cm111t~ir1m11luct.iv11 in 1Jw tront.1tw11I.Qfpsoriasi~. /)iis1?: 'l'n1>ical, t.CJ t.h<, 
,<l,in os a IO or 2(1% ointment. or c,xwrnnl "''' e.nnril (I~ n 10% oint.mc,111., 

Ju11i 1101· 'l'nr !Cud,, Oil]•···•Tht• <>mpyreumntk volnt.ilo oil obluinod 
frum t-ho woody portlono ,,fJ,mip,•ruN "~yti,rlni< Linn/, Wnrll /'i,wc.«:ad. 
Durk brown. deur, ~hick liouid, h11,•iui: a l.rm·y od(1rnml :1 luintly uromnt .. 
ic. biU.ur tu,tt,. V,:,ry slil(blly solublr. in wntcr; J vohnno diSl;o)vc~ in i> 
volunu,s of ulcohol; d issolve~ in :1 volmnc8 of ct.hr.r, k11tviui; n 8li1:ht., 
l1o<S:111l,111 rn~i<l110; misdhli, wit.It chloroform. Vs~-" A mildly irritnnt 
oil lhnt. i,1 omployc<I n, 11 topicnl nnl>prurit.ic in seycl'nl ,:hmnic der ma1.o• 
logi,: dhmrdr.rN, ~11<:h ns p•ori11si.,, nlopic di:rm<r(.it.(s, pruritus, cczc11111 
and .~ehorrlwu.. Since it. i!-1 irrit<1nc. t.l-. ~ht, <~onjusu:tiw~ ,md f&lso mn~ cnu~<, 
chemo$is of t.he cottlP.3, r.MP ~hould be tn•l!n lo k(<C:Jl it. 0111. of llw eye$. 
,c;y~l.()mir. nhsutJ)t.icm moy n,i,ulL in r('1ml d11mll~o. /.)n.•r.: 'ropicttl, M I u , 
Ii% oil\l.m(lnt. :ll)J)liNI 1)11r.o n cloy: ii. 111~0 i~ u~fd n~ n 4% 11hnmpoo or :1-1% 
b,11.h. 

Mc111.hol lCy,,loiH•~1Ullll, r;.muthyl-2•11 •mothylethyl)•, p, Mc,nthnn,:1. 
,,l; P,,ppcrn1111t Cnmphor !H 9il•<M·1Jl C,~M~~O Oi>6.27)1••· ·An ul<:ohol 
obtained from divers" mint. oils or pref}nrnd ~y11ihc,iicnil)'· It muy bu 
h,vorotnlory [ ( - )-Mon tho]) from nntmal 111· aynthl't.i<: ~oun:cs, or ra,:emir. 
l(:~) -Mm1tholl, 

l'r1warati1111: It owr.s it~ odor thicOy to m<mthol, which is. ob· 
l.tlincd from it. hy rr,lc:t.i,111111 1li~1.i1111t.ion nnd ,,llowing 1.hn 1>1·opcr 
rrn<:t.ion w (:rystnllize, or by chromnl-011n.1phi<: p rocr.ssoN. Am<m1c 
m1mcrous mct.hod~ohynthcsi$ of ml opt.icnlly iunctive mcm1.boJ, 1.he 
miist. p,,pulnr ilw())ve• tho c:al11lyt.ic hytlrnl(m111Lion of lliymol (<'>b· 
l11im,d from 11n1.111·t1l $0.irccs or synt.hc,;izod from m•crcsol or crui;ylic 
ncid). The difficulty in the synthesis of (-).menthol nr ixcx from thr. 
fnr.t thl\l. nwnthol con!Bins thrtc asymmetric cnrbon atoms, a11d 
I.here ore t.hu~ <>ii:hL ~wrcoi~nnu,rs, d~lliGIU\tcd a~ (- ). illtd (+). 
ment,hol, (-)· nncl (+)-isomP.ntll()I, (-)- 11nd (+)•n<iom1ml,hol, nnd 
(-• ). nnd (+ )-11cc,isf1111<mthol. 'l'o obt,,in ~ product m(,cling USP 
rN111irm11P.11t~. ii. is nP.cessrtry lo S1<Jmrnt.H (-}•tnr.11tJ1ol from it.s s1.1,r
Mi~omc:rs, fnr which 1>111·1>0$C fr11t.l.ionnl ct'yBt,tllizat.ion, distilln1.ion 
undc,r n,tlucc;d prnn!ll!rn or e~forifkntion nmy be 11sc,d. The othi!r 
*l<11·coisr,mr.1·s diff('.r from the: offici:il (-)-menthol hi physicril ))l'OI)· 

ert.ic~ nnd posHibly t.o '"''"" ox Lent in ph11m1ac11Joi:k 11r.tion. 

J), .. /lqriptio11: Colorless. hoxngi>nnl, UMllnlly na~dlc•likc crystuls, m 
fo$\\d JO/~~scs, or 11 uy~tollinc 1>c1wdcr, with a plummnt, pc11pcirmi11C -likc, 
ocior; (-).o,onthol molt• bot.woon -11• nnd 4,1• ; (:l:)-nwnt.hnl co111:1:Hl!I nt 
27° lo ifl• . So/11/,ilily: Vc,ry 8oluhln in 11lrohol, <:h!ornform or ~t.hai·; 
freely ~oluhlc in gln<:i11l 111.,tit· ndd, min~rnl oil nr in fixnd 011d ,,oJnt!lc 
<►il8: ,lighll)' soluhl1• in wuhir. Jll1:ntifit111./o11: Wlum mix<,<! wil-h 11hout. 
un 04w1l woi1:ht.of ""mphur, chlornl hydrnte, 11hc1wl or th~mol, iHormfi r, 
" 1•uh,ct.ie ' mixhir<' liqudyint: »t room l.empr.rnlnrc . /111:()IIIJ1<1til>ili1(,,.,: 
Prrnlue~s 11 liquid or ,oft lllllft• whcm tri!.llrntcd wit.h u,mp!wr, pl,1m,>I, 
c:/1/ornl hy,/n,/1!, rc.,or1:i111,I. 1./tymol or numernu!l oilier e11bstn11r.n~. /.(I• 
/,di 1111: Thf lnh1>l (111 t.ht, cs111t11ilwr indic:11iM whHhor it. ifi lc,vorolutory 1.>r 
rncomic. 

Uses: In low conccnt.rntion~. ~clecLivcly ati111uht\.t)~ th,, imnsury 
rim-V<> cmdi111:K for cold nnd, hP.n(:e, cuuoes II MllSat,io11 of cm.>lne~s. 
Some locnl n1111lf:<:Rk offoets nlso 11ecom111my 1.hi~ effect. Hi~hllt 
conc<,ntrnt.ionB not only ~t.i11111l11lo ~1>11sc,ry (lndinrrs for hun l, 1111d 
ol,hcr p~in, but nls!/ m11.v co.11Ae som<: irritntion. Con~cq11ontly, tlw.re 
mn:v fir~l. l)(l n ~tnsntion of cooln~~•, then 11 ~li~ht pdckl.v and burn· 
ini: H\:n~nt.i(m. 'l'hn loc11l 1111nlgcRi11 nncl sc,nHutfrm of r.oolncgs nrc 
cniployc,d in th,, Lrcntment of i1111(!(:t h ih,s and 61.ini:ij, it.chine (11.nti• 
1>r11rnlic uffocO, min(>r b11m~ nnd Ntmbnrn, hcm1orrhoida, t-001.hoehc. 
cnnkers, C\>ld ,wro11ancl sore t.hron\ .. The locnl nnulgeHit: effP.et.11hm iH 
lhC' 1>rnbnhln hnsitt of t.ho 11n 1.i U1fisi vc usu, 11lt.hough thl\ vnluc of thll 
drug 118 11n oniitussivc tcmuini;. 11111►rovcd. Cum mu~t Im tulc~n to 
1woid 1.ha inhnlntion of irril.(111Lconcontrntio11$. 'l'lw contribi1tio11 of 
u p)nc.(lbo (,ff eel. to some of th m,c cffe~t111:unnot bu diij(:<mnto!I. It iK 
inco1·pomtcd inl./1 itrit.1111t procluct~ ""ed to trou1,nc11n v11lr:11ris, don
dniff, ~di~irrhc,a, calh1~~ij, <'.Orn$, w11r111 1\11cl uthlcto's foot nnd in 
v11r,i1111l prop11ratio1111 lo lllsson the s~.n$e of itri111tion. Whntev~r 
effocts \.he rnhbinH of m1mthol-cont,1illinr: oint.mi:,11t. 011 tho chN>l• 
no~s(,85 t.o rcli~vc p11lmo11nry conr,e~ti(m in cold~ and 11llwi:y nro 
ntt.rilmt.uhlo lo <:ount.cr irril4ttion nncl plt1c(lbo offc.ict.~. II. als!J I~ 
co11t.f1i11,1<.I ln (:(>1mterirrit11nh for the lr(int.nwnt. of muscle, aches. 
/.)<),w;: 'l'opiclll, to the sllin, os o 0.1 lo 2% lotion or oint ment.; fo the 
thrMt, fl• 11 O.Ofi t.o 0.12% loz(m1_:e. !11ha/11ti1111 , If, inL of J.% \iq11id or 
}O mL of?.% oiut.mr.nt per qm1rt of w£1tcr, to l,e di,11cnsod by ,ti,n111 
mhalitlfon, 

l't11·,wiB11 8 11)~11111 IP~rn BRlsnm; llnl~um of l'<u-ll; h,dinn fl11l•nm: 
Blue~ HttlMm] ..... ()hlnined from M.vroxy/1111 />t!rei,.oe (lfoyl") l{lot1.1«:h 
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{(o'nm Le1iumi11c,s<1C'). Conlnins frorn 1\\1 t.11 il•lt;i. of 11 volnt.il1• oil U.rm<'d 
t·in,wmm·,, nod fn,m 2(1 ~o :~Ht,i}; of N 1f:i,r. CinMO))(!i ll iH n niixlurc c.•f 
(:tllll))IIUllciS, lllllOJl!l which tJw followinri h,iw., '>(!Oil id(,nt.ifit,d: t.l,c:; i!A1.(,l'i\ 

,,..,,~ ... , ltrllWl!l.r;, /,,,,,<.YI l'illll(llllf!/.;J, (•i11namy/ 611,11111111/.e (s/yr11<'i11) ;incl 
1.h~ nkohol p<!rnviol (<,on~i1fo1·c,d hy :«11111, 1.0 h1• i(lunl.ical wit.h 1 lw ~<•8<Jui• 
t.l!rpm1c nkobol uem/idol, C11Jbt.Ol '" r.,sleor, fr~-, c·i111wm ir ,,di/; ahout 
t).0!)4¾, of ,wo1UU11: and tt (.rnco ol' ,!ou rrw1·i". 'rh~ N!t\i n (:om•i~l~ ,.,f ht~nzoic: 
nn<l d 1mnmic 111:icl. Drsffi/J/.ic,11 111111 Solul>i/i1.v: Dtid1 brown, vis,,id 
liq11icl; 1.rA11sp11rnn~ mul 11p1m11rs rndd i11l1 brown in lhin ln~•crs; 11111·,ic,il,)1, 
odor resembling vn11ill11, 11 hiUcr, ncl'id lustc. with II p1u-si:;k111.urt1•r•lll:>t1, 
and fr.,~ f1~1111 fil.rin~inuss or stil:ki1u,,;,;. It. doe~ not luml1:11 on \11\l'"';urn 
u, nir; s111,1:ific ,:rnviLy l.lf>O In l.l '/0. Nt,nrly insoluhh, in wutc•r, hut 
><(lh,1hlc ill nlcoho!, c:h)lll'ofonn or ,:l11e.i11I ,..,, • .,lit: acid, with nut mow! l,1111 
!lll op!llMf.(HJCc; pnrl.iy solublt, in 1,Lher or ,;olvcnl lwxnnu. lliw$: 1\ it,('((/ 
irrHatH. (OHi m,ln1.lrflry. h. mwo wos u~~,I ;us n <lr~R~ing ro pn.m1oh· 
i:rowU, or e1>ithcliol ,:c,11,, in 1.lw 1.a,n1.mr.n1.of in<l111'!11r r1/,:,,,·•, 1111l1md$ and 
t'l!rl~in $//i,1 dist>(•$<>$, <:f!, rsc11bie~. JI. 1►ro,s1.,nlly is nn inr.rncli~1lt. i11 sup• 
posi1.1irics 11,wd in t.hc, trMllll(ml. c>f lwmorrhoid, ~nd 1u1nl pturil.111\. J\I. 
J,,.t:i<: rlllletfons 1<1 It 11<1<~,~~ionnlly ,wcnr. Ointm(llll~ e.r11,111iui1111 ho1 h 
thi~ nncl solfur prc:m11. 11 problem in L'<Jmp,,nndiny., r,in<=~ t.hf, rc,$iuou~ 
p11rt. of t-ht, hnlll<llll t~nds HI scJmn,1<,. 'l'his difficult~ may b~ ov,.,mmw 
hy mixin~ the hul81m1 with un uqui,l umount or ~ll6l1ir oil, prfor to in,,or-
1>orot.in1: it.i11loth,, hnsu;or nlt~rn111.ivol.v. by mixing ii. with ,;,;lit! pctr,,x11• 
lin !An nintlllN)l V<'hide (oxy~mmkd J)t•t.n,lcum) <'Clll~isti1111 u( li<111id 
poraffin, oluic adcl 1111<1 ;immm1int<'CI nlcoholl. /)11.~1•: '1'11pi(:11/, n•,·wl, 
J -~ le:> :10 till( ill AllllJlO~iioric,~. 

P i11c, TAI' ll'ix Pini; Pix Li1111idn; 'l'nrl•·•-'l'lw prml11c1 ohtni,,..d hy llw 
de•!-rt1<:1.iv<1 di~tillotion of thi, WOii<! of l'/1111,s J>tt/11,<tri., Mill<,r. or of 111.lwr 
NJ1(1dc,s of l'imrn 1.i1111(, (~·nm l'in111,~tw). Us1111lly ohlainc:<I ns II hy
prod\((:t. i11 the rn1u111fo~un·o of ch:m:11111 or c1(,1,t ir: n\'iil from wnod. 11 i•" 
r.ompl1,x mix tu1·e of ph1,ll<1lic hodic,s for llw m<J~t 11nr1 insc,l11hle in waic,r. 
Amoni: t.h,i;;i;arn c:r(,.~ol, 1>hl,1ml.11uafrt(.fJI, pym<<1l!!du,I, t:llN1tli111111/ nnd 
/l.)'r<tJ;<cll,1/ 01.Jmrff, Truc1,ij o( p/1erwl nnil ,;r(Jsc►ls t1l$(1 nr~ J)r0><011\. as wdl 
ns hyclroenrhmis <if the p11rnffi11 111111 b<:1lz~11(, iwri(,s, l)c'~t:rif)f/(111 1J11cl 
Sr,/ftliilily: V~ry vis!!itl. blui,)dsh brown li,111id; l-rnnshH,()llf in lhin h,y. 
er~, h\ll trncomus gm11ulnr nnd opa<)Ul~ with ill{(~; hll~ nu 1,.!mJ>yrt•rn1mt.i'-\ 
\erP-bint.hinntc odor, n shnri>, elllJ>)'rllllllllltk l!l~I<• und i~ morf: d,,11,-0 1.lum 
wot(:r; s(llu1fo11 i• ni:id io lil m11~. lvtisdhle wit.h ak.-hol, .,1.1,,,, .. ch,oro• 
forlll , r,11,dal nr.et.it: 111dd <iJ· with flKud nnd \'olntil<, oi ls; ,Jighl.ly ,;oluhlt, in 
wale•·• iho ~olu;.ion lwing 1 ►111 1, ycllmvieh 1.0 ycllowi~h hrmY11. (.l.~e.s: Bx• 
ttrn,iUy 0$ a mild il'ritmu. trnd l,wr,I t11tl;bu,:tn·ial nl{•in( in dsroni<: ~/,du 
,/isecm.,s, c~pc,ciolly <'t?.(lllln nnd 1>~ori11~i~. !ls vol.1tilc con~litucnts nrc, 
tltlimotl lo be, expc,.,t,.m.,11 hot thoir offic:ncw i~ 1m111·ov1m: i1, i11h:1l11tiu11s 
were formerly U$cd for tfos p1trp,1~~- /)o,sct: ' /'<,pi,·tcl, n, " 1.H 1c, :JO% 
>lhlllH1)()(). 

Scleroslng Agents 
A n1nnhel' of irritant drngi; aru of :mffkicnt act:ivit.y 1:0 

dnmngo c,,lls but. a,·e not. so pot.en!. 1111 to dcstr·oy largt, mun· 
bets of cell~ nt the sit.e c,f ,,pplicntioll. St1<:h 11gents 1.11·omote 
fibrosiij and arc u~ml to stnmgt.hcm BUl>!><)1·t.in1: stru<:1-t11·es, 
dosu in1:ui1111l rings, etc. The intimal smfnce of hlM<l ves
scils mny f.)l'(i11l1 d1iwn under attaek by such 111,:ent·-H ant i 1.hus 
initinie th1·ombosis, whkh may be an 1mdusirahlo side effo<•L 
This ndion is 1.hc bw,is oft.he use of sdcroi,;ing Hg(~n(.s in I.he 
rt•duction of varicose vein$ and h(nnorrhoids. Sclc:rnsing 
agent.s f:eucrally nm regnrdc<I as obij<))()(.(L 'l'hcy c:an be 
harmful whcm improperly used 11nd somc:t,imm; cvlm wlwn 
used with coutfou. 

Se:h,ro~ini-: /\f!cnt~ 
MorrhuMe S<1diu111 l njcct.i11t1••·--l' ~t.t:riic soh.ct.io11 of th~ ~Cloium soils 

of th(, f,:it\.,v tldclr, or <'.od liv,;r oil, It conluim.1 /i() mr: cif goclium nrnr1·h11 -
Bt.<1/111 I •. /I ~\iital)lc 11nt.i mkrobi11I 111:,,111. not. U11,xtMd O.Ml,, 011d (:1.hyl or 
bon·1.yl okoluil, not to uxc,,ud :.l%. uu,y hu udd,><l. Nale: ft 111oy $Jrvw ,r 
s<,i><1r<1/.icu11,f solid m1,U~r,i11 st-1111di111:. Oo ,wt t(•e th<! 111111.1!1•/o/ ii $I/Ch 
.•olitl doc,., 111't/. ,u •. ,o/m, c:0111/Jfotdy upo11 wm·mini;. Prepnrr.d hy h~nt.in~ 
cod liver ,,ii with olcoholic ~odium l~v<ln,~i,I" 11111.i l c'ompl1,t.ol:,, snponl• 
fic,d, After dilution wlt.11 wnli:r thu 11koh1·,I i~ r~movml by di"l-illBti<ll), 
Dilul{• H,.S04 ia lh~n 11ddml lo the,, 11<)UMll~ sohtlion, :ind 011! liherntc,cl 
mw111ic addij nrv sop,unt1:d or profornhly 11xlrm:t1,d with n guil11hl~ im· 
111iN<:ibl<1 s1>lvon\. stt<:h na <•l.)wr. ,lu•t-•sllt)1ei,ml A!JIICOlt$ NaOM 1.h@ is 
nddod lo nc,ut.rnfo.c t.ho nr.id~. Ahoul 20 m1: of ben,,yl uk oho!/ml, of t.hc: 
lnjudim1 11s11nlly i• odcled lo lc>1~c11 1.h~ pnin of illj<'cl.ion. Us<!.,: Jlo,'• 
mcrly, widoly UKl!II 11~ 11 ~cfor11.,i111: 111ttl /il,rosi1111 (tf/('111 for nhliH,rM.illfl 
variws<' 111,i1M, lrrll.nnts 01· thi,, tyJ><• 011<:11 wurn cmployn<I for cl«)xm·e of 
hnmiu) ring•, fibrnsin11 of 1111(!(11nplicn1.t,d hc,morrhoiits, 1·m1,ov~I of co11• 
dy)omnt11 111111mi11aln 11nd in "U1c,r ccmdi1.i,)n,) whon, the ult.imMc objt,:
tivti \\'lHi pro<hwt.ion of fihrm1~ ti~stw. IJ<u~<i: lnl.rom!IWIIR, by :{l}fH!tttl 
injln~tioo. 0.f) to f) ml~ ofn !",'Ji, injoc:ti<m to :t lo(:tilirA?tl an~:,; u.wwf, I mr.. 
Dorn11~ /.'w·m.s: /i ,111cl ;ll) ml,. 
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S udium 'I'c trodocyl Sulfo1<1 17-1•:Lhyl•-2·111(,thyl•4-un<l~conol hydro• 
r,1:n H1tlfnt<i Mdium snit p:i!i-1:16•1:1 <~11H20NoO.,S (:ll6.4:l): !:i'l'S; So11·,1dt· 
c,ll Sculium (1Wd11,,Si1111}J---On(, m1,U1od of 1>1•cp1w11t.i(l11 r<ioct~ tho ,:01·
ro, pondil\l( olcohol with GISO:iH ond nc11t.r111i1.c~ the, l'<lRUltinr, hyclr<,~(!ll 
Kulfhto o~lllr wif.h No,CO,,. Oecur~ n• 11 whit.c, w11xy, odorlc~g aolid. 
Soluble in wutt'l\ altohol c,r ether. Usa~: A $,:fom.<<i11J1 r,,:c11t ~imilar in 
ndiou (.o ,orlium morrl111otc. It. fonn<!rly \VIIS ll~<:d wi<MY os n buffeted 
Holut.iou i11 I.he 11l1l/1cmti1m of ,mri<:o.•c ,wins 1111d it11<-mol himwr1·/10/d1t. 
For such 1>11r1HJ~~s, the ~olutfo11 i~ inj1,ctc<l dirccUy into t.ho voin. InJ(!<:• 
lion ou tside, of th(, •oin lll/\Y cou•~ slou1ihinf(. For thi~ rMkOll , the 
~ubstancc is 110 \ . u~ed to ct,>sc ine11inal rili«•· ·'l'h(I p.-i11cip,1l 11n1oword 
offc1•1. i3 J)tlill itlllll(<di(ltOly lll)OII inj<:Ction, ult.hou1,h brfor; mild llllll))hY· 
l!letoicl 1.1t1d idiu$yllct·at.ic ri:Atlonses r11rely O<:i!ur. Bt,rnu•o Lhc $Ubst111wc, 
is an anlo11ic $\trfoet1,aotivl) Ol(ent, it also iij u$ud ~NII wot.tin1: ni:cnt H> 
promote sprot\dinJl of c-Ortoin t-OJ>icnl 11nfo11pt.ic$, V1we: Dy i11,i1Mii111 
diroclly in!<> U1e ltlri;c t vein. ns n I or :1% ,11Jutfon, dopondinc on 1h11 , 11.<1 
of tho vain, Thu volum11 U1on to he injcct.od ul, nny on" Aile vario• from 
0.2 lo 2.0 mL, <1111,cndinH on I-ho cmwontrnlion 1111d th~ numhi,r of' previ
ou• injection• 11L Urn ~it.c, the lnr~cr volumes hr.in(! givr.n only nftcr 
~cvornl prnv io11~ inj.,ctlon•. No mom thm1 JO ml, or the :1% 60lution or(! 
mL of the f>% •olutiou shm1ld ho Riven at. nn~ on~ Hmo. The i1111,rv11I 
hotwo~n injectk,n• vnriM from !i u1? day•. /JtA•flW /•'()rm: h1jcct.ion: I 
1md :l% in 2-mL l\lll)l\llft. 

Caustics and Escharotlcs 

Any t,opicul ng,mt that. causes des tn1ctio11 of tissues t\l, (.he 
aite of application ia a caustic (or corrosive). 

Cnu$1.ics may be used to in<.ht(:r. desqunmat.ion of comified 
epitholium ("kerntolytic" acLion) and, therofol'C, nre 111;ed to 
destroy wurt..q, condylomata, keratc>l\cs, r.erinin moles and 
hyperplastic tissues. 

If Lh to agent 111110 preci1>ilnte:; the pro!.eim, of Uw coll nnd 
the inflnmma t.ion oxuclato, there is foiwed I\ !Scab (or cschnr), 
which Inter is orgnni:r.ecl into n f!cnr; such nn ngeni is an 
escharot.ic (or cauteriznnt). Most, but. not all, cau11Lics lll'e 

also escbarotic. I•'urthennoro, certain c11u11tiGs, especiully 
the alkalies, redissolve precipil.llted proteins, partly by hy
drnlysis, Ao that no 6COb or only a soft scab formr;; i;uch ogont.s 
pen(lf,rntc (i(lcply ond g,:mcmlly arc unsuit.nhlc for thernpou
tic use. Eschnrotks sometim(ls nre employed to sen! cutnnc
ous nnd ophthous ulcel's, wounds, etc. Since most eschn• 
rotics are bactericidal, it. formerly was thought that chemical 
cauterization effected st.erilir.otion; however, sterilization i1; 
not achieved alwoy~. ei;pecinlly by those agents which re
main bound to the protein precipitate. '!'he growth of cer
tain bacterin eve1l may be,; fa vol'ed by the chemically induced 
necroi;ir; nnd by the pi·owction of t:he i;cnb. 

Acetic Acid, Glaclel-page 1317. 
Alum- page 761 . 
Alumlnum Chloride-page 781 . 
Phenol-page 1323. 

Podophyllum 

Mnndroke: Moy A1>1ilt 

'l'ht! dried rhizome nnd roots of JJ11dciphy//um p(,/t11tum Linne 
(Fnm /Jerberidae1i11e); it yields not less th(u\ 5% of p,)tk11)hyllum 
rcsi11. 

Con~tiLuoul.8---•Prom :\ Ln C\%of resin along with 111> tu 1% of quor, 
cotill on<l pocfophyllnLoxln nnd polt.nlin i:lucoxideN. AL le11KI. 16 
di ffonmt 1:ompounds lrnvc IJ-Oon isolot<.1d oncl chol'£1cteri1,,.,d. T he 
e1glyco11c podovhyllotol,i-n (C2,H2-lOijl i~ tho IMtolUl of 1-h.vdroxy-Z • 
(hydroxymothyl) .. 6,7 -met.llylcnodioxy + (:l',4',6' -trime1.hoxy-
1>hc11yl)-1,2,a,-J-tctruhydron,1phthnl~ne-3-enrboxylic ncid. H'.ydro
lytic r\lpt.urc of tho loctone ring yields podophyllic ucitl [C22H210oJ, 
the 2,3-tr«n.~ form of which is podo1>hylli11ic acid while t he ?.,3-cis 
form iK piuopodophyllillir. c1cid. 

AILhoui:h polluphyllotoxin h11a been dcmon•t.rnted t.o 1,osaos, 
mnrked r.~usUc, cnthnrtic 11nd tolCic proportio•, ii. is bc:,licvcd t.haL not 
it, hut an ,unorphous resin, calk•d po1l11p/1y//01·esi11, is \,Ill! chk,f 
<:11Lh11rLic principle of the drui;. lfowuvcr, J>ridophyllc1t(>xin is ~nfur 
nnd ultimnt.oly probably will rc1>l11cc the crndo p1·op ~rntion~. 

Uee& tUHl Dosu- $UB Podopl,yllwn Resin. 

Podophyllum Resin 

lJNr.ff• --S11por11cdc~ podophylhnn· (nbove). Cc1-tni11 glycosidot 
1111d poly11uc:l<inr loctoncs in tlu: rnsin interact. with Luhulin nnd, 
thus, intl!rfe1•<l with coll cydin!f and intro<:<,ll11lflt' dyn1unil!ij i!\tch ns 
1(1 MUijl' t.he evcn~uHI clent.h of nffecLHd t olls. APl)lie<l topicfllly, it ifi 
<:orrosivc in the r~1:io11 of c1111t11ct. ll m!linly i~ mwd in \.he trnt1Lmcnt. 
of w11dy/0111a 11~c11111in«lum but al~o of juve.11ilc p(ipi/lom<t oft.he 
forynx, 11111/tiplc superficitt/ eJ>itlwliomatos«s (hllijUJ Cllll nnd ~111111• 
mous coll c11rcinomuH), pr<.1c<111c,irotM lwrfltt>R~s (,chorrhoic, nl!Unic 
1111,J radintion kcrol.o~os), verruc;(I(! fibroic/$ ,11111 i:allu.w.~. Se>mo 
p11i11 11s11nlly occur$ uL tho Kite of 1'1)plii,nt,ion; if il is cxces5ive, th~ 
drns: ~hoold he r(!lt1ovecl with ethanol or isoprol),vl nk()hol. Jfosit1 on 
11dj11cent normnl ti~s11es olso should Ile remover!. Pain moy b~ 
1wc,ic1<,d Homewh11L by t.re11 Lini: only II smnll arr.o of ~urfa(:e 11L11ny one 
1.i m('l. JI, e.~pacirrll.Y i-t irritatin11 to tlrn eyas and 111111:ous 11wm
l>1·a,1c.~. 'l'reaLmmil of l~ rl(I! ijllrfttccij ol~o may r~~ttlt in 11xccaHive 
11buorpLion 1md systcmil! effcctll, such as na11sM 1111d vomiti11g, 
1.achyC11rdi11, HhrlW>w reap iralion, lcukoponia, thromhor:yt,,pr.nin, ro
nnl cl.nm111<e, pnrolytic ilcu~. foth111·uy, stupor, psyd,otic collfu8io11nl 
st.nt.c~ one! p1,riphornl nouropnthy, indudinr: n,wdd por11l.v8k Sy,:;. 
tomic ulm,rption is enhnnc(!d by ·occluiJion, 'l'hc clnlg iH cont.rnindi · 
coted in ))l'(:gMIICY 1111d 11\Ctiltion. 

l)oyo--'/'opical, aclultH tmd cliildl'i/11, \.\> ihe shin, cond,v/11ma uc
c11mi11ata, oa a 26% solution, th~ resin t.o romllill in t)hwo for Ohr; 
111>pliention mijy be rnpMtod w<mkly for up to 1 week$, if ncccssory; 
supm'{ici<tl cpithdiomc1tosc8 and 1>rr.c<ult<1ro11s herato.~es, n~ 1121>% 
solut.ion once u d11y, t.o h<, C(1ULi1111ccl until scvornl days after 11.E.lough 
hu8 e>ccurred; to fory1111cal foiio11s,j11vcni1.(! lctryr1gc11/ papil/onu,, n. 
n 12.5% solution tot.he p11pillomo, iniU11lly oni:e o doy, but. progra8• 
sivd:v l<m~P-r inl~•rvals mny be elected ns the lo~ions shrink (mcclic11J 
R\lthoritics hold thnt short. iniervllls ttrc more ofro(!Live); t he I 2.6% 
i;olution is lo he extmnporiwtl hy diluting i.h~ ?.5% Rolution ill !lli% 
othnnol. 

Do&llgll l•'orm---'l'opicnl 8olu1-ion: 2&%. 

Sallcyllc Acld- poge 766. 
Silver Nitrate- page 766. 

Sliver Nitrate 

Nitrir-ac:id Kilv~r( I+) sol\-: llri;uof.i Nilrus 

Silver(!+) 11it.r11LO (77RJ .88-8l Ag NO;, (16!1.87). 
Pn,par11Uon~ -By tho nc\ion of ni\.ric ac:id 011 mct11\lie silver. 

Ocstirh1tion----ColorlcsK or whit~ crystals; on ~xpo~urc to lii;h~ in 1Ju, 
prt~r.11<:o of 01·«,1nic mou.r.1·, ii. bocomc,~ Kt'aY 01· l(royish black; pH of 
~oluti<ms obout 5.!i. 

Solubllily--- l ~ in 0.•I ml., wut.cr, 30 ml, ulcoh1>l, llbo\1t. 250 m J., ncc\.one, 
~litthtly m<•rc thnu O.L ml, boiling wat-0r or about. G.5 ml, of boiling 
t\lcohol; •lighLly suh1blQ in t i.her. 

Incomp11tlbllltfo8---- Busily rndttccd l1> melt11lic ~ilvor by mo•l n !d11t• 
irv: <111,mt .• , i1wl11dinu [ cl'r(111s s<1tts, ursc11it.cs, II.Yf>vplio~phiLv$, tar• 
IH1(,lt, s111/11rs, 1.111111i11.,, pv/at.i/c, oils 1111<1 other Orf.tt11fr sub.,taiwes. In 
ncuLrul or 11l11uli11e sol111.icm~, t)rccipi111wd h~ ,,1,/orid""• bromides, io, 
<li<frs, lx,rnx, hy<lruxidc·$, carbo1111l-<'S, J>hos1>l1ates, su/(11/.es, 11rsl'llile.~ 
uml Cll'S<'IIOl<>s. / 1,111,.,i11m perm1111gwwf.e, /w111ic acid nm\ soluble r.i
lmtes <1111/ sulf11ti,s m11y couuc o precipilutc ifffufl'icionH)' Nn,;mtrnlc<l. 
In 11cid solul.ion, only Ute dilaridP., /1ro111il/e ond iodic/~ nrv in•oluhlP.. 
A11rnw11ic, w11ter digsolV<'ff mnny of lh~ insoluble •ilvor Bulls l-hro11gh 
formnt.in11 of Uic Kilver dinmmino <:ompl1ix, Ai;(NH~)?.•·. 

Uecs--Silvcr ion~ combine wit.h pNtciM ond couse den11turntion 
ond pr~cip itPtion. A~ 11 result, silver ion8 hnve n~trin,:ent, r;11u6Lic, 
boctcrieidol nnd nntivirnl propc.l'lie~. ln low r.on<:an trntionA, silvc1·
den11t11r<id p rotein it! confined to the in terst itial spBr.e11 ond the 
Rltrfo<:e of dmmdcd, wcc11ing areas, so th11t only nstringcnt and 
untimicrobinl effect.,; oecur; wit.I, h igher co11coniro1.io11~, 1:oll m11in
b1·oncs ore disrupted, so OH\t c11\t~tic r.ffocls rt>iju)t. The corroded 
~ito will become covered with u sct\b of ~ilvcr protoin prociJ>iloto. 

It. i11 u~cd mainly in p(1di11try aH Ii c1111gtic to d1t8troy «x1:e.~si1m 
eramdation tissue, such ns co,·11.t, C'Q/lus11.s,J.!rQ11Uloma p,vogenicum 
ijtld /llalltar wart~, t.o mi/11c<111<1111·1,unsc11.letr lrnillmaH, r<WWIJI/ pu11il
lonw$ nnd C(lt1lerhe s11wl/ 1wn1e <'mii11,:,; nnd blooil vessels. t\$ on 
Oi!Lrin~ent, it i~ 11~ocl u, truat im.peligo u11/J1<1ri11 !Incl 11ruritis as wull 
ns inclol<mt 11/cr.rs, wo1111ds and /iss11res. It 11lso i6 used os n sl,yptfo, 
espcciully in dcn1.iMry. 

/\ • an ontiR<)Jllic, it. mttinly is cmployud prophylndiceal\y a~ninNl-
01,lrt/111/miet 111,cmc1tornm. It. formorl~ w11s 111)l)liod rij11ul11 rly t.o 
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burnud ~11rfocc, h11c1111•e of Hs hi1<h cffi<:acy ilj(f1i11st. bot.h ~l1111h.vlo
c<.>cci tuul pHcudommH1s. However, tho pr~•:ipif.l1Liv11 of A1:CI tlL the 
sit.e of 11pplicot io11 ttl)d in urns»ini: dc,plol.(,6 pln,,ma choridc, and c:an 
caui<ll st1ri1111~ llltictrolyt.o diK(.urbuncc$: m11s1it1111,mly, thll druJ: sol
dom is u~od in b11rn t.heropy l(>d11Y- H"fo1· t,1 HPS-.J'I, p!l/lt\ I 11,f,, for 
(I discu~•iOll of its prior ll~CS ll~ llll llllt.is(!l)l,i1!. 

J•:xces~ivc, corrn~ion nt. th(, tnrgct. aiti, mid (:vrl'Osion from inndvur
tont nt)J)li1,11t.io11 01· Jcokogc nwny from Lhe intended Nit<• c,an .-,r.r.111·. 
Den1.lll cones or 1>icc,w of t.t)Uf.lh<;ncd flilY<,r ni t.rnh< 1.h11t. 1m , uccfrk11-
h1lly inge~tP.d c:nn cnuse dont.h, ltlcm,mtnl silvr.r fr<Jm th(I hiom lu<!· 
t,io11 of' Kilver ion muy rnMicfo 1mrmuncnt.ly 111. tJw 8illl of 11ppli<:tot.ion 
nncl cnum, ii bluish-t.o·•blnck discolornt.i1J11 c11llr.d tir1:yl'iu. Loc:nlly 
injocLod sodium thioH1illi1te ~m11cti111c~ c:1111 romovc t.hc • ilvc<r. Ni
trnte ion 11bilorbed from large, dMudcd ~urfr«·c~ 1:un cll\1$<• mctlw, 
ni<,globinl\mln. Ollly c1,ncmntrot.ions O.G% .w h<•low Ahoulcl be 11)) · 
J>licd UJ raw wo111ul~, fresh cuts or hrok(m sl<in. 

Do~~·-·· 'J'opfo(I/, M1tisc~J)/,i~\ to tlw cm1ju11t:/.iva, 0.1 1111, of n I% 
8ol11Liou; I,) tJm lmmii:d skin or open lesion (1rnithcir 1ulvi~c,d), II.I to 
0.6% ~olu tfon 11s11 wc,t. dres~ini;. A~t./'i1111t.·tl/., to tJw affrct <'<I Nhin,M 
11 JO% oolutio11 for im11t1t.i11111mlga1·i., ,uul usu 10 or 26% ~vlution for 
vrnritis. C1111stic, t.o U111 /ii$ion only, a5 n HI% solut.ion or <>int.mcml. 
for lielMws nnd I<) c:111d.(<riu sm11ll 111?1·vc i•11di111/s nnd /,/om/ t•e~sl!ls, 
11• 1126 or 50% 6olution !'or plm,Jor w11rts 1111d ll~ 11 IHI% ~olut.ion ror 
crc11wlr1tiort 1.is,;111,, l/l'<t1wloma J),VOf/enirn 1111<1 pa1>ill1mwtllus 
grcm>th~. 

l>t1H111{e t'orma- -Oiutmonl: JO%: 'l'opic11l Solulfon: 10, ?.:1 and 
!i0%. For Tou,:l11m ed Silvc1· N i ll'flf.c>, 110,, RPS-I?, l>llffll '/84. 

Othor Gau~tlcB 11nd l~ d1111·ot ic~ 

Diehloro ncc l I c A eid I Dic:hlotoacotic acid C~HiCliO: 
(l?.8.96)1 ··•--Punucm t. Jiquid nli$dble wit.h woior, ulco!tnl 01· <;th~r. l!N.I : 
Se<, '/'l'ichlt>roo,,ct.ic, 11.t!id. 

Nitric Acid--Cont.ninstl? ... 71% l·INO;i. A fuming liquid, very t1:tu~lic. 
wit.h n ch11r1\ctcriNti1:, hi~hly ifl' i~~tinf( odor; Loil• 111. I ?.O"; •pnc:il1ti 11m.,i1.y 
nbout I .4 I. Misd hle with w,1tot. Us1•s: I\• 11 cnntHii,inr: or.~111 for llw 
immcclialu Kloriliiotion of d~nV,cr«luRly infoctNI wmmds, s11ch ~s th" hitv 
from o mbi<I nnimul ; il do,is n,,1. p,,nctrnte Loo cl~r.p,y and f'ormx 11 firfll 
cMchnr, 

Podophyll"loxin ~-1 Uill ,/;Mi,01/) -li,5n,<Ul,8u,!l-lfox1.1hydr(•·!l• hy , 
clrox y-5-(3,1 ,!i• triluethoxyphonyl)fum[:!',4':ti, 71 nn phtlwl?.,(l• di • J. ,:1. di. 
oxol-6-onc (618•?.ll•r,I Cr,HnO• (1 1•1.-l l)l-•-l·•'ound in t.hc rhi1.0111cs of 
sevornl spodos <>f pl11111s, principnlly P"dof)liyllum pr?/1.11111111 J, 11,-,,.1,.,,.;. 
dare1111, P amor/i 1111d Jimipl/rus oir11i11ia11a I., <:<mi/Cl'//«. !•'or 1.hr 3yn, 
Uu:sis ~er. ,I t\(.'8 10& 620fl, 1!)81. Occm'l< 11k hydro1<,d cr>'lll11ls; m•lts 
uhout I Hi0 {dr.c) lllld 1,bo11t 1.lvl• 11fter cl tying; o m.unbi,r of polyrnor1,hi1: 
form~ exist.. V«ry r.l ightJy soluble in wntcr: Noluhlc in nktihol, d tloro
form or Rc~t.onc. IJsea: J\HfoM, u,,os nnd m!vorse llffocl~ or<• lhos~ of' 
/'c,1/dJ)/1yllam /fosl11 (pn~o 766}, oxc<lpt. thnl. the 1.lrnrnpo\ltii, ind('.~ is 
{ll'(11\tc1·, 1.t is H<!Vcrol tilll(\R more, pot.cut.. Jr, ia on i11vo~l.if(nt-iml11I drug, 
nose: rvvi,,111, t◄1 U,e s/1i11, ad11/ts 1111t! chiidrcm, n, n o.r. io 1% s,,lul-ion 
,wit'"' u duv fur a do1••· 

Poln811i~lll Hyd,:oxldo ll'ol.!li<«ium hydtrn,ido; C~o~1.ii:, l'otnsh; Lyn; 
Pot.ash Lya ll:l10·58-3l co11111ins not le~~ t.h~n 8F,.0% of 1.01111 11lknli, 
cnlculntcd n6 J<Oli (66. I l). includin~ 111it mor~ 011111 3.(i% of !(,,CO:, 
(rnll.21 JI Cou/i(lrt•··-Bxl.'rd,;1< grea/. <'"'" in ho11dli1111. ns it rupidly cl<-• 
,,tmy• tis.<rH'#, Do r111/. /um1/fo it with /111,•i, han(I.•. l'rcpnrcd hyc<lectrnl
y~i~ of n solution of l)Ol~••~ium chlorid<, in n di11phruum cull thut dor.N nol. 
nllow lib<>rnt.o<l <:hlorino to rtrncl. wlt.h it.. l(. is pn•p11r111I in 1Jw form of 
•tir.k:;, 1iollc,1s, flako~ or fllKnd mnssos. Stick~ ,,r 1iolle1s nrn tnflclr. ])y 
tv11pornt.ing n ~olut i,111 <►fit to ii Ouid ,if uil~ ~<•nsi;ilc:,w~• 11ml t·lu,n J►<)11rin1i 
the hot.liquid int11M11il,1hl~ mold, in whids il.solidifio~. Df!er.ripli<m 11nd 
Solvl•ility: While, <1r 11u111'1y white, fmwd mnHN<lR, imnll pellets, lhik,,.,, 
• t.idcs, 1111d other form~; h,ml nncl ht·it,l lC\ und show~ n cry•t nil inc frnl' t un•; 
e>q>o~cd w nil' it rnpidJ~, nb~orb~ cc,rbon dioxide nn<l mofo1-11r<,, !111d 
1l(,liq1uisecfl; melt61\t,1lhot1l. 31i0-:l/l0°; whon clis•olv(,() in w111.cr or nkohol. 
Qt whm, its solution iu trMtod with Rll 11eicl, m11d1 hN1t. i$ t(i•n(,rul,,d; 
~QlutionR, even whon hi/:hJy dilut;:d, ore strongly 111lullit1(,. I u diHsolv,m 
in I ml, wnu,r, 3 ml., f\loohol or 2.5 ml.. jjlycetin nt. !!!.i0

; v<•ry ~ohtlM in 
boiling alcohol. /11compotibilities: l.li,$0• rorictwiUi o,:icfa lo fornunlt•, 
liliurnle olkololtls ft,)I)> 11<1uo1111• Moh1Lionfi of 111/1(,/oiclci / .,11/ls, 1111d pro
mote vnriouo hyd1·,ily:1is rMct iou• such 118 the ,lec<•mp,mition of ,.1,1.,,.,,/ 
laydrnt~ ilito chlomform one! 11 formnt-0 or tho brMkduw11 of 011/ r,/ inln 
phenol unri ti $lllic~•l11Lc. Only the nlknli hy<lroKitlc,, nre 111>11t·<'r.i11hly 
soluble ill Wt1tor. Nc11rly 1111 oomm<Jn metals will b!! prcr.ipit.nt,NI 1111 
hydroxid0$ whim solutionfl llf their ~ol!~ ,ire ndclcd to >«>lotion~ ol' 1-h~ 
nlknli hydroxide•. C:ort11i11 hydroxicks, howc,ver, 1101111,ly ~ho~!) or 1clumi• 
llltlll , zint, 11tS.::ni(: or lmul, will <l fo:«1lve in (,x,:e~s of ~odium or J)t>IU:.\$it1m 
hydroxide. 1Js1•.<: A Nwstic, principally in vnl:nrh>Mt pl'nr.1.ir,c. Th<, 
ond of n s1,i1:k of pol-n•sium hydr(sxido 1111\y 1)(1 i>w,rt.c<I int<, B ~ocLion of 
n ,hhr.r t.uhinr., or wrnpperl k~Yor11I 1.imc-s will, 1.in foil , to nvoid ~aut(ll•iY.in1! 
!.11ti fi1111cra ofth,\opc,rntor. It i~ \l~Cd also n~u ph<11•mr,r,:11timl 1wc:<!ssi(.y 
Ill ~ev"ral phnrm11eo110Jn! prc1>nr11t.io11~. 

'l'rlr.hl<>Nllll'lltk Acid jAi,1Jlic t'tcid , l,rh:hlon),, Tril!hloronc<0l.ic 11dd 
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j'l(i-0:1-!I] <':2HCl.,01 (11):i.:l!))]····lJsuall.1• nmdt, hy u~idiii n1( chlor:11 h~'
tlrat,~ wi th ruminJ< nitric ndtl. Colol'l(~:',!t, d<rHquo:a:,~tH vrysrnh.;. havin1t n 
tlir:h ,, chnm~l<,ri;;t i(: •~lor; mulls Ill. hhout. i>ll" illld hoi ls 111 1(l(l• .. 1!!'/". 
Sa/11/Ji/i1,w I 1: iu t,hout 0, I Ul L w1111ir; i.-,Julik• ill :i!cohol ornthcr, U,ws: 
Prt!dpHat<t~ 1wot<~in~ m1(I mwtl m; ;1 cllWUi•· on 1.h(l- ~kin •.n- mut·rn1:, mel1\ · 
brHn<!S to df!~Jt.n)y lc)tul ic~fous urnl for lrnal munt.ofvm•ic,uti dununinJ01~ i•: 
(l i,;e,tscy,1, It~ chil)f u.c, i~ to dc,~1-roy or1linMy w11rt,, ,111d j11w11il<• fl111. 
\\'/Ir( ~. II. is (,1nploy(?J nt.,m, ivdy os ,, p1·1,~ipitnnl of proll•in in I he; 
1;hcmii:nl ru1,1lysis nf body fluids and tissu<, c,xtrncls, "' wdl a~ ri clc,r~l<'i• 
fi<:r:111i.1 rixMiw in 111iorn~cnpy. <.'<111t i1J11-··· '/'rid1/1)ro<1<•1•/it ,!rid i.y l1i1:li · 
ly tctr1'v$ii>t.' 1-o t.Jw.,,/li11, /)o.w: '/'111>ii:lll, 1.1) t.h(, 11llin. 1111" Hi 1.11 HJ0% ,4., 
~olol.ion, ,;urnfull~• 11pplit,c! wilh a co!.lon-lippc;d applic11l111' ,,r l(lns, rnd. 
Cvnc<•nt.rntfo11s nhovc, !>0% m·1• not r(,c:1Jr111n1m,i<,d, 

Zinc Chlo,ldc-puga 763. 

Keratolytics {Desquamating Agents) 

'J'he opidrmnis ton~isl.s of' layers o f' flnl. c:dh1, c:11llcd strati
/led squmm;u.~ epi/./wl.fri/ <!l!.II.~. They nre bound tognt.hm· by 
tlesmosomcs and pcmet.rnting tonofibrils, hoth of which 
largely c:onsi8t ol' lrnratin. T im out.m· l.1ly(~1· of the <1pid1irm iH, 
t.he cornified cpit:hel ium or ~triitum corncum, i.~ irrnJe 111> of 
ilw c.:ollapl;cd 1:host.:i of the sq11nmo11!:l cr.lls nnd, tlS $Uch, is 
principally 11 1.i1(ht network of keratin and lipoprntcin. Ccr
(.a in fungi, ospecially t.he rlcrmatophyl.cs, ut.iliui t«11·iit.i11 a11d, 
thcl'Ciforn, r,:side in (.lw st.rnt.um (iorneu m in thostl J)l11cc~ 
whcmi the dc!grc,i of hydrn tion 11nd t.he pH are !;uffidcntly 
high. One w11y iarnh mycos1!$ moy b (l supp rei;s11cl is that of 
removal of t.hc ~trnh1m corncum, a procc~s lhM i~ cnlled 
desquama/.icm, Cort.ain chmni<:nl suhi,t . .incc~, ,ispeciully 
tlln<>ll" phtm(>ls uml :mlfhydryl compouiHls, Joognn t.h<, lcern
f.in 11.nd, thus, foc.ilitf.ltc desquamnt.ion. Thc:\n ~uh1;t:11nC<?$ 
am called hP.totolyl.fr.,. Aqueous mo(:erat.ion of t.he Btrat.um 
C:(>1'11(,um al~o favors dei;quiunat.ion. i n «ddi t.ivn lo the trn11!.-
1nont of ()pidennoph.vt~~~iR, kc,ra t.oly1.i(,s oi·e 1,1~~id to th iu hy
p11rkernto\.ic nr(,11s. Mo:iL lrnratolyt.ic11 urn initont,. lrri tanl5 
11lflo cun c:ausv. desquamat.ion by caui\ing damar:r: 1.0 nnd 
swelling of tho hnsnl c<?IIS, 

Benzoyt Peroxide 

{\l,rriou• Mfr.,} 

,,,,1:••· ◊"0· · t:~o 

rt\i /'· ~:'· L,:_)J 
Jn,i.:11, -0) C1.1Hu10., (2,J2.2:°1);<~1111:1i11s [j(j -82%oflmnwyl p<,roxid11; 

11lso contain~ nhoul. 2(3% of w,lf.ot l'or I-he pur1111se or r1Jd udn1i flnm
m,1bilit.y 111111 ~hock ~en~iLivit.y. 

P1·u1111rnt.ioll-····B•,nv.oyl chl1>ride i$ l'Cl><:t(ld wiUi n c"ld solu\.iou of 
zodi11m J)l)rox id<,. 

Dr:Meri11liOJJ···••WhilH, gronuhu· powder. hu\'i111: n r.hm·nckristic- 1Klor: 
ll\(,lt~ 11b<Hll )(14° ; mt1.Y 1expl<>dt: with '"'<1(, · 

/;(,lt1hility.- -Splll'it1r;ly ~olublc ir1 w/1l11r or nl,•ohol; •oluhh, i1111c•c,fone, 
1:hlon:iform or ot.hor. 

C1iuli1i11 (Fvr /. /11' drur, cm/.il,1· ···m ,t the dosnf:<' farms) ··· It //Ill)' 

«.tf)lode Cit tnnp1rm111rirs lti1:lwr 1./11111 ao• 111· <11111.~1, /ir,,s in 1./ie 
J)re~e11c11 of red11ci1111 su.lrslicm'<'"· Slur(, ii i11 Llw oriJ1i111il co11/.<1i11 -
1,r, tnwl.cd t.r, r«dw:1, ,·fol.it th111·11e.,. J)o 11111. tm1rn/1w ii. Iii 1m,ta/ ar 
JJ/cls.~ co11tairwr,~ /itt.e<I with Jriditm I.rip.~ . J)r1 11111. rN11m w1usNI 
mutcrioi to it.s orit,in{I/ c:r1111.11im,r, 1!111. dl!.s/.my it by lnwtmc!111 wilh 
NuON so/uti,m (I in }()) tmtil Mdi1.iu11 o/ 11 (:/'.}'-~lfli <I/ I(/ ,.,,.,11/t~ in 
,w mlecrsi, of fr<'<' iodi11I!, 

Ul!<l&- P o~ c•~e~ mild tt11lcih1li:Wrial l>l'OJ>()l'l.i<!~, (18l)Ocinlly 0«1\iMt. 
nnm~rnbk buct(lriu, It. is 11lso mild Iv irl'it ,mt.. ond it.c,xert~ rnodurnt,! 
ko1·utoly1i<, mtd 11111.i~11borrh<iic i1ct.i<>n•. Its pr indp1,I UK(' i~ i,i (.be 
lr<ml11w11l of mild t11:11e t•u/gal'i$ (in which it. is i:mrn:dolyt.i(;) mul 
ocne 1•os<1¢C<u>, hut. iL lll~o i• u"tid in Uw 1.r1,11tm(mt of delcul,itnl and 
Alll~i~ ulcol'!I. 

It. c,nuacs st.in1d "1l 01· b11r11i11r, 110119ot.ion~ l<n· n briof ti111t• afwr 
opplicat.ion; wit.Ii co111.i1111od 11s1! lhesc, dfod~ mo•tly dis,ippmn·. /If• 
L,,1· l or 2 wc!c,k,i of 11~1! th<m, m11y he,.:. ;;ud<lc,n ,ixc,(!/1.~ d1·.vncr1-• of th1: 
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e1kln ,md p11ttling. The tlrni: must. be hcpl. nwn.v from t.he uy11K, nnd 
from inlfomcd, donuded or hiuhl.v scnHiliv~,;kin, ~uch n~ t.h~ drcum• 
orul 11rn11s, 1w(,k 11ml ~k in of d1ildren. It. should nol be u1:1cd in 
<:onjunct.ion with h(lrnh abros ivc skin clmmsc1'lJ. I!. cnn cousc con• 
loci. dormhl.iLiA. IL Cllll hl~11d1 hnir and fnbricK. 

Oo~e--'/'1Jpicnl, lo I.he shin, adults mid chil</ri,n 12 .\'I'm· llldcr, (1$ 

11 G or l0% clc11nsing bnr 2 or 3 Lime,; 11 <1,1.v, 5 to I 0% cre.11111 or i:~11 or 
2 t.imv.R a t111y, a lo 20% lotion J. to~ timu~ o dny, 5 or I 0% denn.sin(( 
lotion l or 2 \.imcs n duy, a% focinl mMk one:<.! a dny, 111% soup 1 or 2 
1-im~s II d11y or 10% ~tick l t<J :i limeM 1) dny. 'l'hc 20% lot.ion ia \l~ecl 
only for the t1-colment of cfocubilnl Mel st11~is ulcur&, 

Dosngc )'or111H- Cle11n~ing Bnr: 5 und 10%; Cre11m: f), 7 nnd 
JO%; <M: 2.5, 5 tmd 10%; Lot.ion: ti, 0,0, 10 ond 20%; Clcon~ing 
Loi.ion: & and 10%; 1"11cinl M11~k: 1>%; Sli<lk: 10%. 

Fluorouraell•-page 1151. 
Resorclnol-RPS-16. page 1107. 
Ro&orclnol Ointment, Compound-RPS-16, pago 1107. 

Sallcyllc Acid 

Hc,nzoi1: ncid, 2-hydro~y-, c,-Hy<lrnxyhenx<>ic Acid 

Snlicylit ncid j(l9.'/2,'7) C1linl)R (138,12). 
l'r<'tlnrntlon••· -Mc,st.ly by Ut<l l<ollic·S<:hmidi proc~'fiS in which 

CO2 iK rcndetl with sodium phcn,Jli\lc under pressure 111. nbout l :.10° 
to form sodium salicylolc, followad h,v trnnl.ment with minernl acid. 

DeNcrl111.loh•--•Whi!c, fino, 1101:dlu-lik<• cryRln!s or tts n nuffy, white, 
cryMollinc pmvdc1·; the sy1Hhutic nci<I is while nnd o<lorl<•ss; sWMli$h, 
nfH,nv~r<I 11crld, Inst~; ~lohlo in th~ nir; md!,i ho~wGcll J 56° 1111d 161°, 

Solubillt:,<· --· l gin 11;o ml. water, :I mL nl<~>hol, 1r, ml, chloroform, a 
ml, ct.her, 13(, mL h~111.cne ornhout If, ml, h<liling wotl•r, 

UtWH••-Uscd oxter11all,Y on the skin, where it excrl~ n 61ii;ht 011/.i• 
Sl!pl.fr 11ct.io11 ttnd cunsidcruhle IC1•mto/ytfr oction, Tho Iott.er 1>rop
orty mnkos it o beneficial nf(cnt in the lot:111 treat.men!. of r.crlllin 
form~ of c,c:zim111loid ,fomrntiti,9, It al~o lo included in products for 
the t.rc-otmcnt of psorinsi$, for which the FDA d11N~ifi1:11tion i;; C11to
i:ory I. T iKKIIC cell~ fiwoll, soften tmd ultimntr,ly dcsqu11mnte. Sali
cylic Acid Plnslcr often is uRed fur I.hi" 1lurpose. The drug i~ <:SJlC-· 
cii1lly usoful ill the 1.rootmcnt. of /./111!Cl pcdis fot.l1lcte's foo1,) nnd 
ti11~11 rapi/.is (rin1:worm of 1.ho a,:olp), sine,, t,hc r11 ngus grows nnd 
lhriv<:~ in tho str111.u111 co1·nc,m1, J(crnl,ol:,osia both romovc,,; t-h(, 
infor.l.r.d horny lny(!r 1mcl uids iu ll01)lltrnt:io11 by n111.ifung.ll drugs. ll 
is r.ombincd with bem,ok ncid in m1 ointmen!. loni: known as Whil-• 
fiuld'~ Oinl.menl. It n!so is comhincd commonly with :1.inr. oxide, 
~\II fur or sulfur nnd co(II t.11r. It i~ i11~orpor11l11d into mixture~ for th<: 
t.rcntment .-.r 11,mo, dn11d1•uff 1111d schoi·rhen, in,~ct bil.C$ nnd st.inn,; 
,mcl intc.> ~onp~ 1111d vu1<i11nl doud1es, hut cfficnc:y remains to he 
(•SinlJU~hc<l. In high ooncenlrnt.ion~ it is cai,.vtic nnd 11111y b(, uacd lo 
ttllllOVC com~, co/111,'I«, wc11·l• und i,t.ll<lr l(l'Owths, 

Collodi(lns 01· aoh1Lio11s of 17% or hi!(hur 1111d other form!! uhovo · 
2S% concentration ahould not ho employed if the patfont hos din be• 
tcs 11rnllit11s, pori1>hcrnl vitsculnr diRoMo or infl11mm11lio11 or infcc. 
lion 11t the intended 6it-0 of n1>1>lication. Contit111011~ opplic111.io11 of 
tho drug to tho ski t\ can cftuio dormnt.itis. Systemic to11icily result
ing from OJ)plic11lio11 to ltu·l{c nrcns of \.ho skin hm1 baeu re11orled. It 
i,:; 11111. cm1>loyecl internally rui 1111 (llllllge.~ic hccnusc of il,s locol irritnt.· 
ing offocl on tho {\o.1troinlc~linnl trnr.L. 

Dose-1'opir:11I, lo th~ s/1in, 11.r.rnt.olyt.ic, 11~ o IG.7 or 17% collodi• 
on once II clay, 2.5 to 10% <,r(l11m 1111d1,r occlu•iou 011r.o ovory :l t<, 5 
clnys, 2% fonm om:v or twice n dny, 5 or !.i % go) under ocduRi;m once 
11 dny, 1.8% lotion onr.e ortwicendny, 3 to 10% ointment once a dny, 
2 or 4% shnmJ)oo 01wc <ir t.wioo o we~k. 3,5% aonp once II dny or I 7% 
solution onco n doy; a11tip1mri11tic, os n 5 01· G% gel under occlusion 
01· 3 to HI% ointm1mHmco n dny; m1ti~l!lmrr/1<,ic, llij 11 1.8% lotion, 3 
to 10% oim.mont 01· 2 ot· 4 % fihnmpoo once 11 clny; c111t/(lc;11~, 11~ u 2% 
foum ont'<! or lwico II duy, Ii ot(i% 1101 uudor O<!clu~ioll 011C<i11dny, :I I.<> 
6% ointment once n day or :l.5% KOllJl onco n <ioy; <ea11st·i~, Ma 25% 
trvom once ovcry a lO 5 dl\yS, 25 to 60% oinLmllllt under occlusion 
..,vory 3 lo I> d11ys, or 40% pl11swr once n d11y. 

DoKugc Form~•· -Floxible Gollodion: 16.'l ml<\ I '1%; Croam: 2.5, 
JO ond 21i%; Gui: 5 nnd 6%; Lot.ion: 1.8%; Oinhnc,nt: 25, 40 nnd 

(30% (:l lo 1(1% ointmenf.JJ mllijf. hr. <:xl.mnpt>ri1.1~(); l'lnNkr: 40%; 
Shnmpoo: 2 nnd 4%: Son)): :t5%: 'l'opicnl SoloLion: 1'1'11,. 

Sulfur, Precipitated-page 1247. 

Tretlnoln 

1lll /rr111.,-Hetinoic ncid l302·7tl•41 C:1<,H,.Oz (300,44). 
P rapnrnlio1, ..... f3yoxidntion ofvitumin A 11ld!!hyda which m11y he 

ohl.llinad byoxidntion ofvit.nmin A. lliochem J 90: 660, i064. 
l)oft(Wit)l.1011••·· Yel!Qw to light•ornn~« t ryKtn l~ or 1:ryslnlti110 powdc,r 

with I.he c)dor ,if cn~ilogr.; ~h<>uld he •lorc,l in cold And prol~r.l,•d from 
liY,htimcl uir; 111<!lt6 bo1.w<•<m 17(; nnd 1111". 

Soh1billly••·••l111ml11bfo in wn\¢r; ~li1rhtly solublo in oicohol; ~liflhl.ly 
solubl~ in chloroform: J ~ ill 10 mL bolllnR b1m1.<me. 

UKC8·•-•it; i~ retinoic 11cid, 01· so-cullod vitamin A <ieid, which i,; 
fol'lncd wlwn the aldchyd<' i:ro\lp of rotineue (rct.innl) i, oxidized lo a 
curhoxyl ~r<AIJ). It i~ not known whct.hor rclinoit ncid h11s tt physio• 
logic fonc:t.ion, but some 0(1\.horitie~ consider it. l(l I.,(! the form of 
vilnmin A Llml. ttr:l~ in tho skin. 'I'hi8 vfow ik $\tf)l)Orlcd by I-he fuct 
thnt. retinol nnd rnt.innl h:1Vc v(H'Y Jiu.tu 11c1.io11 on t.lw Mkin hut lnri:e 
~ysUimi<: d<lKC!K of vit1i111i11 A ovoh. prominent dermntologic chnt1KC8. 

'l'opicnl!y, il cn\t~c~ i11flmnm11tion, thjckenini: of the 1,pid,lrmi, 
(ncnnthosis) und locnl i11terc(,Jlul11r cdc,1111, which IC11ds to some, 
sopnration of the epi(formnl cP.llti. i•'ollil:11li1r e11iU1elinl CQII~ lwcom~ 
less 1ldhosive, tho stmtum corneu111 loosens 1111d exfolinUon moy 
oc,,ur. Hii;h com~ent.rntions <!»n cousn vosic:ulolion. These I\Clions 
11ro \l$Od in the tn,atmelll. of ac,1w ,,ttl/(ccri$. The loosened horny 
lay(!r mnkes ile11Ki11rfor the conwdo u, rific ttp 11nd disr.horgc, 11ncl t.he 
inflnmmatory l'(Ul)lonsc mobili1.c,8 whil.e c1illK whi(:h attack t!l!, hR(:tc• 
rin in th11 folli<:lc. In the, early $lor,c~ of tr<intmont, t.l1<l sudden 
8urfndng of 1)b8curud prccxi11li11,; rnmcclone~ m11ko~ i(. 111>ricor that 
Lho 11cm, hos lice11 e~ncorbnt.(:<I, but. ihe new comcdonM do not 
co11lo~ce in1.o cy,;ls or nmluh,,; nnd sc:flrrinl( doc~ not occur. 'l'hc 
cxnggt,1·otc,d stngc mn,v last. for ti~ lon,i ns ll week~. 11fkr which 
improvttmunt. <,01MH rnpidly. Sh,,l'Uy Mtc,r disco111.inuoiio11 or 
~rcnlmcnt, relnpscB rcndily o<,r.ur. Dor.p cy~lic nodulur 11cm, (ncno 
coni:lohata) or ~cvorc Cn$CS usuolly nro not impt'oved by \.he drug. 

Voriou~ hyl)l.!rkoratotfo conditionK nm 1'<!Jmrted lo r~spond to it, 
rnsponscs being sometimes cxcopt.i<>11nlly drnmotJc, So/n,· 1md /ol
li<:ulur h(!rn/oRi6, lnmc,l/11r ich/.hyosi.~, kt!r/1/-0.~i s J>11/111aris nud p/(111. 
t.11ris nnd other h:mcr))lnstic dcrmnt-08tl$ hnve bc,e.11 t.r..,nu:d $1W<:OH8-
fully with tho drui;. IL nl~o hu~ bl!Ull liked in the Lr(!nl.mcnt of' some 
skin cnnc<•r~. Rc<:ent report~ i11dic11lo thttl iL mny ~omewhit1, rej(l\•e-
1111!<1 sun-ogod Mkin. 

It b 1111 unti(,xidonl, ond frce-rnrlicul Mcnvongc,r, 'l'h1m1 jg somo 
llvidoncc noL only that topirol 11pplic11t.ions mny provide: ~omc pro• 
tec:tion from 11<,t,inic nnd o!.11~r rnrlii11.ion ..,rfoc,\,i <ln the Hkin, i11clud
i11g cancer, hul thnl. int.ornnlly iL mny be prot.ccwvc ognins!. cnrcino• 
i:cn~'llis from rndintion nnd c11rci11ui;o11~. Sy~t~mi<:nlly, it does nol. 
rnuso the toxic offocls of l11rgc doses of vitamin A. · 

In cuntBulrutiou& of 0.()f; to().!%, it cm1K0is n tni11sfont fooling of 
wt1rmt.h or mild stinging, nnd ~rythumn follows. Pe11li111: of \.hu Kkin 
mny o<it:u r. lrritnlfon and poolin~ nro mnrlwd more whon U10 con• 
r.cntrnLion exceeds I), 1%. When pe(!Jill(I, c:ru~(.in,c or hli~l.l!rinf( oc, 
curs, mcdici\tion fihould be wit.hhulcl until the skit1 1·ecove1·s, oi· the 
c/,ncon\.rotion ,;huuld b~ rnducud. 'l'hr. drnl( ~hould not be lll)J>lfoci 
around t.he eyes, n(>~l' or nngl,:~ •>f Lh11 mout.h, becouac f.lrn mucosno 
11re 11n1ch moro fiOI\Hitiw t.hnil the.skin t-0 the irrill111L<:ffo(,1 ~. It ul~o 
mny 1:1111so ~r.voro irril-t1tio11 on ocu,m11tot1s skin. It should not be 
opplicd nlong with, or closely followi11R, oth,ir irrit.1,mLt or kor»tolylic 
drui:~- gxpc1Km~ lo Ktmli~hL should be 11voidcd if possiblo. Both 
hypo· nnd h:,,pcrpif(menlotion hnw ltuou rnporU1d, but ~he condl· 
Lion~ /IJlllMr Lo b1l ruv<lrNiblu nnd (.cmpomry. 

Do80···-1'()piw!, 11~11<1I, t.o tho ~kin, 0.(11 u, 0.1 % oncu II do,v ot 
hc,dlimo. 

D0H11go For 1118- Crc,11n: O.Of> 11nd O.J%; Go!: 0.01 and o,oi5%; 
Topir11I Solution: 0.05%. 

Trichloroacetic Acid-page 767. 
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Urea--page 931. 

Cleansing Prepal'atlons 

The akin muy he cleH11stid wit.h dcUi1·gc-:nt.s, solv<inl,,t; or 
ah1·11sives, ~inf:(IY ()J' in combin11tion. Amon1{ th<l clete,·r(cmtl', 
the soaps havci enjoyr.d the grcnt.esl. ol'ficial st.uw~, more 
through cusl.(>lll t.hnn t.hrnugh sp<1ci11l mciril.. '!'he nonso~p 
detcrgt\11\.s bticnmc impot•t.;m\., 111) (. only os h~•usehold ,hi111d 
cll\,Ul::Jers, bltt a lso in <lermut.ok)j.;iti oml $\ll'((!Cal prncL1ce ill:' 
well. lfow<ivc1·, because mmiy 11011soap dcLerg~nts do not. 
<ll!(:ompnsc in scwa1ic dispoaol phmt.», thc1•c has bt\(Hl ti r<1t.t1m 
t.o rcml i;oap. Some of the n11tii1e1>tk "soap~" i-WI conlnin 
synt.hclic deL,,rn1mt:i;. Sonp int.erfcrns wiih the action of 
many antisepl.i<:!l, whid, is one r<Ht~on iiynthct.1c <lct.ergm1ts 
oll e1i uni ttS(½d in 1111tiso1>t:ic deunsinll' preparations. Ho,vev
er, synthetic dctc1·gmt.11 also interact. wit.h !,on~e. anti~e1>ti~i;, 
Anionic nonsonp skin deil\l'gents rorcly sen~1\.11.c (.be. slun 
ancl, th11H, 1u·e pmscrihcc.l when Uic user ii; allergic L<~ soap. 

Ordinnry so1:11ls I.end f,o h(! nllrnlinc, with 1>H runr,mg from 
9./i to 10.5. S111>t!rf!\U.tid i;onp1, have a pH iu t.h¢ lowc1• end of 
Uw ran1:c. Synthetic dcWl'gcnts ll8ll!\lly !1,wc n pH of 'l .h or 
leHS, Ncul-l'n l toilet hars contain synl,het1c dciergont.s. 

Sh111npoos m·r. liqui<l !lOHl)S 01· dot.m'l(CHlt..~ used Lo dean lhc 
h1,ir 1,1nd i;calp. Bol,h ::;oaps and shmnpooi. ofton are used us 
vehicles for dcrmrttologic agcnti;. 

Many har sot11)s ,:ont:ain eitJ1cr t.ricloi;tlll 01· t.ridocnrbnn 11is 
a ntise1>ti<:s in conccntrat.ions which :;u1>p1·ei;i; hacterinl yro
dlwtion of body o d ors hut which effeuivc,ly m·e not. ant.1se1,
t.ic. A number of soaps und slmmpoo~ contniu kerntolyt.i c: 
and nnt.incne in~redieuts. Abrn:;ivo ~,)aps contain p111:tfol<,s 
of nl11mina 1 polyt1Lhyl<me m· sodium tet.rabora t(l decnhy• 
drat.Ii. 

It. commnnly, but c1·roncously, i,;. bclievod thnt. snap has 1111 

11nliscptk ncdon. 'l'ht, prom(>lfoll of cit.hf\l' 11on1) or i-.yn thct.ic 
detergcnt.s 1llonc for I.he control of ar.nc is un~vMnU\1,f:<!; 
ant,isC1ptic suhstances must hr. odd eel to tbr. clean,:11J1g mi:atcm-
111 or he usc11l separately. (~lmntit.at ive st.udi.cs of t.h(! cut.nnc
ous flora bef()rc and aft.c t· dr.um;ing wit.h 80111) or with ot.hcr 
anionic del.ergcmti; show a negligible antiseptic cffoc:t.. Mow
evor, tho rnmoval of loosc Ct>idermi~ le~sens t.he lik<dihoocl 
t,hlll; c:ut.1\1\Mllll h11c(.e1·ia will he transferred from the: shin to 
other !:lt.ruet.urM, Cc1t.ain cntfoni<: detcri:cinf.!; employed in 
dermnlology ore nnUacptic. Dllter~ent.~ l\l'(! f.,l'cnt;od under 
.Surface-Active Agent.~ (p11ge 267). . 

Thci (,hoicc of organic solvents lo dcnnsc Lhe skm dopend~ 
laq;oly 111;nn 1.bc 1int.ure of 1-h? mnt.crinl Lo lie rc,movcd. In 
med ical prnctict~ ct.hunol and rnopropyl al(,ohol 11~f? t.lrn mo~t. 
frcqucnUy employed (ll'((t1nic aolvent.s. Cleon,;1111( crcmns 
11ct both as solvont.'l and as deterii<ml.,;. Otlwr soa1,less 
dcansers variously c()ntuin pr.1.rolat.um, vc1~at,11hl11 oilH, J.i,no· 
lin, hi1th-molcc11lar-weir,ht ak?hol~, _vurious cMbohyd1·11tc 
dorivll!.ives, <>nt1mllll Md ot.her 111g1·ed1cnts. 

Alcohol- page 1314. 
Alcohol, Rubblng-pago 1164, 
Beni:alkonlum Chloride-page 1164. 
Greon Soap--RPS-17, page 786. 
HeKachlorophono Cleansing Emulslon---.. pago 1166. 

lsopropyl Rubbing Atcohol-pago 1167, 
Sodium lauryl Sullate---paga 1307. 

Miscellaneous Dermatologies 

Gur(!l<!-S, nrmrl wa.~lws, do111:he11, <,1iemM,(1, etc; i:enorally 
wntain llfi bask inf:reclicnt-R suh.-;tances de~crihci<l undor o l.11• 
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er c11U!((Oric11 in this (,h,1pkr. These prop11rntio11s 111·(, d() 
scl'ihed under 1lqu<1011s Solutic>M, pnge 1521. 

A11t.iphlo1/is/.ics includ!! ulcohol and sevmnl crr.nms 1111 d 

lot.iorn1 t.haL cool the llkin by iwapomtfon. Many nn1Jphlo · 
f~i,:.ti<: prepuraLions ali:;o eonl.nin un a;;t.1·ingcnt. 11nd a local 
anest:het.ie or cnmphm· or nrnnt.hol. 

Commonly (,mployocl an.tipru.rit.frs 11hm depend lar1wly 
upon locol n11m1thel.il:s und (.he sool.hi111' effNJ1, of coolin1r, 
11lt.ho11gh mnollien1.f! or d()llHtlcMt.~ mo.y be indudcd, est)C· 
dully depending upon t.he ctiolo~y of the 1>r11rilu8, 'l'he 
ontij,ruritk prope1'1-i◊$ of' phenol prop111·at.ion~ lar,xcily dcl'iv1: 
rrnm superfidnl lmml onest.h<lsia. 

\litlnerory 1111d epitlwlizintJ prnpmties nrc, aUributed l o 
mu1111rous irritunts nnd to sev(m1I dyes; how<Jver, fow rcli11ble 
dul.tt cxii;t. t:o suppnrt. most. dnims t.o vulnornry act.ion. 

Su.nscrecns C(>!l(.ain 1\rom1\tic compmmcls, Iikc1 nminobcn .. 
'l.Oic acid, whidl efficiently nhs(1rb t:hc harmful ultrnviolct 
(UV) rays from the incid<mt sunlight. 1111d t.rMSlllit. mninly 
the less hormful wavelengths, OI' titanium di(1xidC!, which 
reneet.s sunlight. from the si1rf,u:t, nf 11pplic~nt.io11. UV light in 
the spoct.1'111 range of 290 .... 320 nm enusc,i; suntan irncl sun, 
burn; therefore, a suns(:re(~n t.o ))l'<!V<lnt ton or hum should 
hove, n high molur Hhsorpt.ivity in this r1mgo. However, 
1iho(.c1scms,:1.izalio11 (ie, tho phot.onctivation of chcm1kali; t.o 
make tht!m t1)xic m· tillcsl'gcnie) mny o(;cur with wnv<il<mg1.hs 
:u; high as 500 nm; conscqu<mtly, to prot.el!L recipient-R _of 
cerl1\ill drugs (1.!!t.rncydine~, sulfou1u11id<J$, erythrnmycm, 
promoiinn, cblorpro,n.11,ine, pro~ncLhiw.iuc, ll1,01•illcns), ~nn .. 
~c1·(!c?rn, witJ1 ri brond"'r obsorptwn s1wc:t:rum llrc rnqu1red, 
An ndcq1111t.c broad spectnuu i;; usunlly n<:hi,iv<!d with combi
nations of sunscr(HHI!! (C!{, dioxyhcn'l.onc and oxybOll;\otH.1}, 

Mcda11izers l\rc r;Ub$l.1111ces that. p1·om0Lll t.lW pii~mc,ntntfon 
1.1f t.he ,;kin. Most. mcl1111i~,111·R produce their (!ffect. by sonsi
\.iiing t.ho skin tel UV light.,• so Lhut the (!ffcet. is princ:ipnlly 
t.lrn snmr. ns if ihe suhjed. had b0en <!xposr.cl fot· ll long time t.o 
tho ;;un. 

Sltin bleaches, or demdonizers, most.ly contain hydroqui
nvuc dcr ivt\tives, 

Hair blew:hes g<mcrnlly cont.ain f)lWOxichls. 
Tho1·e is :i Jari,:r. varil•ty of d11pi/<it.ori,,.~ 011 t.lHl marlw(.. 

Many of Lh<lm 1m! sulfhycl,•yl c:ompmmds, e:speciully thior,ly
collates, whid1 reduce Urn disulfide bonds of kcrnt.in, thui:. 
,;oft.ening Llw !mfr to t.hc p oinl wh(fft; it can bti sepnl'llt.cd 
c1c1$ily from lhe epidermis. St>me t.1f t.hc s11mc, compounds 11\'e 
used in luwc,r <:on(,c.mt.r11t.k,11s in h1.1irwnvinr, p1·1ip111•a1.ions. 
Th<.\re i;; one drug, minoxidil, nn antihyperLtJnsive dnq;, 
which <:an i11crr.ase /mfr lft11wth nnd treat ba/<l,wss. OhtY.(>X• 
kl¢ probnhly will prove. t.o havu simihu· activi~y. . 

Ant.iperspiranls have been included imiong t:he nst1•m .. 
((ent.s, 

Aminobenzoic Acid 

lfonir,ic. 11tid, ,1 .. 111nin11-, ·1111!.I/\ 

U;J<•<0-(;0011 

p-Aminnb~nz<>ic 1wi<I ( 150-1~1-0] C·,H•;NO~ (J :n.1,1). 
Pro11111·at.io11 ... -p.Niirot.uluo1w is \>si<li1.ed wit.II porn1(111gan11\c. to 

p-11i!,rohr:111.0ic ar.i<l, ml<l 1.lw nitre, 1:roup is t,h<•n n,1! 111:ml u, nm11lo 
with iron ond hydrochloric add. 

I>r.K<1r iptfon .. Whil.(: 01· ~li~hlly yu!low, ollvrlcss ,:1•ystal, or c:r~•st11!li111, 
p11,wlor; melt~ 1),,1.w<:1,n I t!H" ,mil 11m•; di,-.,o!t>rn on ox11o~m·<, lo mr or 
li1:h1 . 

• This u<:l.ion is wrm~d u 1Jh1,l!.•dy1wmi,· ,wtiun. 1l1 hc: ltrlH ha~• h,icn 
,1s<,d lousi,l;v fn i11d11de »H iw.,tun~11t, (If tllhflll,,~d ~<:11Ki~ivi1y lo lil{hl , hu! 
io Mricl. 1lofiniti11n il. is c1111fi11etl t.<, 11hoto,m1~1l.1r.r1! 101y III wlud 1. thf' 
IHll'tidpnt,ion nf osyi:en is n•4uin•ll. _ In l.h,, photo,ly1111n1>t 1,rnne;.:,_ hnh'. 
of w11vc~lctnnth~ ton lnnn tn h(t ot(hnur1ly <~ffc:ct,1vci rnn).> ht, \,:::c!d, t\o lhi1I Uu. 
11c1iv111i11~ ~111>c1nm1 mny h,, Hhil'!,cd lowr1rd ""'H"I' w,w1,k11t!ll>$, 
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770 CHAPTER 36 

8olubility-SliKhtly solubl~ in wnter or chlo1·(lform; Crttoly soluhle in 
11lcoh ol or solution~ of 11 lknli hydroxidoH mid curhonnws; sJ)nrin~ly ~ol\l• 
hl11 Ill Cl,hcr, 

U$01<--A ~1111&<:recn. It 111>sorhs UV light of wnvuleni:th~ in t.ho 
nti:ion of260to 313 nm; its mol11r nh»1)rptivity nt 288.5 nm i~ l8,:IOO. 
Howc.vcr, it don~ not olmorh t.hro11Rho11l t.hc ncor lJV rnng~, ij(l that 
drn,i-roloted phot.<1Km1aitivi t.y ond 11hololo~i~ity mny not be J)r<'· 

vunted by it, hui in ct'llllbinution with bonzophenone it docB protect. 
11~11inat some dru l(-indll(:r.d phototoxicitics. NevortholOH8, in t,ho 
260 .. ,31:l nm r1111gc, it. h11a the highest p1·ot111;l,ion lndell of current 
sunllrreon agcnt11. 

For 11nim11l species tJiat do not, use proformcd folic ocid, which 
C(llllainH tho p-omini>bonioyl moioLy, iL is II B-vi111mi11, Howcvor, 
mnn doCA not o~e it., 1111d its promotion in vit11min prupijrutiom prey6 
on the ignorance of the consumer. !tor it.!! pc,t.nssium Slllt i~ promot
ed os on ugent thot ~o~ons or regresses fibrot.i(: til'JIIIP. in Pcyronie ',; 
di,io;1au, oclcrodcrmt1, dcrmat.omyo~it.itt, n)Qrphcn 11t1d pemphi~tt$. 
T iu; claims for t.hc oniifihrntic 11ctio1is arc ~ubatnntiutod poorly, ond 
the 11c1.im1$ 110d 11seK ore not. mcntionod in major work~ on pharmn
cology 1md t.hcrnpcuticA. 

'I'opicnlly, it i6 rnroly allergenic to rndpicnb but. photoh,xicit.y 
und phot.onlicrge11idty ocr.ur. Sy&t.emic side cffocUI h1clodc nnusoo, 
anor<1xitl, fevnr 1md rnijh, 

Do:;c-- 'l'opicol, os I\ SUIIBCl't\<Jn, 4 lo Hi% in &olutions, lotions, 
cro~ms ond lipatickl.. Oral, 11dults, 12 g n <loy in 4 to 6 diviclod 
dosc,s; c/1 i/dr(!n, l g/10 lb ll doy ill dividc,d doses, to bo dih1t.11<l and 
tt1ko11 with food. 

Doti11g11 F(lrm~-.,,_,Copaulcs: f>()() mu; Cl'Mll\: ,t% (mny ola.o (:On• 
tnin ijOdium PABA}; Gol: 5%; Lot.ion: 5%: l'owd<11·: 2, l0011nd 453 
Ki Solution: 5%; Stic:k: 5% (1110.v C(Hllnin red pc.,(:rola.t,um); T11blats: 
30, 1(10 ond 500 mg. 

Cetyl Alcohol-page 1312. 

DloJCybenzone 

MNhon(>ll(), (2-hydroxy-4,methm,y)lhonyl)(2,hydrox~•J)lw11yl)•, 
Sp<,ct.rn,Sorb UV 21 CA111,11k1111 Cyam,mi<I), Soloquin (J~lc/u) 

OIi HQ 

<d>-r©"OCH, 
2,2' -Dihydroxy-4-mu~ho~yhcnzophenom., [1:11-63,3] Ci.l·l1204 

(244,2fi). 
Pr1,11orotiou--By II Yriodel-Crnrt.s renction in which o-rnct.hrixy• 

bonzoyl chloride is added grndunlly to a mixturll of I ,:l-dimr.t.hoxy• 
benzene, chlorobe111.ono 1111d nluminurn d1loridll. The ronctioo con
dit.ions nro ~uch t.hut both methoxy groups ortho i., the carbonyl 
hriclg" in t.hu initial condcnsnt.ion product urn demcthylat.«d. OS 
Pat 2,e&a,&21. 

Ocser iplion .. --Off,whit.e tu yollow powdor; cons:eols not. lowor tltnn 
(;/3". 

SolubiliW ---l'r11ctic111ly inKuluhlr. in wntcr; freely aolubk in 11lcohol or 
toluene. 

Ug<,8--·A su mcr1wn ofinter111edi111Al molm· nb.~orJ)tivity (11,1150 nt 
282 11111), hut. it nbsorbi1 t.h rougho111. tho UV Apectnnn nnd, honct,, 
affords 1>ro1.0ction not. only ngninijt. Rmlburn but oli1,, ai;ainat the 
photodynumi<:, photosens!Lizing o.ntl 11hotoloxic effcct8 of drugs. 
At pm/lent, it iK morkot.cd in combinati<ill with the closely rclo.ted 
O.r.y/,c11tO/llJ (p11go 7? l}, 

'Doso- 1'apic11/, 011113% lotion. 
Dosngo l•'QrtnN--Dloxybon?.onc 1111d Oxybcnzorw Crenm: 3% of 

ouch ingredient. 

Etretlnate 

2.~.ll.8-Nonnnoh,t.rl!enoic ntid, 0-(4-mothoxy-2,3,6-trimethylphcnyl). 
:i,'i-dime~hyl•, ~t.hyl e~tor ((,//.[,;); 'fogfooti (Hor.he) 

CH;,. Ctt~ Ot3 

01.,~cooc,1<, 

t.H,O cu, 

Pro1111r11tio11---0m1 Rchemc involvek Lhe Wittig condon,otion of 
diphonyl 2,:3,6•trimcthyl-4-tn<>U1i,xybcmiylphosphonium chloride 
Rnd 8-oxo,a,7-dimothyl -2,'1,6-octonc•tJ·i<.>Mi<: tldd (oll-tmns) in the 
J)l'Mu,we of butyl(me vxi<le; Rxperientili :f1: I l.13, 1978. 

Deijorh>U<111- -Cl')'ll!11lli1rn Polid mnliinrc obout. 104°. 

U&llfi•-All.hou11h not n topicol drui:, it i~ 11 l'(lt.inoid d osoly rnl11t.r.d 
to (.reti11oin nnd i~ uM<l only for i (,e dermotologi11 nc: t.km~: coll8C· 
qu~ntJy, it is includocl in this chnr>ttir. IL is used in the tr()11tmm1tof 
rccolcitr11nt. p1mri(ll1i6, ~ijpccially t.hc ~cvcrc pu~tulnr erythrodcrmic 
type. It dccrc11sos 11coling, eryt.ho11111 11nd l,hc thiclmr.118 of llllli,,113 
and cnuscs 01>itheli11l and dormal i:alla w 1·<idiffercnliole to normal 
cells, So1n~t.ime$, drmnotie improvomr.nt occurs wilJiin 2 wcaks 
and complete eloarin11 in l.5 to •i.o mo. However, rolt1J>8CS nre 
lrcquc11toncc, trn11tment is di~~'<>lltinued nnd somct.ima~ avan durin~ 
chronic mnintcnnncc, It. c.:nn be uscci nlonc or in low-dose coml>iM• 
I.ion wit.b PUVA thorapy. Thi! mcdum i~m of 111:tion i8 unknown, 
but it is tm<lo\tbtedly like thnt.of vit.111nin A, Activity reaides in tho 
11cid metllbolile. 

Aclvorso offeclSJ oc~ur in more t.hun 71'>% 01 l'Ccipient-!I. They in• 
elude chopped lips, pcolin,: of tho palma, _&olcn nnd fingertips, dr.v• 
ucs.• of tho muco\lij membranes, soro t<lllf!ue, chcilitis, rhinorrhen, 
noHllbi(!eci, r,ingivol i>loodil)ll, IOH~ or h11ir, Mil 11bMrmnlitie6, dry and 
irrit.111.f.d cornea, aclcm and co11j1111ctiv11 (/i0%), epidcnnnl fr11gilit.y, 
oosy l\ttnhurning nnd othor cffocta. Occn&ionnlly, J)Noudot.umor cer
ebri, mctost.ntic col<:ificatlon of ligomont.s nnd tendons, nnd liv~r 
dy~fundion 01· necrosis oc.:ur. In children nnd ndolu~ccnts there 
mny ho premature drnmrn ofthn cpiphyst~. PIMmo cholcst.t.rol and 
triglycorides riRe 1111d bigh-donsity lipo11rotci11 de¢roosos. 'l'he drug 
i~ ttl~o (:e1·ot.ogunio. Advorn'-' cffcct.e ore loss with the low doses uicd 
with PUVA. 

Ab~orption ofter ornl 11clmini5t,rnt.ion is incoml)let.t•. It. is in, 
crenacd by whole milk and other lipid-t()ntllining foods, 'l'horc: iH n 
ropid meh1boli~m during which it. is dcc9t.erificd t.o tho ucid m(ltAbo
lH:c. A much Alowc>r dol(rndntion lllld c,lnju,:-~lfon follows, tho mu
t11holilP.K bcin~ i,ccretcd into bile and urine. Ncnrly oil of the circu
lnting drug ii; hound In pla~ma lipoprot.t.in11, butt.he nct.ivc mctnbo
lit.o is bound to 11ll11uni11, Llltimutcly, iLiR t.oki,11 up int.II fat, where it 
llll\Y l.,c found oven w; Joni: as 2 yr 11ft.cr the lll$L dosu. 'r hc opporeut 
climinntion half-lifo iij about 120 d11yM. This )')llt'$iStlltlC-O <lf drog in 
t.lw body rnilitalc8 ugnin~t. tht1 use oft.he dru11 in fert.ile women of 
child-bcorini: ugo, 6inco U1e iuoidonce of coni;enitnl defects iA hii:h 
ovon when conception occurs 111011the nfter the drug is diKconUnued, 
The drug al~,\ i• ~xcret~d into milk; effect~ in thi; mn·sing infant nro 
not known. 

Do1tc- -•Orl'll, (ldu/1., iniliuli,v 0.25 t.o U mg/kg n d11y in divided 
doHus, the dose deJ)endhig upon tlw t.ypc 1111d aoriousnc:,,;s M the 
diK(>rder; with cryt.hrodormi(: 1>~ori11sis, the in ii.in I dose iH O.W mg/kg 
o day, increused wee kl:,, wit h incromi,ut,; Qf 0.25 mg/kg II dny unt.il 11 
ros1>vn~e occurs; nwintenw,ce, 0.5 to 0.7o mg/ kg a dny. M11l11t.o• 
nonce usu11lly i>J m1t bn(!un until llftor 8 to 113 w~eks of trcati11<>11t. 
'l'he 11hove doSClij ore higher thnn t.hoso used concurront.1:,- wit.h 
PUVA treatment. 

l)oaogo Forni--Capsul<is: 10 ond 211 mi;. 

Hydrogen Peroxide Solution-page 1171. 

Hydroqulnone 

l il •Rcnzenediol, p-Dihydroxyho111.1me; Hydroquill<>l; q uinol; mdoqoin 
nml Rldc)))I\QllC (f;fi/m·) 

6 
OH 

Hydroquinonc 1123-31-l'.IJ C1,Hr.O, (110.11). 
Prop1trntlon--V11riol18 proco&~cs tll't- c.mr1loyed. One inv()lves 

rencl.ing II sulfuric ncid ~olu tion of "nilino wlt.h 1111m1111neS\! dioxide 
and rod11ci11g the rt1S11 lting p•bt'uwquinono with •ocliutn bisulfit:e. 

DMcriplio11 ... ,l•'ino, white nee<llc~; dnrk(,tlS on cxpnsur~ to nir; melt• 
hutwccn 172 nnd 174°. 

$olublllW-·-l 1, i11aho11i 17 mLw11lel',4 ll1l.11lcohol, fi l ml.dilc>roform 
m· l r,.r, ml, etht r. 

U,;cs---A llypopiJtn11mti11i; ngclllt. omploy1id ))llrcutnneou~ly t.o 
li~hLtm l(>1:9lil1cd nrcM of hyJlcrpigme11t,ed skin, such ua »kin hl<,m· 
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i~lws, lentir,o, 11wln6m11, chloosma, frocl<lct\, 01.,;. l t,1, action i$ tempo, 
ra1)•, 80 t.hot. it. is m1<:cs~11r.v t.o rq1c111. the npplication at. frcquonl. 
intOr\'ul,;. ll i~ n mild init11nl, 11nd Myt h<•mu or l'll~h may dcvdop, 
which rcq uiru~ discontinu11t.ion (I[ t.hc drufJ. ft >1hould not be u~ed 
11cnr the eyes or in 01)1111 cut..~. II. ii. contr:1i'ndirnl.c)d in t.lrn llrl$(,nc,, 
of' ~unhurn, mili11ri:1 or irritulml ~k in. Ii. is not to he• \IS()d in chil
d,·011. 

DoHo---'/'opi,x,1, lo tlui ~llin, 111/11/1.~ and d1ildl'NI-()Ill/I' , :~ yr II~ (I Z 
to 4% crm1m, r.wl, lot,icm 01· ointlll()llt 1.o th<: ilffocWrl mN1 one11 or 
twice 11d11v. 

J)oH11~11 Furms· .. ·Crnnm: 2 mHI 4%; Gcil : 4%; Lotion: 2%; Oinl• 
mcnl: 2 1111d 4%. 

HydroKyuroa-paoe 1158, 

ls<>tretlnoln 

:l,7 -Dimcthyl-9-(2,1;,6- tri1n11thyl - l -cydohcxcn -l-yl)-2-,,is -•i • 
l.r1111,t-(\./.m11,, -8- lm111,-nollflt.et.rn◊noic ocid l4'1Ml-48-2) C:mH:1>1O1. 
(;!()0.•14), l.>iffors from 1.rot.i11oi11 (vilmnin A) uni:,, in the co11fi1i11rn· 
I.ion of thtl 1111a11\11rntion nt. I-he ,1 nnd /J cul'b<.111 11t.mns, which i~ cis 
n.tt-lwr th1m /.ro11s. 

l facs-Although not. n lopi<~,I clrn1:, it. is " dnrnin t.ol(l(; ic 1li;1mt. 1111d, 
lmn,:c, i~ dc~('rib,!d here. It~ 1>rimnry action is to dccrMse i.h<• 
1>rodudion of scbum, which londH itHclf lo t.h<: tn,utmonl. or sn,·oru 
m,u/11/c,r and cyslfo ccn~ {l!(!ll(! conglob11tn). T h<! sizo of the, seb11-
ccoue y,ltmd i$ dec1·c,\tcd ond there is II cl11m~c in lhc 1norpholo11.v 
mid nr.crctury ca1111dty of tho c,dls (dcdiffcrcntfatfon). ComJ)lctc 
cleol'i11i: of lc>Jions ia soon in about 90% of M•!!S. A 11i11~l<! courlw of 
trnot.m~ nt us1111lly hr in~K Hhc111 l. lonii-h1~ti11", somc•tinw:, pcrm1111c!11t, 
rcmis~ions. · 

It 0)$1) 11pptlllra t.u dimini5h byporkcrnl~>KiH 1111d Ima hocn rr.port<i<l 
w be effoctivo in r<1,<•<'e<1, lmun-negl\tivo folliculilis, lame/for heh• 
1.h_yQSi$, Varier 's <lis,,as,i, pit.yrictsis rnl,ra piluri~ und /rnrulocunt./r, 
omu. 

Adverll(, effoCt.$ il\clude fotinl durmuUtifi , fr1,11ilc, Hkin, thi1111 in~ 
JllHI dryin~ or t.hc hnir, rnver3iblc1 d1ui1it,iij ond. dr:,, skin, motrth, e.v(•~ 
and conjunctivitis in 25 t.o 80% of rncipion\~. l'<!uling <1f Lhc pt1lms 
,,nd ~olo~ ftlld s<m~it.ivity to Munhurn o<:cur in 11hm1t. Ii% of 11ser5. 

Ur(!thr(II inllammati\,11 also o<:cur,; frc,q11()nt1y. Joint: 1mins and 
() Xflt erhn\,iull of 1·hcumntoid 11rthri1.is ohm J111s hecu reported HJ c1c:cur 
in ahoul HI% of pi,1i1mt~. 811d imenl,ition rnu,, ~,mun 1.riuly<:erido 
co11cemr11Li<m nnd son>n1 levels of alan ine und nn))nrtat.e t.ra1m11mi• 
nnff,i• Llllntii(mtly uccur in nliouL 215% of user,;. In spite of (.h1, 
rdnt.ivdy hir,h inci<k11ce of side:, cffocts, f:J'Mtmcnt. rnrnly has t.o hr 
discon t.inuccl. 

Aftor oral ndmin illtrnt.ion, p1.>11I, blood concentr:1tionr. oCC\tr within 
L to 4 hr. Tho t(llllllOlUl<l ifi o~idii.ud lo 1-hydroxy-l ~-ci.,- rut:inoic: 
add, which is t.hcn 1:l11coro11id11tc,cl nnd istcc1·c•t.od into 1,hc bile. 'l'ho 
olimhrntion hnlf-lifc is 11 1.0 39 (me1111 20) hr. l~otr11ti11oi11 should 
not, h~ tdvm, dmin1: pm,:nallcy or nur~in[:. 

Dosc····Orol,ad11//., for acne, I to 2 lll!f/kg 11day in 2divicfod do9<~~ 
for 11; Ltl 20 w,1Hk8. If t.11(1 cy,;t co1111t l11u; not b1i1m rod11ccd bv more 
U,nn 70%, o oc,cond <'.Ottrsc of t.rr.atmc,ntmay be gi,1011 ofter o w~it of 2 
111011ths. Per90ll~ over 70 kg or who havu Mvore chest and bad 
involYemnnt usunlly require do~ca 11t t,he hil(h end of the rnngc, l•'<n· 
• ~1mcr<, 1·0.rnceo or gr11111-no~,1t,ivo/ollit:1tlitis, 0.211 t<> 0./i mg/kg t.wic<, 
o d11y. l~or hyp1wl1r.ra/:11~c11, up 1.-0 4 111g/kir. 

Do~llfJC J:<'ormH•··•Cnp~ulCl~: l(), ?.O mul ,10 11\1(. 

Methoxsalen 

711-Puro (:l,'.l-11Jlt!li(•111.0p:vr~11•7•0110, \l,mt1UloX)'·, Amrnoidin; I). 
M~thoxypRoMl~n; Xonth,itoxin: Ox61m1le11 (W,;for} 

OCH) 

(•~(;Q('·n 
(29!HJJ . 'I] CrnH»O~ (2Hl.rn) . 

• P1·op11 t 11tion•-··Oc<:m':! llfltUr.l\llY in l'sor<tle8 q,,ry/fllic1, /\mmi nu,
Jtt.<, nu1<1 1,lrn/1,p(msis m11i v11rio11~ oth<'r plunl,;, It mny h,1 ~ynthc-

TOPICAL DflUGS 771 

siM,d by 11wthods rl.,scribucl in ,)A(.'S 79: :i,191, J!il\7 111111 in lJS Pat 
:?.,8fllJ,;tl'I. ' , ' 

l>c~cl'i11tioJ1·•"••Whih, 1,1 <:rnam-~vlr,rc,I, oclorlt,ss, lh11Ty, 11cu,lle -li1t1, 
t,ry,;lnls: tlldls lwt.wmm I ~:I" 11111I 1411•. 

~?lubilil:v• .. ~Priwl.il:11II~• ius_olnblt: i11 c111d wnl•;r, sp:irinr,ly sulnhlc i11 
ho1!mi; w11t1,r; f;1•11ly, soluhli, m r.hlMr1f'or111; sc)h1bl<i in hoilin,: ,iltohdl, 
11ci,tonc or nct,l,u: 11c1cl; ~oh1hfo in t1Qllt«)U~ 1111111!,us witli rin1: cl1,1wage· 
rr.crnHitHution o<X;Ur~ c,t1 nm1traib.1u.ion. · 

U~e•·-···A JJsornlcn m()lnni~.tr, I~ incre11s<!s t.lw phot11dyn(l)nic 1>k 
1111,1ll.f1Lihll <>f~ki11; it dnt!~ nol. induce J)ll(ll1 (>1\14tlion ill 0111 uhsencc of 
UV light or m11lnnoc~•U,s, J1. is 11so<I in 1.h(1 l.rc>11l.nwn 1. of l•ili/i(lo an·d 
lo <h>SC1($il.h,i /.,( s:mlifflrt. Hovcirn ~unburnin1: r.:in ,iccm with lopi
c11l 11pplwn1.ron; 11. •~ c1.u,tomnr~ t.o pi·<l h'lcl-th,i ~urronntli111: Bkin with 
11_su11sc1·o?n. Jto l•<• is ns1,d in PIJVA 1,r(,ulm<mtofpsoria~i.~. m.,1•c1>• 
s1H f111111md11.~ and r.utmH!t!II$ t•c:<?ll /ymplromu; in th~H«, irradiai.iQII 
ac1.ivnt~s it to croS$•linl< DNA. It moy lrnl'e l'(ll1tc in tho ('UVA 
lnuslmt,1\t. of afop,1,·iu 1ir(1(11(1, iJ1./fomm,itm·1• d1mn11l11.w1s, t!<:Zf!l>W 
nnd /ic/,eu plcu111s. Af!-0r oml ndminis!.rat.im; 1_;11st.roi11t.cs1.i1111! ups(,1. 
find ,i<,ot.rol n,\rvous ,;ysu,m toxidticis, Mllc.h M vc,rtigo 1111d 11xci tH• 
m,mt, nlso oc<:ur. ConRoqucmtly, !.ho dru~ shou!(I hr. u~c'<I cm1!!y only 
und,:r mr.d ir.al Mnpervi$ion. It. i~ nddit.ivc wilh 01.hor phot ,,s.,11sit i'l.• 
inp. drugs nnd the fmocumurin pignwnl11 in cnrrnt.,;, c:1ilm·y, figs, 
Ji m<!!<, lll\lHlnrd, pm~lc,y lllld 11ar8nips. I(. inhibits the metuhOli$111 of 
taffciJH~. 

l)ogo--· 1'c1µit·nl, us A I% l1.1t.ion (soe \.he pacl<agc 1i1.~ri1.1.11r<> fo1· 
dctnil~ of aJ)pli<:nt.ion 1111d 11se), Oro/, adrtltN 111111 d1iltlrm1 01!/!I' HJ 
yr, for 11ititi/J<l, 30 to <lfl mg on<>e ~ duy 2 lo 4 hr bcfor« ~KfX•flL1r(l to 
ult.rcwiolct. liHht or 11t longor thrm •1ll•lu· int.orvuls 2 or :l t-imus u wi,<>k; 
for psoriasit, 111,YM-~is fwi1/11ide.< or wl11111m11s 'l'-i:dl lym.phvmfl, 0.6 
lllJ(/ l<g?. or :i hr 1.mfon, U\I A exposm·ti (MO I-Ill' p~ckugo liturntlu·e for 
~~~ . 

l>osngn l•'o1•111ff- --Cn1,s11I<!~: JO Ill{(; l.,c1t.ion: 1.%. 

Monoben:i:one 

l'hcn<>i, 4•(tihonyhn«thoxyl •, M,mc.1\wnzyl l~th!!r of l·lydroq11in,:,rw; 
Bm1oqui11 (fJ/,/i>r) 

p-(Ben1,.l'l1.1xylJ>hcnol poa-Hi-21 C1:1H,20i (200.2'1). 
P1·oparnl.ioll •·•- .f>rnp11r<!~l in ,•nrious w11yA. Otl(: IIH!t.hml i11volv11s 

conclm1si111: :,odium p -11it.rophcmul1tte wit:h ln,n:1.yl d1lorido i(J pro, 
duce bc,n¼yl JJ· nit.rophonyl 01.bor fnllowc,d hy (1) rndudim, of nilrv lo 
nrnino, ~2) di~1xolizution of nmino and (:)) h~•drol)•l.ic d1;1'.ompositi(lll 
or t.h11 d1HzonJ111n tom pound u, tlie corrcs1>1)11dinl( phenol. 

D<'wc r i1>t.ion--Whi1r, nd,·,rl11S$, ,:ry$ill llino po.wder 111.,:;,;(lo~il\~ ,·,: r.v lit.• 
lit luMtC; m!,lls lll?h\'IWl1 I t7• 1111(1 I 200. 

Solubility .... ) r. ill >10,000 ml. water, 1-1,1; ml. 11kuhol, 2ft rnl, chloro• 
forrn or J,f mL ether. 

Ui;e~ .. --A de1Jit:m('1t/.in11 <tJJ<•nt. or de111du,1izi,r. )I. m:I~ by inl.<!r
fo1·in11 with llw formntim, .-,f rndonin, which is the principal 1~11(,\11\l • 

ous 11ien11mt. IL i11 rccom1Mnclod only for tlw fiunl dopir:nwn1111 ion 
in vitiliga. lt iH nut. rcti1111111w1Hlt,cl for tr,mt.mr.nt. of lcntiiro, !.le,•c,rn 
frel•kli111i nnd <Jt.hor 1,vpes ofhypcrpii:mcnlnt.ion, II. iti not.cffoctiv(l 
n1:ninHl. pi11monwd nwlc~ or m1\lir,nnnt. 1111.,lan~imn. Its pir,mmll.• 
decrentii111; ut:iion i~ st>rnewhat e1·ro11.fo. ltTitation ()f val'~ illll <fo1:r1,.,s 
occur11 inn 1:on,,id<•1·11hlc numbur of pntimlli;, 

Do~u--.. 'I'<1pical, 11d11/ls nnd children 01.1e,· J:I yr, t.o t ho ski11, n~ 11 

20% cre111n 2 or 8 times 11 dnv . 
J}osn(lc FormH .. ~•Crc,11111: • 2(1%. 

Mlnoxldll- page 837. 

Oxyllenzone 

M,,t.hnl\lll1(!, rn-hydmxy• 4 · Jll(>!.hl/XYPhl!n>•l)11hcnyl-. 
( Vtrri<)u.~ Mfr.<) 

HO 

<c}r<c))-cx: .. , 
~-Hy<lroxy-•1 · m<,thoxyho111.opb.,, 1111111 I 1 :n ·5'/ . 71 C14 H12(),, 

(228.25). 
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772 CHAPTER 38 

f'r0pnr11tlOJl•- -Bt!11r.oic ncid i, ('nnd<m~<,d with rc~(m;inol mollo• 
methyl uthcr bv h~otlni: in tlm prcscmcc of 7.nCh c)r 1)1)!ypho~phorii: 
acid (103% Hal'O~ cquivnlcnt), 1111.t PCI,,. US Pot :~.0'13,866. 

Jleseri110ur,- .. White In off-whit() 1wwMr; coni:c11l~ not lower thnn 
Gt• . 

!";ol11bility----1'rncti<:ally insoluhlo ii, wot~r; fr<wly 6olubl(\ in alcohol or 
tol\l<\llij, 

URCH- ·-/\ x11mcrllen wiU11\ high molnr abi;or1>t.ivity (20,381 nt'. ?.90 
mn),nnd itnbsorbs in 1)(11.h t.hr. long nnd Hhort UV ~pl!clrum 2'/0-350 
nm. Theroforo, it ~orvcs not only t..o prevent sunburn but also to 
protect. against the photodynnmic, pholo~enKiti1,ing and pholotoxic 
tff1wt,i; of veri<1uG drugs. C,)ntnct with the oyeK ahoulcl be ovoidcd. 
At present, it i~ marketed only in comhinotion wit.h othcl' sun• 
RCfOC!IIS. 

Dose--'/'opicnl, ns n 3 lo r,% crrnim, 0.5% lipst.kk nnd 2 or !1% 
lot.i<ln in c:omhinnt.ii>n wilh other sun8cr<,ull1<. 

Ringer's lrrlgatlon- RPS-16. page 762. 
Sodium Bicarbonate- page 777. 

Sodium Fluoride 

Sodium 11uoriclc l7G8J-,\9-4l Nor' m.ill)), 
Prep11r11li11n-Uy i11tc1·action of 40% HF with nn ~quivnl@t 

qt1011tit,y of NnOH or Nn2(Xh 
l><lN<:ripilon,.,,. Whit..,, odorle&< J)owclm·. 
Solublllty .. - J g i11 2fi mL wn!.er : in~oluhle in ukuhul. 

Usca-- A <lento/ t<1rics wo,>/1._y//wtic, Pl\toi·idntion of municipnl 
water HUJ)))lics is considered o safe and 1m1ctic;,.I public hcnlt.h mM· 
8Urc,, 11 conccmtration of 11bnut I ppm of fluoridll in the waler Klll)l>ly 
re~ulting inn f>t) h• 6r,% reduction in the i11cide11c:e 11f dunt11I cnrie,i in 
f)(lrmnncnt teeth. lnf:(•~led nuorid(, is cffoctivc only while ta,,th 11re 
boing t'<,rmcd. '!'he lluoridc is im:orporntcd int.v tooth 11nlts ns Oun• 
ronpnlilo. l!!xooasive inl-nkc dul'lllg d(!VP.lopmonL oft.eelh n111:,o <:nuso 
mottling: hcnc<!, mot.I.ling ofn<iwly l!ruptcd k<et.h i~ 1111 indk.otion lo 
rechu:e fluoride int11ke. Where drinkini: wntor<:011 (.11inA. le•~ tlum 0.7 
J>))m of fluorido, didar,v su1>1>lenHill!S for d1ildro11 wiU1 unnniptod 
teeth moy provide aomo futarc protei:tion. 

'l'opicol 11pplicot1011 ro8\1lt1; ill ehnlll{l!S only in the outer luycrti of 
0111111101 or cxpoBc<l d<,11ti11. h1 childron, repellted am>licotion of ft 2% 
solution ofthu drug t.odenned toeth resolli; in n 16 to ◄9% rndu<,tion 
of dent.1\1 cl\rie~; adult teot.h 1m! protect.eel \ ,(l " lo,~or extent by 
lopiclll 11pplienticm. Topic11I tlJ)l>licaLi!ln 11lso i~ used lo 1fons1msitizci 
teeth. 

Orally admini8\,\,rnd, it J)l'oduceN m,w bone formal.ion ill Wll1C 
putionti< with ost.eo1>orosiA, c~pocinlly when rnleium and vit..tunin I) 
(l\lltl est.roi:entt in wnmc,n) nre aclmi niMlcrr.d conc;omitnntly to facili
t.utu mi1101·nliMtio11 of the new bo11c,. However, the bonQ m11y ho• 
come briLtll!. 

It. rcmov(,s cnlcimn from Uss\1cs 1111d alM> p i,i~<)!IS cert11i11 oiw.ymcs. 
Lt1r1:r. i>rlll d,iMII m11~ cnuse m,u,:ci,a 1111<1 vc,miting, which 11a11nlly cuu 
l)e prcvcut.etl by l,11kin1: tho subst,unco with food. Po~t.-Os, rinse~. 
sc,l11t.i1>n~ oml gels for topi<".ol 11ppllc11UonH Rho11ld not be swnllowad. 

0011c (n• 110clium n11orid1>)- '/'vpicul, tu the teeth, •~ e 0.02 to 2% 
solution, 1,1 or2.7I% golor0.Z2 to 2.3% toothpost.e. Ornl, I.Ii u,3 
l>l>lll {oq11iv11lont. to 0.7 to 1.3 11pm nf nuc,ridc ion) in dri11king wntc1·; 
M II Aupplement, when tho drinkingwttt(,r cont,lillfi less th11n 0.3 ppm 
of fluorido ion, C).511 1111( u dl\V for infnnts from 2 wk to 2 yr of a((<!, I.I 
mg once I\ dny for child1·e11 from?. to :l yr 1111d 2.Z ll\lf for tho8C! from 3 
to 13 yr, nnd when the drink,11~ wnt.cr cont.ain~ 0.3 to 0.7 Jllllll of 
nuoride ion, lifiO l'R onco n d11y for children 2 to 3 yr 1111d 1.1 111g for 
thoac 3 t.o 1 :1 vr. 'l'he fluoride ion ec1uivnlent-11offl5011&, I. l mi:, and 
2.2 mg of the drug ore 2:;o 111(, [100 /II:, nnd l mg. ('~,jiputltiVOly. I•'or 
()Rl11111mrosfa, up to 60 mlf o tiny. C<11tl./m1: /1. is poiMm11us. 

Do,n!l'O I~or111H"·~Drop11: 0.275, 0.55 011d J..J mg/drop; Gel: 1.1 
111ul 2.71%; Hin6e: 0.02, o.Of>, 0.2 and 0.44%; Sc,l11t.lon: 1.1, :'l.3, 5.5, 
ond :!O m,:/mL; Chnwilhlc Tohlct;;: 0./K,, l.l and 2.2 mg. Sodium 
Fluoriclc 1111d Ortho11hoijphoric /ldcl: Gl'I: J .2:~% fl u<>ridc ion nnd 
1% pho~phoric acid. 

Sodium Monolluorophosphate 

Plm~ph1Jrof111oriclic ttcid, sodium ~11lt 

))iH(ldl\lm phosphoron11orid(1tc ( 10Hi3-16·2l (14:l.95). 
Prepnr11tion--Sull.st.n11ti111ly pure drug is proclur.<1d by fusing n 

mid-ur<i of sodium mC1ta1>hollphot.e nnd sodi11m rl11orid~, in ijtokhio• 
mctrk proportion, in n closed w Hs~I Crom which moifitoir is oxch1d· 
ed. 

Duc,·lption--Whitc to ~li~htly iir11y, odorlcs~ powdel'. 
Sol11bility-frnel)' sol\tblP. ln w11wr. 

Uscs-J.,iko S11dium. I•'luorhfo, Rhov<,, it 1>ronwW5 Lh!! rnpl llC(l• 
ment of the hydroxy11patiw. by fluoroopntit.o in the tooth sol!.s 11nd, 
lumce, is \t~ed 11~ it dent.al prophylactic against de11t,11l t::11ri~s. ft hns 
t.h,, ndvnnlilt:c over sodiull\ nuoridll In thai tht! tA11Jth do not re11uire 
spccinl prcp11roli<m before ap1>lic11t.ion, it is offcd lve when included 
in d 1111tifriccs nnd in dentifrices there ia no 111.11.urd with re8per.t lo 
loc11I toxicity to the gh1!(iv11e or syHLllmic intoxic!ltion fr<lm ingestion. 

Dosc·--'l'opicnl, tel the teeth, in dentifrico coulaining 0.7R%. 

Stannous Fluorlde 

T in Dit1"oride: Pluori@llln 

T in fluoride ($111''~) (778:H7-~) (156,69}: colltRin~ not 1~8$ tlHlll 
71.2% Sn21 (st111mouH t.i11), and nbout 24% t~·· (fluoride). 

Prcparntion-Stunno\tll oxide i~ clistolvcd in 40% IW and (.h~ 
solution iK evnpornted out of contact: wit,h nir. 

Doscri1>tion••·•Whiw, cry8tallinc powdor wit.II o hit.1.1,r, snlt.y !Mte; 
m~ll{I aL nhout. ?,J 3°. 

Snlubllity-J>'rccly sol11hlc in wnt.t1r; prnclir.nlly insol11hl1t in alcohol. 
ether or chloroform. 

Usc9 ...... /llt(lr8 t.he composition und eryst.ollinc gt.rncl,ur(l of the 
hydroxyoJ)tltito•lik(! i;nlts thnt mnkc llll the bulk of cnnmol nnd 
dent.in, flO t.lmt tho tooth mnt.erittl i• more resist.ant. to ttcidie oro~lon 
1111(1 dant1ll c11ries (der.sy). 'l'hc sub~t:n111:o i~ 11ppli(ld only t.opk111ly, 
so thnt the wolh ,mbstnnce is only llffoctcd in thP. suporficia! layers. 
ttml it must. be opplicd perlodically. IL i~ most cffoct.ivc whcm 
np1>liP-d t.n tho tooth surf nee 11fu,r the lctth h11ve hcon clcnncd thor• 
ough\y by n dcntiKt. However, there IA good cvidc::nec l,hnt ovo11 
wlum incorporated into t<,oth pastes the dru~ 1111~ o rct11rdnnt effect 
m1 1.he tlc.velo11mllllt. of dental cnr ic,a. 

DoHo- 1'opical, t-0 the tc~th, generally as 0.4 % gel or 0.l % rin110. 
Doimtto For1ns--Cnpsules (for Holut.lon): 0.1, 0.66 nnd 0.8 g; 

C,\neontrato: 30%; Gel: 0.4%, 

Titanium Dioxide 

'titonimn oxido (Ti02) 11:3163-67-7) 'l'i02 (711.81!). 
P,·opl\rot.ion--By Rdding 1unmo11in or Rll nlknli cal'bonnte t,, n 

solulil•n of tiumyl &ulfntt, (1'iOS04) . 'l'itanic nc;id f'l'i(OI{), or 
'l'iO{OHlv.) is prccipit.11tcd nnd. aft.er filtrHt.ion and wnuhin,:, i~ dri(ld 
011d ii:nited. 

DoNcrlption ...... w hite, nmorphou8, tn~tdett•, oc\1,rloss, i11f118ible pow
der; dcnHil.y about,~; 8\l~JlCnsion in wnt.cr (I i11 IO) n~ulrnl to lit.mus. 

fiolubilitY•--h l$olubl11 in wntor, HCJ, HNO~ or dilute lhSO,. 

UscN-- 1111 1>0wdor hM a very hillh refloct:nnce nt viRiblc ond lJV 
wavcllm11tha, and, lmnco, it Rcrve~ ns on excellent whit.c pi,;ment. hi 
ointmcnL~ or lotions it reOects II vory high p ropo,·tion of incident. 
aunlight, hence, proUJ<~t inl( the skin from ~unborn mid ar,rving ne o 
~1111l1/,id1 . It also is utted in tOHlllClic& ond 118 n dusting powd(ir. 
'l'opicolly. it is dcwoid of toxid ty. . . 

J>oHo·•-'l'Opical, 118 2, U) 2fi% CTCBlll, loUOll or omt.mcnt R~ rO• 

quired. 

Trloxsalen 

7 J/ -Furol~.2-c) [ 1 lbem.opyrnn-1-o,i<,, 2,r,,9-u-iniath}'l·, 6- Hydroxy-,1,2,7 · 
t.rimothyl,{,.1)0111.1)ft1rnMcrylit Ai;id b-Lucton~: Tri~or~lcn (f;MP.r) 

Cli1 O~(~(QJ~:tH• 
cu, 

13002-71-4) C1,1H120 ~ (228:26). 
Cr111tio11: Avoi'.cl i,1111tact wit.II. tile sl1in. 
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P1'(ll►1t1·ntiot1 ····2• MOl,bylr<:~ordnol i,; ,:ydi~t:tl wil-h t•U1yl a,:<:lo• 
at:1,t.nl<, with th<: aid of ~ulrmit· 111·.id lo '/,hyd,·ox~•-4,ll-dim"IJ1yl1:,,u
m1.tri11 (I). 'l'rnatnwnt. wit.h 11l lyl brnmidc int-ht• pr<•s<mcii ofpow,si-
11111 <:nrhona1.c t1·an~fornrn I int.o 1.hc 7 -nllylnxy cnn,pmmd which. nn 
n ,ne1.i111: wiLh am,t.k ,111hydridn in t.h<: Jm)s<mcc ol' N,N-,li1:lhylunili1w 
,.md .)nhydrou~ sod ium 11cN11k, n,11rrnn1w~ 1111d csu.rific~ 10 ;ii,·o I.he 
'/-11cc1.oxy,6-11llyl i:<1111p,,m1<l (11) , Bromin,11,ion ol' II followed by 
rn11dio11 wil.h ~octlum nwf.hoxidcJ yit:ld~ 1.do~8nl<m. US l' :1l 
:l,2(lJA2l. 

Dcse ri111i,m ... Whil<• to off•whill:, ,1dorfo:;.s, tm;kl~s~ cry,,tollinu sulid; 
Maht<; il1 lir:!lt, ni,· (lllCl h,1,1t; lllf:11~ >1t. 1,b011I ;1;10•. 

i:,oluhllity---I ft in 11/i() ml., ,1lmho!, IM ml, ;:hlr.>rofonn or ,1:1 mL 
mt,l,hyl,111<:1lkhli1rid<,; 1mwt-il:111ly in,m!obh, i11 wnltll', 

\JS(l8---- Althm11:h 1101. 11 l-01,icnl dr1111, it. d11sdy rr.lu(.t$ (.o otlwr 
rlrnii~ in this S(l(:f.ion. rt. fn"il itnt.t,s tlm 111:lioll of 1wtll' UV lighJ. lo 
induce nwl1111in ((;kin pigmo11t) formntion. It i, usc,II to •:1111Hc: rnpig, 
n1,mt11f.ion in idiopaLhic oitili110 ,md to <<nhance pi11mcnl.!1l.io11 lo 
i11a1,11se loforu11c:,• /.o ,<u111li1:l1/. or for co.rnwl-ic p11rpo.w,,,. The in
cr;,ns(:d tolt,rnnc:c: 1.o s11111if(ht.doo~ 11ot i .. i,,ur u11til onhl\nt:cd pigmc11-
ll1tfon l1ns <itt:1n·n,d, nnci' lhc: u~cr mu~f. hu 1:111,1.io11od l-hut s1wt:1·<: 
~1111hurnin1: wiU1 ksij thun nornull o~l)tl8U!'C• CCIII O(!Cllr M,·ly durinl( 
t.ho r.OllfS(\ c,f trnlll-llH:lll. Th« incr<:IIN(! in clnrmnl PittllH:lll occur~ 
ijr:Hlunlly over 11 (lt:riod of :1\:v11ru l dny:, of' repented c,xpo~urr.. Cure: 
mu~t. be t.nl<on to prntoct. I-hr. oyc~ I.Incl lips durini: U-t!t1lnumt.. Th(, 
mt111uf11d11mr's rnt:omn1tmd1ed sc:lmd11l1, of cx110.>11m &lw,.,1<.I ht) (t~~d 
11x(:t'pt. nl. hitJh ;1lti1.udc$, whcr,, t,xp,)s\U'o tilll-OS «hould he, 1t))propri-
11icly reduced, 

It i~ <:<>11(.mindicntcd in pernon!! wit.h phot.oscm;it.i1.i11g d isc,rn,c.~, 
such M infot.tioui; l1~ukodi,rm11, porphyrin or lu1111>, .:ryl.)1t:male1.su~ 
~nd wlwn 11holust1nsi(.izinn drnt/$ 11rc !rnin(l giv(,tl. The dnit:: $Oll\C.:· 
Limc,s mt1y cnusc gMtl'i11 i1·1•i1,11.ic', 11 nnd t•me\sis. Chilcln,n 1111di,r Ii! 
should nol. t11kr. it.. 

l)os<1--- Oml,aclu./1.s 1111d d1i((/re11 oom· f2yr, 5 \o 1.0 m ~ 2 hr be,fo1·<
P.Xf)os11rc t.u ~1111li1shl, For tlw l.reml.ow11t. .-,f vilili,:o I-he exposnrn 
should bo 1·ep«<1te<I once n d,1y fot· 4 dAys, and ,.:ub~cqucnlexp•,:;ures 
should hc, dl.lt<?nni1wcl 1m:orclin1: lo t.h(! 1'1'ls11lls .-,f th,; i11it-ial -1 days. 
Por lhc c11ha11,,t,mcnt. 11f pi1imc11h1tion, t rc11l,1Mnl. $hould not. oxr.t1,1d 
2 wunk~, and Lill! lotul 11cc11m11l11tcd tlo~c in ouy one u·ouLmcnt.c-ours~ 
should not cxc<wd J.10 m{:(, l>nrson~ who 6how ~idc, ,,ffoct;; of ihu 
ctrw/ $hould t,il<<, <m l~ Ii 1111~; Lhn durnlio11 of use, will he ncccgs,iril)' 
prolongetl ovur l-hnt. in 1wr~ons t.11king 1.hei usuul dost: of J() m~. 

J)oijnf;e l•'oi·mK----' fohlohi: fJ mrr, 

Urea,- -page 931. 

Otlm,· Mi~(:o•ll1uwuu~ 'l'o11lc11I l)1•111:s 
Allnn t u in ?.,I> • Dioxo-1-imiclozolidinylurnn l!)'/.[;(). fl}; C,H.,N,,0:1 

Oiil!. 12)1---- Pn,p,u·c,d hy uxid11l.ion ofaric :tcid. C\,lorlcs~ .:r,v•lal~ moll,• 
ini: ,11 ~:ts•. I ,: cli~~olvi,s in l!JO m l, w:ifor III f,(10 mL nkohol: neurty 
insQluhlc, i11 e,1.hor. 1.Jsl!s: In Wm•ld W,1r I ii was 11<11k1id t.hnt m111:~ot.
infn~ttd wmutdij ~~<•m(!(] 1.0 h<ml hc,i.(t•r I.hon m1infoy.f..:(! woun,ls, m1 effocl 
1111-rih\ltl\d 11, thin d1·u1; produced 1,y lllllf\fll>I.,,, It i~ us~d topi<-nlly ,_1~ " 

vnhH:rnrv to ><limul11t e: tis,,11~ rc,pnii' in :111p)lnrnt i11f( w1,11ndk, 1·1mi~rn111 
111t:(,r,:, 11cnc, ,ich,m·h(HI, 1,old ~tires, lrnm(nThoi<h1 :md vnriou~ d(,r111;1t,Jlo1\· 
ic info<:t.io11~ 11n<I IJsori,.,.i;;. If. freq1wntl.1• i,, ,:,,mbinNI witl1 11u(-1•ing1a11,., 
lwr11tol1'lic:;, ~'"'t 1111·, ~111.is;:J>lkn nod ont.i funmd drn1;:;. 'l'h1i ~ih•<w ~«It. 
hM bttl;n u•e,d in th-O tvpiol t r~;1t.nw11l of r.xl<msiv,, b11rn:1. Ous,•: 'l'(11>i · 
,:<ti, 0,?, to 2% in <'rl!um~. 1111.i<Jns or ~ht1111pvo~ undo.a lot)_:,•:~. in oin1.111(111t.s 
for lwmorrhoi<ls. 

Clnoxut~ fi-l~Llmxyot.hyl 1>•111,nlwxycinu,mutlv P04-21l-9l ; c .. 1-1,~o., 
(2(,0.?J))l·-/\ vi»mos liquid t.ha(. may hfw(1 e1 Hli,:ht.)y y111lQw 1-ini:c; boil• Ill 
11ho111. Jllr,•. P rn(:l.i<:Hlly inNolnhl,, in wnl<,1'; mi~dhle with 1tl1~ihols. 
U~(rs: l\ sw1s<•n!n1 t-11111. ah~orh• UV lit,h\ ut 270 lo :l?.11 nm ,nul hns" 
r~lMiv~ly high 11rnl11r nhsorptlvil-Y (Ht,,100 ul :m11 nm) hm nut nhsorh,n): 
woll lhrnuuhoul t.!u, r.utircoffon<l ini; rn111(i,ol'U\l li1:ht. Con~equc,111.ly, ,t. 
is lls1>d JH'i11cip11Uy in prn11m·o1.ion,; iulMde,d lo 1m1mo1~ tn1111in~ rnlhor 
than lo p1•,11.,,c1. :11:11inst. photos«nsi(-ivit.y nml 11hn1.01.oxic:ily. /)11s11: 
'lhJli<·ul, I :n; I.() 4'1., in C:l'(!ltlll~, f(~I~ ()I' lolion~. 

lh•xt1·11nomer ID(lxt ron ?.,:.l0 dihyclroxypropyl-?.•h)•<lroxy -1 .:J •Jl1·011un· 
1,diyl N.h,,r (!il\08'1· 11 ·'11 Dc,xlr,m pnl:,-1111,r; 1)1,lHi~,m (l'lwrnw1·ill))--·" 
Sm~ll. dr)' lm111ls of o 1-hrn,:,,d imc:nsio11nl clex1-ra11 polymer; hiffhly hyl(ro• 
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:-:c:•)l)it~. I f! :1h~orh1- llhum •1 H WtH.&.r. u~w~: Por cl.-yinJ!. dr·1rnsin1: nud 
«.l1,,:h1·it.lcmf:1)f of txudntJvc; rn 1no11.-. .-.(u:.;is ul(•m's, in/l"<"/t}tl 11tt>t10ll,<. mul 
l1urn1.; i: ix not \J~t:fuJ fordt~an:;illJ~ nonnx,n'l.tl ivt, wornlrh: ur 11,,,t•ion,;. Tlw 
hM<lR 1101. o»I)• oh~orh Wi1t.1:1• hill ,lhir, prnl-ci11s, i1wl11<lin1; fibrin/l'ihrin" · 
J!iH~ dct1~ri1da1,iun prucl1.Wt!< nnd, thus, prt.·vc~Jll (:rn:ruKtntion. 'l 'ht: h(,;uh. 
,u•c, po111·1,d into I !t(, <.:l(•,t1w,d w,,._,nd, whid, i, dr.·um~<'l'i lrncl wil.h r,ctro
h;\Ul\ j(:lly, t\n(J ~ cmnpr(:,os is 1.apc,d ill pkll'.<) lo rt•lni11 1-111' nHth!rial. 
Clrn111w, 11111,v t,,) mock \t]) 10 :1 or ·I t.itn,s:, ,_. <l,~v, m; llC<~lc,d. Th~ html~ 
11111st be, r<,moved l>f!fm·,, !;kin t~ral'l.in,t ii; 11t1.c,op1,:d. Cnrc1 mt1f.1. h,t lalwn 
lo (lr(,VOlll c:rl\!,ij•<:nt111u11inii1.inn fr11111 pnti~nt l.t> J11tli1•11l. On th,, flui,r 
1.111, bo:id~ art, slip1H•l'Y aml. lhu~. l111wrdou:;. 

D ii(itl lv:,, I T r ioknh • (il'/048,:Hl--1; 2H:Hl-tlO -iJ C,,. l·l 1na01, 
111 J :,.ti9ll------l.!,<<'<: II 8U11smM1 with 1111 alJsoqH,io11 lmml 1112'/01<1 :l::10 
nm. I t. j~ u:-;ed lo1>icaHy u~ a :l.f>':¼. cro111u or ~tf>'Jf, lip:il,ick 

l)ihyclr1>xyncl!l-0 11u 11,:!. J);hydroxy,linwl hyl kr.lmrn (%,?.1l, 1 I 
C:,M,,O~ (HO.OH)l ---'l'he klllou~ r~snll.iu~ fr11ni 11xid111 iu11 of th~ ~<,1 .. md11ry 
uli,ohol Hl'<IUJI of rdycNin. A cr~•i<rnllinc, powclnr: fairly hy1:ru,.,opic: 
1:hnnu:kri~tk odm: ,md RWl<l!t fll~t{,. ''l'ht: norninl form is c.hc, •lim<Jr, 
~lowly ~()l1thl1, i11 I pn1·1. w:,l(,r 11r If, pMI~ 11lcohol: lh(, m,Jnonwr forme,d in 
$11lut io11 is vcr1• f!Oluhl(l in wnt.<lt', iolcohul ,,r c:thcr. l.l<rR: 1111.or,kh; w1tl, 
k,•1·1lli11 in ( h/ ,,U'HhUll C<)l'll(,11111 to rurlll H tlur·k pi1:111<:olt tlw! :\iilltilm.:,;, 
1.)1(: ll!)()<*l'~.1\¢(: ()( (l ~Ollhlll, 11. is int:01·p,,-rnu"I in $(:\'(:ti)( >lUllst:1:(1(,11 
prcpnnll.icm;;_ SilH:t' ih(, ~1111~1:rccm compon,mi h: usually pr1,~c11t ".' u 
(:\lllCNl l,rat.iun lower l-ha11 011t1111ul, ijt(\eh 11n1pnr11t,w11~ illilY no!- pro••1d1: 
protl!t~Lion to Jlhot.o .. ·mm;itiv(1 pc.:r~o11N. 

Elh.vl ))lh.vd rux.v111·u11ylnmi11oh~•nr.untt• ll~i hyl ,1.jhis(l1ydrur.ypro• 
p)•!I l11min(IIJl'11zm1l1• f!\8>l82- l'H>I C1;,ll;,.NO., (?.Iii .at,); Amuscrmrn 
(Amur,·/rol)l·- U•,,• : ,\ simscn ,on wilh n limitPd 11h;1>q11fo11 s1H,drnm 
(?.110 to :i:m 11111) drnrnc1<1ris1.ic, nf ,,,1>111i11nh~nzM1<,s h11t.11 rob1.ivcd~• hir:h 
moh1r11lw,r111.ivit.y. 11-isu~~d m11111 ly ill Slllllfill 111·oduc,~. /)r,R,•: 'I'll/Ii• 
(:al, i n cmlt':'(H'lti'1t1.im)tt or I f,o yr,,, 

1-:tl,_vlh.,xyl M;!1lrnxy<:i1111,1 mol(! j?. ,g1hy!h,_,.yl /M11C>l hoxydn1111 -
111nc.,, !MliG• 77,;J] CJ>;Hi.,;0:i CWO.,(O)I.-• IJB,i.o: I\ SU!l.~l!l'(,Cll with ll lltU'~<•W 

11b~1,ri1lii1ll b1md of ?.90 to :i!W nm (Ind n rnodcrnh: 111olur ab-..,q)l-~v,1.~. 
/)(IS(': '/'opiN1/ , in 2 to 7.!;% n>nr-Nll-l'tol-ion in er<:tllll~, k•tiOI\~ 1111(1 oils. 

(Jln:cnl /)•/\mi nob\\11',0!lh: (l,?.,;). J'ro1>t1ll~Uiol l ·(·l •f1mi110bt•n• 
'l.0111~) jl:i6.,"1 -'/j Cu,lh,NO., (211.21)1 .... -Prct)ured by 1•sllwifirnt.in11 (Jf 

,11niu,1hc,11zoi,: 11cid wil-h ul~•,~:rin. ,\ wn•~· Nl!llliHolid ors~••·up, lnsoluhl'-' 
in w;ill!r, o il,; or fots; •ohehl~ in 1:th:uml. isopropmwl or pro1,yl1mc, ~!y,·ul. 
(hws: II stmsc:rc<'n t-lrnl-ub,nrb~ IJV lighLot.2lH to:ll ii 11111 nm! which lms 
n r,,1111.iwly hir,h nwlar :1hsorptivi1y (l 'i , liJ'/ :o1. i!>~ nm} hu1. ,1 limif<?cl 
sptH:lrum. (.lrnrcf.irt· LtKcd prinuiri1y 11) promc,tC? ,nntlins-: rndwr 1.h~n t.o 
J>roLNtl ~cnsJt.iv<• pr.r1-ot1$. /)mm: 'tupic-111, 210 :t<..lf, in lotfoni. 

Homusn lnte, 1:1.:l,f1-'l'ri111cthyl.:yd,1hc,xyl s:ilic:yl111n; hmnomunlhy! si1 -

li.,ylnl.P I 11/\-/Hi-!l) Crnl·l?.iO, ( '.!62.:Hi); inf( ofCoppc,l'l<m~ (/"illugli ): l•'illro
sol "A" (N11)'(/al; l-le!i11pht1n ((1rr:,1//l l-----1.J.«r.<: A liquid wi th rdn1ivtl~• 
l,)W mulnr .~h~orp1ivity iC>,7!W (1\ :110 nm) and li111i\Q(I ,.,lm,rptim) in th,, 
1war 11!1.,·11vi<1ie,!. t·anr:c, (:/!Ill 111 :.II[, nm).~., t.l1~t. ii- i~ use,l m,tinly 1.<> 
1m11oot1, 1111111in~. l'hohosunsit.iw.1 porson:; may not 1,., proti,.,t.,<l from 
1.>,uu~, mu.I pho(olo>:idt.y. /Jt~<·: '1'01,i(•r,I, 4 to l(Wt, in ('.rnamt, lot.ion~ or 
(>i lt);. 

Muth.vi A11~h rn11ilnfo (~fothyl .!-mninohcnwate p:11-20,:11 C"ll,;NO, 
( I i.i I. 16) I·-- A etl11slih1<<nl. ,ih<!VNII I es~m1ii:1 I oils; alsc) oht ninc,1 by c•sl.r.ri
fyin~ unthrnnilk :idd ll'il-h mt,t.hyl 111;,ohol. I\ cr,vr.l.11lli1w s11hst1111<:e; 
m~ltsnl. 2/l• . Sli11htly solnhle iu witter: l'rr,c,ly sol11l1l<1 in 11ll)<)h11I ornt lrnr. 
U.,c.,: I\ ~unsc:nwn, wit.h 1111, lowest mol11r ,1h~11rr,1.ivi1.~' ,11' ,111 RllllSCJ'HII, 

(!)-1 l nl :; 1/i nm); 11l1tt>, it <lrn•s not :ib,orh 1.hro~1i:holll 1-lw ncnr lJV non((<: 
(nhsorpl.ion hnnd, WO Ii; :J!W 11ml nnd, I hc,rd'ot·,,, i~ 1.1~~,1 in (.<llllhi11ntion 
wi t.h 1,1.hor ~•lll~r,r,,cns ,11· ll;(hl.•pr11t~c1.ivcs. I! o'llso i;; 1me)d ll~ n pe1•f11me iu 
oimment.i nnd c:osmol if$. Ons(:: '/'11pic(I/. to (11(, i:kin, ri% in e1·Noms, 
lc,1ion~ 111· oi11t.mcm1s. 

(lc,t.yl solic)'llllt>•--"U"'•s: r\ suns(srncn with tlll <1l>~<,rp1io11 hr,nd ~1-'.!8(1 
10 :32(1 nm (Ol<I o moc!Qn\ll: uh,;oq,1jvity. h is \li:c(I Jll'im~r,ly in <:nnjunt>· 
(it)ll wil.h <l(,hf.l' s1111,1;,no(•na in ,a,nlun pmeluc:t~. 

l'ncl iu111 le) A lJ',,ntyl 11-(el im«t.h~•l1,m111nll,e111.u,1t.i, I 1 •1'7_'79-'/8-:JI 
C1,lh1 NO~ (:l:)5,:1:I); !,V((rimrs Mfr•)I---A 1111xtyr1: o,f p<:11t~:1, IJOPL;nty! 
u11<1 2-mi•l.hvlb111.vl ~KIN';< of 1>-mnim1h~11w i1· m:1d. \ 1:ll,1w l1<1t1H.I with 11 

fui11t, 1tron11;l.i~ .,;tor. l'ructic11lly iu,olubh, i,1 wat,,, . .w 1(l)'C(:dn: •nlubln 
in ah:ohi,J. l'11lorofor111, iso11mpyl ntmh,,I e,r tnii_,nr~I oi l. (l.se,,: ,\ sun• 
Hcrnun c,f moclv.rnh, nwlnr 11h.,<H'l)l,ivi1.~ bu(. n,lt1l.1\'dy n11n·ow UV nh,orp
lion spvdnun (21.10 tu :!Ir, nm) eh11mct-ori~tk of tithe,. nminohmw.nk ~ciil 
duri\lltl.i\'(?~. /)m;<,: 'J'opie(l/1 to th~ 9kin, rm a I A lo 8% r:rnam, fo-nm, 
lotion or slick. 

Pndlmllt<! 0 12-gf,hyllwxyl 4-tcli11H<th~llm1it1o)bt1nzo,11(: !212·15-/12,:11 
Cnl·h•1N0i (',fflA I.); { Various M/rs )l----J\ li(lhi-•~•,;liow mohil~ !I quid with 
,i foiut, nromntic lldor. Pr11<:1k11lly inttolulJh: in wa(t•r, akohoJ oi· mi11or-nl 
nil. IJ:w1.: Sn,~ />rulimt,Uf A. 

Hml P.,troln\ um- ---1/sr!>.' Owini.: l_o ii;; <>1)a~iiy, i i is ust•d iri ~uul.,lod, 
c:re,11m~. uintmm,1~ 1111d ~lid<~. Con(·(,111>·M.io11$ rnn1:" from :l() l<.> 10()%. 
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CHAPTER 66 

Phormoceutical Necessities 

£wort A Swln)l<mf, PhD, DSc (Hon) 
f11ofo1so, Ct1•utlru, ot JJJ,o,,,1,H:o4-01Jy 
,C9Uo\)et of Pha,m,)(Y ,,n\.l i<hi)ol o, Mod1cln1,1 
Ul\lvu,1uy oj U1,,h 
~ ... ,, t••M cu~. ut 11411?. 

Wvrm,r Lowonthol, PhD 
l•1ofc1,i,i<W of PhUu'nm:y c\ncJ Pht1m'-(tc;oodo m\tJ ~,of~$~m o1 [diK.otlOnOl 9t,~O<•ll'l(I <"'14J P<•'l"(•l<11>t,wn1 
S,hoo1 of Phn,mncy 
'Vht,11116 Co1omwtW("(ilrf1 Un1vm,II)' 
P.,dunond, VA 12.l1V0 

Thl~ d111pL(•r d1,>1cl'iho~ HIIIM.mwes t.h11L 1m, of li\,f,I!! or no 
t.hti1·apouiic vnltl<l, lmL whic:h nro u~rd\11 ill l,ho rn11n11fo1~t.\11·,, 
,md (:ump(>111Hlh 111 of mrio11>1 pl\lH'm111:011ti,:11I prc,1>111·11t.ionH, 
Hcnr.t1, tlw:v nrn r1\fol'l'(!d to 11~ 1>hMm11cc11tk11I 1rn1:<•e01it.1c~. 
Th1111ub~l.t11l<:.lli! (il)Kc:rihod indml<i 11111.ioxidont,~ 1111<1 pr11>1c1'• 

v11f.ivnij; (:olorinr,, tl11voi·i111{ nncl dil11tina 111(ont..,; cmul«il'yinr, 
nnd 1111»Jlo111Ji11r, llflOllt~: oinLmont. b11s11n; 1>b11rr\'\l1l:(m\;ic11I Roi, 
vonw nnd 111iij1!11lhmeo\lH lll{<ll\tK. Ji\w n 01or<l <lott,ilod rwi<1w 
of th(I 1.IKOI\ of f.ho110 ni:«ntH, tho i11t0r<111tod randc1· iR l'liforMd 
to Lho v1ll'io110 d111ptoni in Port, 8 of t:l1iij bool1. 

Antioxidants and Preservatives 
l\n 11ntioxi<11111\, i~ 111111bi,L,rntm c111111blr: ofinhibit.illft oxidil· 

t.io,1 ,uHI 1.11111. mny 1)(1 adcl<td for 1.hi11 p111·po~•• to phe1nn,1co111.i
col proc:h.1,,1:i ~11hj(,ct \.o d()l,(,dor11 tim1 by oxldl\l.ivo proc(,:1110~ 
1111, for cx11m1,lc, th11 d~wlo1>me111. of r,rnd,liLy in oil~ ,111d l.'111,11 
111· ~ht• i1u1c.t.iv111.ion of ~mnc m\ldidnnli, in llrn cmviro111l1\11\I. of 
t.hcir 1.lo~1.11:c f•>nn~. A 1.u'~Kr,rv11t1 v\, i~, i11 1.ho common pluar•· 
n1111:c111Lit:11I i;1.1llH(t, ti Nuhfit,nncu t.h!ll, pn:vont~ or inhihit!I 1t1i· 
1;rolii11I nrnwth 1111d mny Im 11ddod t.o phn1·11rnc1mlknl prop1)· 
r,'.11.ioni; for thi~ p111·p,>i;11 (,<) 11void m11~1iqumlt. ,moihilt•i or th~ 
pl'll)llll'ution~ by microur,ittniHIIIH, Bnt.h nn(.ioxidont,;, 1mrl 
prc11orv111.iv,1R hnvo m1my n1>1>licutiom1 i11 11111k i1\I{ mo<H<:io,11 
pn1d11~t11. 

Alcohol"""Ptl{lO 1314. 

AGcorbyl Potmlloto 

1. -1\11,:othi\, ll\ii,l li,1111lmil11t1, 11~7-<lll ·«II C;r,H:ui<h (•I 1-1.rJ.1) . 
l'ro11,.11·11tim\•····•By ,,ond,m~hllf ))11lmlt.oyl ,;hlt11·!cl~ wiLI, 1,11,1,1l'hii, 

11d1! ill U1,, pr,»11JJl('(: i>i' n ~11il11 hlol cloh;v1h·o!\hlorlt1111.in1( n~c,111. mu,h M 
pyridine. 

l)uucririt.1011 .. . .Whit;\ lo .l'dlt,wi•h whitl! p,>wcl1,r lrnvin~ n chnnwtNi•I• 
Li., ,Kim·: nwh~ 10·1• ,111d 11·1•, 

Solnblllt.Y····l 11 h• :> ll~)n 1111, ofwnl~I'. 12/i n,I. 11f 11k,1hol, > UJOO ml. ;,r 
1,hlor,,1'orn1 or'> HKW) 1111., nf ,•Llwr. 

ll~<>k····Atl 11111 i'1,ti'dolll 11•(:tl in fw>d~ 011d 1>h111·11111cC)11(.ir11I•, ll 
nlhO I~ 11•od lo 1mw,.,111. r1mcicli1.y, 1,1 Jlrt•vollt tho hmwni1111 tJf 1)111. 
111>1>100, h• m,)n(, t.urinf( nnil in lhc, 111·<•1101·vnlion of r111111ud Of fmr,;111 
foodK, 

PlllylfllOd HydfO)(ynnl&ole 

le1·1 • U11tyl•4•mol.h11~y11h1mol [?.html, 1(\ ./l] G.,H ,.0, (Ill(),:>.(,), 
l:'rc1,11rnll<m••····H~• ,,.1 od1lit,i,111 int.,iroct.i,m o( 1,,n11,t.hox;vpht:11(II 

011<1 2•mcl.hylpropm11i. US l'nl, 2,4?.B,'!1/1, 

t>oH,\rl11Uo11•,·•·Whi1.1; or •li~hcly ,Y.,ll(lw, \VIIX)' ,mild h11vi1111 ,1 fni ,11 , 
,i)un•,,,~t,~r i1\l.k n,h,r, 

St1l11bllit.t .. ·· ln•11lt1blu hi w111\,r; I K h14111l,11f uknlwl, i 111\. 111' chluru· 
forrn or I.~ mJ,,,I t•fh,,,. 

l)Hl!n••··•An u11/ir1,rit/1111/ in 1:0Hm1,1.fc~ 1111d ph11rrn1u:uu1.ic11l11 1:011 , 
1.ui11in1: fnt~ 111111 ,)ii,,. 

BulVll)llJQbOn- pa(IO 1170, 

Dutvl11lod Hydroxvtolmmo 

1·•hc11t>I, :!.,l,l, l)l11t1,1 ,dhnnlhylt)ll,yl), 4,)llt1IJ1yl, , BuLyl,1\,;d 
l·lydn.•~yl,nh><<ll~ Cr.v•l111lin~ (/)j(mw,.,/,Slmn11'11thl; 'l'1mo~ HH'I' 

,r-:,,~11111111) 
\Ml 

((n,1,,q~cc11,1, 

c:11, 

!l,(l,l)i,tlf1•t•blli:,'l•11•croijol [ l.til-/r/,l)) Cu,Hil) (2:!0.:lf,), 
l>1't!J)11r11t.lon--ll)' ,,n oddit.lon inl.()nH,tion of /H'.l'Csol 1111d 2· 

1110U1yl11ro1>on(?. IJS l'At 2,~2tl,74(,. 

l)u•orh)t\on, .. •,Whll<,, lri~lnleij11 ~.-~slnltt with ,, mild o<lor: Klnhlu i11 
ll11h1- nml 11ir; nwlU 111. 'IO•. 

8ol11hlllty•-••l1111oh1hl11 1>1 wi1t<,r: I « In ·I ml, ,,f ~k•)h,,l, 1,1 ml, of 
d1l,;1•,1f11r111 or 1.1 ml, of (<t,lrnr. 

o~''""'·•AII 1111/.io.~/dtwl l>IOJ)loy,HI IAi l'Clnnl oxicl111.1vo d1•11rndntion 
of oils 1111<1 1'11l'i! in vnrionn <,01m1ntii:• nml ph11fm(l(:011tir,11IK, 

P•n;colo Acld--page 1236. 
B•ni1:11lkonlum Chlorldl)-l)D08 1104, 
Bontelhonlum Chlorldo•-PAOO 1170. 
Dem:vl Alcohol- 1muo 1060. Cotvlpvrldlnlum Chlotld•- -OClQO 1171. 
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C:hlorobulonol 

:>,. l'rnJJ11111,I, l,J,l ,t.l'khlor,,. ;1,,1.1nlhyl,, Chl,11-ht•h•I; Ch!orhnlA111tl: 
A,:,•1, ,uc d•lorofor111; Chlornh1,w (1'1,1•/:1•· /)111•1H) 

((:Cl,.IC(CI l :,),10ll 

1,• • J. 'l'l'i,,hl,irn-?.-moihyl•?.• propnnol 11\'I · I r,-i.l] (:,.1·1 •,Cl;iO 
( 17'/A(\}: /11•111ii,y,(/'(i/,(' ((IOI) •. fM-r,1 (186.113), 

Pnip111·1•!lo11• ... ,Chloroform 1.1•11l ori10~~ 1:h,,111knl 11d clil.1011 (.o ncu, 
wno •J •1dor Uu, ,111t11lyt,ic 1111'111011rn, of pow1lur,ul p,,tn•~ium hydrn, . 
i(lo. 

l),i.,,rlpll1111• . C::olorl~,rn hi white, ,•ry111nlH, or n ,,h111'11c1v1·IK1 ie, ~mno
wl1t1l ,·1111,ph<t1•11c,(,OU~ odor 1111d 1,1111t•: onhy<ll'llllri 11111111< nho111. Hli''; hy , 
(l ro,,h uwtl" ulmuc. "/011 : lH~H& wi~ h un1n,: (l\!•~umpnniU,m HH> nnd u;f'l(,. 

8!1l11bllit,1• .. , .. 1 ti iii l:!li 11, I, ,>f wnlui-, l 1111, uf nh:ulutl or nhouf. 10 ml. of 
i•l1<•1irh•: fn,dy 11ol,1bl~ i11 ,,ht,,rof'nrm, uf.l•~r <>r v, ,1,,1 Ill, ,ilh,. 
' ·111~q1111u11lbllltl11••"•-'l'h1• nllh>•d1·011 .. form mmi 1/,, ,1.mt i,• ut1i(:r 11, 

1, r11111,n, 11 1\11,in' ,..,J11tim1 in li1111lcl 11111.rvlllt.1•111. It io <IN,ollll'O>Uil l,y 
11 //111/i1:1; 1111/wdri,w iij 111•ffiri1••11.ly dlk111i1111 I<.> ,~1"•" ihl hrm,~ilown wif.11 
1hi• 1'0•••1111t.i1111 111' 11ph~•ltl11<, hyd1~1d1lorid~ whi1,li ,viii •<•11111•(1(~ rrnm 1t 

liquid 1,,,1.rolo(.mn , .. ,lot.iul\. II in only Nli~hl ly 11,1l11hl<• In w11t,ir, 111,,11:(, 
oh-oh11l ll\\l~(. h~ 11,0111,> 11is>11•v1• 1h11 rr.,juln,,l 111111111111 in c<•tll\hl v~hid11~. 
A ,..,n n111~• it• pro(l1w1,cl h,v trit.urntfo,1 with m,ti11,1'ri1•" • 1111•111/r◄1I, 11/11m11/ 
,m,I udwr •11d.1111f\l\t:C111, 

\)~~H·····•'l'o11i~111ly, ON ,1 rmht1,i,111 in (:low oil 1111 o .,.,,,,.,/ <m,1/11,•si,·. 
It htlN lri<'i/1 G/W~lhcr /1: 110111111:y l,o 11 mild ,,ln111·0<., ,:md lum h1•u11 
0111ployod 110 nn nm,uthdfo ,lrn1t i1111 p,1w1lt11· ( I lo 1\%) ,,1· vi11(.111m11. 
(JO%), II 1111• 1111~ih,11:11,riul und µurn1i1,i(lul Jl1'1>1>(:ri ie1;. IL i11 1111i,d 

dt!\etl~• 1111 '' /Jrl'.Hl'fltMill(! io 11nl111fo111:1 of' 1,pi111,pl>l'in,1, r1v;;(,<JJ'l111' t•it.u , 
j1,11·y, ot.c. Whm1111h11iniuh:rud nrnll~•. I(. h11~ •••111\h tlu, ~,a111l• t h<lrn• 
))C!uti<: 111111 rau d1lor;1I hyd ruk, lfollf.\l, ii, h11• lmon r.mpl"~'i•II ,11, 11 
x1,('11tivct 111111 hy1motk. l1. l111A hr.ma t11kN1 urully 1.11 n\111y vm11il i111{ 
du1: 1,, 11o•tri1fo, 

))oK<I···· '!'opi1:<t/, 11~ o 2ft% ~ol111.io11 ind,,,.,: oil, 
()J/1M' /l1>Rt. ln/111·m11li1111-•··••'l'h,• (11°1\l 1lm10 iK :100 1111! to I 1,:, 1:h•c11 in 

l11hl11\M or c11p~lll1Jtl, 

Dohydroncotlc Acid 

En.-,1 form: :1-Metyl-•l -hy,IMx.~-f\-111~1hyl,:1.H,11yr1u1 -!!,,111<1 (f,20, 
·•~·•> 11<,,11,1J, f"i'I 1.0;1,!> l<•1w1>1 c~1M)4 omu r,). 

1 ►1·01u1rnllon .. --B~ l'roc1io1111I dixf.illoUon \>f " 111illl•llJ'(, or ~c.hyl 
1u;ct.1.111<:01.otc 01111 ~mllom hi c,,rh,111,1t1i, 111,1i11111i11in1t nl111rn111<>\:11 rn 
fl11x comli1.i•11111, ,1ll\1wi11,: 11t•ly ~11\111101 Ut ho 1•<1111,,v11<1, Tho r1,Ki1hw iK 
uintill~,, mldor VIIC:lllUI), Om Sy11 c,,u \1111111: )!;{) , t!lr>li. 

l)(l~Crl111io11-••••Whi1.t1 lo m·c1m1;iHvhito ,i,·y~l(l!li111: powdm· nwll.111~ 
11hm1~ I t0• with ttnlrlimoli,111. 

Sol11ll!U1:r•·. 0110 I{ ili,;,;oh•1,11 Ill ~r, i; .. r 111'.t!li>IIO, 1111( ,,r h ~111.('111', :, II <>l' 
1111,1h11111,I M :1 1t ,11' Nh1111ol. 

l.111011--.• J•rc~•.1rv11Llvn. 

1:thyhmodlnmlno 

lhNCl-l zCH1:Nl·l~ 

l!Xlaylo1111dim11ino t JU'/ , Hl<II C1H,,N.: (<\II, I 0), 
(.'11111.inll·"••·/J~\· C(II''' ,·,. iln11(Ui111: '"'('(/UH(' of ii.• ('lll/,ll(ic IIIIIIIJ'(! <UHi 

tlw il'rita1i11111m11>e1·t.ir.s <•( i/N 1111/.)11/', 
Nou, ...... // i~ M.ro111:ly 111/w/imr 1<11rl m11.1· t',!11(/1/,\' t1/111m·h ,,11rlim1 

clirixt'tfo /mm the uil' II.I fmw ,, 1111111111/<Hifo 1:111•/1111111/C', l'r,,1,.-,,1 ii. 
a1:,1i11xl 1111d111! 1!X/)l>Hair1• to rlw 11/ m11s11Ji,,r1•. 

1'1•01H11·11l.io11--... J3y 1'(11\dinv. ol.hyloM ,lid1IMi1fo wit.fl 1,111 m,111it1, 
th<,1111<1di 11,c NnOH 11ml diotillillJ:, 

l)oH<:rl11Llo11 ,.-,(')1(111r, 1·,,l1wl11Hh .wmily 11li11hlly y11llnw li11uid, !111,•h11t nll 
11111111011l11-lik11 otlnr 111111 ~tt11111: ,1lk11lhw r<:11r.1i1111; 111lttdhl11 with w11l1:r 01111 
11!\'.11l11.11; mlhy,Jn,1111 1,,,,1,. I Ill Iii • 1·1• ond ~"lidil'i1,11 11 l oh .. ul i,•; vc,1111.iltt 
wiU1 Gtum,,; n f-'h't)II,! l,1ml.~ ,rnd ,·v,ulily t!innhi1)t.m wjtl, fl\:i(I,- t u r,.,rm ,_,,Un 
whit 1.lic• 1,,•ulul.i,,11 of mn,:h 11,,,11 . 
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U11,,, ... .. A 1>lr<1rt11m'\•11/.fr,./ ,,.,~11iiti/_y fot Ami1wJ)l1,Ylli11<r ltlj1wtio11. 
It iff irri</11.inJ( to Hkii1 nnd mucouK 111umhr1111ot1, l(, ulm) mny 1,11,,nn 
11,11111il iYJ1lfo11 ch1mu:l<,a·i1,ocl hy t1Klhm11 11111111ll<1•·1,i1: do1·m1ltiLiN, 

Ell'lylpim1bon- .. pngo 1171. 
Elllyl Vimlllln- pngu 1:204, 
Glycerln ... -.paoe 1027. 
1-iypophoaphoruo Acld--page 13?.2. 
11/lolhylparabon- pQgo 1172. 

..,onothtoolycorot 

HSGHiCli(Oli)GH,.OU 

:1,Mm·,,11pt1), I ,7.•l)l'llla,1110cli,1I 1011-·r1-r,1 C:,H.0,8 (106.1 r,), 
Prn11nrn1.ion---·AI\ Mhm1oll<: ~(>hit.ion or !l-chlorn-l ,?.•111·01>111wdiol 

i• h<111l.01i with potM~i~•m hl•11lfitlo. 

l)~•i:rl1H.1611·····Ct1lorlnun or 1111lu :,-11llt,W, \'l11M11• llqulrl lu•vh11: 11 ~li,:h1 
111alt'itlk od11r; h)'Krt1>1r.11pl1:: ,1p,1,:iCic 1:rn1•il:; J.,lHl 1,1 J.l!M): 1>!1 ll ill IO 
~ .. 111Uo11) a,r, 1,, 7. 

Nohahlllly••·••J'ax-cly 1ml11hl11 ln w,11<,:r: ml1111lhl,1 wil,h ~Ir.oho!: i11.,,111hk• 
i11 ,,,11(\r, 

Uu,•~·-.. i\ ph11r11111(:cu1k11id Ml11to1I ({1 ho llN~d nu u pr<1011rv,.1t.iw, 11. 
h,111 l.lo<m uKu<l in I :l\000~0)11!.1011 to ,1tJ111ulo1.o lrn11lhlK of womHI", mul 
Mn l: WOO j~•ll:v in /llrophic rhini\.in, 

Phenot-p11oe 13:23. 
Phcmylotllyt Alcollol-paoo '1:297. 
Phenylmorcurlc Nllrate- paga 1172, 

Polmu.ilum Bonz:011tc 

lit.ni<)i(' lll'id, porofi.!1ium Ht,h 

~-,M~ ,11,,,, 

ll\112 -211 -?,] CiM1,l<.O~ (JIJ0.?.1) (11nhyrh·,111H). 

Dt1H1Jrl11tl1111-••·l.!n·~111Uia"' 111>1vM1·. 
S11l~ablllt~•···•S11luhlu in wolcr '"' 11kulml. 

lJtj(l~·· ·•• l•rn•oi-vRtiw, 

Potll6$lum Molabl&ulllto 

l)[f1ol11••i1hll 1►Yro~11lt'iW 
I H>'l:11-t.li,fl] J\,St.Ot, (?.?,?..:11 ), 

l><•N1:ri111l1111• •••Whlk r ry,lnl~ or cry•l11lllm· 11i1w1l,1r wilh 1111 oil,n ,,f 
Sf>1, Oxi!fo,o~ h111ir t\J llw ~11 ll'11l1>. M,w i1111il(l111\ p11w,l••••in1t i1111 nwa•fur 
if 1011 •1111,,h honl, (l<"'~l,111•. 

Solublllty .. f/rn~ly Hol11hlo hi ll'nlv(: in~olnl1l1, i•1 nli,ohol. 

U11t1" .. . ,A11lioxi1lt11lt, 

Poll\&slum Sorbnlo 

?..-1, Hoimdlc•1oll: ndd, (I?,/?)-, 1••>h•••i•m1 •111!.: \/,,), l·lox11di~11,,k 1wi1l. 
l'NIIMhhtm (11\ ll ; .......... ium :l,4-lfoxndi,•11111110 

l'ot.11•Hium (H,/~). ,.,,)1·l111h1; 1111t.f111Hi1tm HOl'l111Lu IMMl•O(l- 11 l:!4(J:l•I• 
(il·(II C11lhl<01. ( IM.2:l). 

l'rc1p11 rotii111 .. ,. Sor hie A,ii,l •• rl!ucl"d wit.la nn 11q11imulnr port.11111 
of )(OM. 'l'hu a'<lH<1l!.l11» 11<•lmrnium 11CJrb11t1i may h1, ,\t·~••f·Alliznd frmll 
ll()IIN1t•• .,1.h,111,)I. us l'11t ;\, 1'/!1,!)411. 

r,i.,,1\•rl11t1011••·••Whih• ,:r~•KIOI~ ur [>1•Wd1•1' wit.h II ch11rl\c;f . .,1'1~1il: QCl111·: 
m11lt1111b1mt. 2·111• with d\11;1,mp1>Hilfo11. 

flolublllly···· 1 11 in •I.Ii ml., ,,r ll'llh'I', ;11> 1111. ol' ,1k,,1t,,1, > It~)() ,,.1, '·'' 
r.hlornf11r•n m' ~• HJIII) 111 1., ofu1Jwr, 
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11.00 CliAPTen 60 

lJHuN- ·---/1 w 11 t_,,,. _. ,,lublo ,,1111, of Mnrhi,,,11,i,I u,wtl in, 1>,hur.nu1c(111tko!a 
1.0 illl1i1,it 1-hc 1:rnwrli of molt/$ 1111<1 y,i,1nt~. IHtl-ox1(:1ty '" low, hut, II, 
m uy irrit11U, th(, ~l<i11. 

Propylpornbon,--pago 1173. 
Slolll8Afrne OII---P306 1300, 
Sodium Don:r.o"IO•"-Pll(ll~ 1173. 

Sodlurn Dlaullllo 

~"lf\lrm111 ,1d,I. m1111<11111(li11111 •1111: !,;mli11111 l ly<lro1:•m :-lulfil,,; S1,clium 
Add $11lfit1•: LN11:01;1m 

Mmhn•odium klllrit.(11'1(1:11 -·IJ0, lil Nol-lSO:o u11d t.(ldi11111 11111!-nhi~ul• 
Hto (N11:i-<:l1.01,) in voryi111: pr•>1)11rtio11N; ~•lol(l11 ll!\./, .. ,ll'i.1% •>I' !:iO~. 

l>1•Ko:t'l l•l l<111 ""Whitt,,,,. rulluwlRh ll'hil<> 1:1')'11t11ls (rr w111111lnr 1111wrlr,t 
havin;t 1-ho odor of:mUur diu~icl"; tlllt\lhhl(• iii 11h', 

~nlnhilil)'-·---l II in ,I 111L of wnu,r: 11ll11hl.ly llol11l.il1• iu nk11h11I. 

\1111111 --·-- i\11 cmr.itJ.ridont 111111 ~whiliti111: "II""'- l:;pin~phrillfl hy
<lrochlorid11 ~olut-im1K 1\111)' h(, t<luhili1,od h,v lh(, 11,l,lit.1011 of H11rnll 
,111m11i1,,, 111 ,11' tlw Hall, It- ol•o iM 111\tcl L,1 lwlp lt(lluhlllt(\ kid1wy 
~•to1wn. 11-i11 ll~{ll\11 for 11!movi111111t!rmt1n11n11nto i\lnln~ n1ul for 11ol11-
hi\i,.i111t ,:1,rt11in clyt•• ttml ol,hN- d111111li:11h• lil11(1 M1!11111/i111w Sodi11111 
lli~u l/it.c, Hl'/:H.'I, pngtt liHl). 

$odium MGIAbl&ulllto 

l)iMocliuni 1>,vr,,,u1lfiw l'l<llll .J\'HIN(l•1Sl>,, ( W0.10) , 
l'~or,,1r11tio11-----Fon1111d whou kodil1m hl1111ln111 ,111dcr1r11u~ lhom1nl 

tli:hycl rnlioi1, II. 1,tw, 11111y hll prnp11rc11l hy f1tJAAi111; 11ull\1r dit>xitl~ ovnr 
nodlmn corhmrnl-a. 

l),,.N•h•t.lon,---Wlli11, ,,ry .. Cul• u.- whito 11•:wll,,wi~h ~1·y11111llit1t• pow<\n, 
lt,wb11c 1111 ,,d,,1· of 11111f11r rlloxid~; 011 "~ll•l~t1n, 1<1 nk mul 11101.1,un!, ii i , 
11luwly oxi<liit•d h• ~\llfotc,, 

i:l11iuhlllly----- I 1c ln ?, 1111, <>f wn111r: ~liv.h1.ly m1l11hl<r in 11l,~•lu1I: fl'1nly 
Kol11hle. in 1tly,~,rh1. 

u.o~----A r<.mud111; 11111111/ , ll. i• u,u,cl in i!m•ily oiidi,-ed 11h111·111rc
,,1,11t k111R, n11d1 ml '-'llim1phdnn hytlrnd1lorid,:, 111ul ph.,nyh•J>lu·iiui 
hyc.lt~1chlol'id11 i11j1,r.t.inn1•, to 1·cttH!I n;-:idotion. 

Sodium Proplofu,,IG -"'pa(lo 1230. 

Sorblc Acid 

(/s',/~}-Horhi,• 11d il; 8m•l1l,, ,1dcl j2?.flll(l ,!l2,JI ll l<H/4- 1 I Cal-lkO, 
( l l :U:\l. 

Pn,1>C11·11llu11 -----Hy vnr11m11 1iroc1<Mfl11. lfof,,i• t,1 I IS 1'111-
:i,,U;!J ,OllO. 

l)u•1:••l111lt111 1/n,u-llowillk, whi u,, <:1';,111,1111,w puwd«r, h11vi111t 11 ch,u-
;u:INi~lir, udor: tndt i< 11hm11 1;1~•. 

l:loluhllily .. I 11 i11 HlllO ml. ,,r wntc!I', lO ml. ,11' nh-,1h,1I, 1/1 ml. ,1f 
dilurnform. :JO ml. ,,r ut.h..r <ii' rn 11\ I. or pr1)l),Vl1•ll<• 111.v,~-,t. 

ll~oK---A 11111/cl 111><1 .)'/!/1M i11/lillilor _ ll nl•o iK UH<Jcl 111; u f11111;iKl1H.it: 
1ll('JIII-for l'omll•, 11i111(,{:ictlty ch~11N1e11. 

Sullur Plo:,cldo 

Sulf'ur 1l ioxicfo 1'11"11) .. 00-!iJ ~(}z ((l~.m;}. 
Pr111111r11tlcrn----H>' horninR ttulfur or ttlllftdcij 111111 hy 1·cc1c1i111; ,, 

hi11,1lfi\.1: or tl 6ult'itA) with 11 fltrollf( 11dd, 

l)OH<ll'l1>ti1111----•Cnlurlc,.~. 111111t'loh1111nhh1 1:11N. wllh 11 • t1•1m1:, Hufftll'1ll-
i111:. ,1(h1r c:lmrn.-t~ri11lt1: o( hmni111: rilllfor; I 1, W(riMh• 'i.,O?.'i 1: ut 7/ill 111111 
illltl o•: ~,•n<lily liq11nfi111• 1111,l(:t' 1>r,m11111·1, form in~ ,11:1,1,,rl<-1•1• ll1111ltl wil-11 ,, 
,lm1,i l-Y ol' 11p111•t1~imn11!ly J ,r, ~/t11 I, 1111<! 11 111,lllnn 11,1i11~of -l0". 

Snluhlli1y----- I v,il11mc, ,if Wllll1r diHsolwA ,1/111ri1~i11111toly :m vol,1m1•• ,11' 
ii. ,,t 'l(lU t\li\i ,,.ul io"; ~ vt,hrn·u~ of nlcohol c iN~ulvc.u~ ,111111·uximnh1ly I 14 
vc1h111u11, 11mlt!t 1114, ~11111 .. ,ionditiun~; .,1l11hl(1 i11 t-1-h~r 1>r chlor<lf,11111, 

Noc11-----/1 i• IIK(,C/ ,1111,l-ly ;,, ''"' {l!flH ,,r <, ///It ill p/wr,,) lt('('lllfr«I 
(JJ'('lic:,,1fon1<.. ,uul if- ,lr1o·,,,•fl1t•1l l111ndn fr,,, ~ud, /)Ul'f) utit!ll . IJm,,,.~,wr. it i:,· 
m•uulty r,tr~:lu,"'~•,I ru1<i<1r 11r•:1.fim'•i, luni.:.1 tl1t: USP >1. />(1ti/kt,ticms ( \¥11 . 
1,:i-. No,,r.~,IMil,· 1·1•,j1/cu• mul 811/fut/1: 111:i<I), .,,.,, 1fosi1111,,r/ /t>r /1,c• l••r/111/ 
11/ ii~ /i1111itl /11n11. 

i )w11K--·---'l'l111 ii11• in 1J1<1 11rn,umc,~ nf m11i1\l-lll'<'t form• N1ilf11r111m 111:i,l 
whil,h i~ ,, /1fo111:/li1111 11//t!IH, /11111:it.ii/i! ,ind l1C1cl-111fri</1:, l•',,r thlt, 
1'Mli<!II fruiL-K ofl1lll 11r<, oxpo~od to Lh(1 f(t111 h(1f,:1r<, tlryinl( 10 p1·11v1!11I 
clurk<'tninH cllld 1-h<• i;i-1,wLh ol' mohl11011<1 h,1,:1m·111. Th~ !!I•~ I~ 111~0111\ 
1C11tio.~i,Jm11 t1nd o phr1rm111:c11ti,,11I 111:1:1!KMil,y l'ur l11ji'l.'l i1111~. I(. 11111,v 
h,1 i11ll:111•ol.Y lrrhn1,i1111 tn 1.hc, c•y<m t1nd rn~pirtthir.v 1-rnut., 

Thlmorosnl•-"•POOe 1173, 

01ho1· 1'nlloxid,111tN 111111 1•1·<.•wl!-rvnciv••~ 
/\11,1111111u11· I I ,4• B~UZN1odl•~I, 2,(1 ,1,(llnwthyl~lhyl)--, 1><1h•111t1r wilh 

diuthnuyl hmm,1111, 4-( l, l -1U111~1hyl1,1hyll11h1!11ol, •I -mot hoxyJ)lw1111l, 4,ol'• 
( I-me.I hyl<•I hylid~n1,)hi,IJ>hn1101l nnd 1-n1<>1-h.vlt•h~nt,I !II0ll:17 -1>7•~1 
(Cu,1-1 .,o,, .. (~'.,.,J-1 hlhlC,,,1 I Ht)) .. ( C·, 1-1,.0·,),( Cm U ,,,.0,,).-( c,11,.0, ), . 
1./.,i,·: A111.oxid n111 1.111d lil11cl 11•lt.lU lv11, 

M,11111(! /\(,Iii Bl' 1<'iN-B111.mi.11li1111, 11d1l Gil-I◄<)_, (I l<i ,0"/); 'l'oKilil: 11d1H 
-----/·'n•1>01•,t1fofl.' H~n1.1!111, vo11or l•ox idi~~d hy 1>•l~Ol•M11 11vor h,!~h:-d Vt\1\11 • 
,llum p,mloxld1•, 01lurlt,~~. whill,. 1:i0yNllllli1rn pow1l1•r h11,•i11ii 11 •lr.-.11~1~· 
nd,J l (INL1•: m,111~ nholll- l:J(1•. !fol11hlo fn I,(, par\11 of 11•t1f-~r , :,i )l(lrl!, ,,r 
11h:11h1.•I ,1r 1:1. 1i11i'C,1 ,if ~,.1111,. 1/s,,~_. hi Ill<\ 111·1111or11t.io11 of tirMClll11!f.ri,1r. 
11111l~n1e, iu)octinn clY tl6 A r,111,\lclity n!1tml1111t hl fol~ ,1,1d oil~ (I : I 0,(lC)(I), 

l'r(IIIYI Gullu l~ Ill) IJ'tuJ,:,,I :l,•l,(,-'l'rih~tl r1•ll_l'httnY.11uL(!),---Whilo 1,, 
1•~1,11111:i-•whi1t,cry"tnlti1111 ,,nwd11r; mlu1·lo .. : •li1chl-l:,o hill<ir f<t~t,•. !;1,h1hlo 
in I lllill pntl~ ti!' w~\111' ht' :I 1l11rt~ ,,f Q(c;nh11l. t./111••: A prt,nft'v,il.fvu. 

Coloring, Flavoring and DIiuting Agents 
'l'lw w.11.• ol' p1·,11>urly (:ol111·Hd imd '111vor1:d 11wdid11nl >,11h• 

:1\.1111r.t•~. 111\.lwur:h offorh111 ,io parl-im1lc.1r Uwr11p,R1tl<: 11rlvm1, 
Luf\e, ji; of c;o11i:id111·11hlt1 i11woru111cr. p~~•cholo1t11;111ly. A wa
t11r-chi111· mt•didn,~ i:i 1101- p111•1,icul.tu-ly n1:ccpt.11hlo UI mnsl-
1>111,1 (.mt.1~, !Ind, in 1ro11cml, j,. thOllKhl, Lo he inoi-1., Mn11,v v(,l'Y 
1H~1.lv1i mNlit.i1111I MllhHt1111coK 1)1'~ ((\titu 11npnlot.11hfo, 1111d tlw 
1>>11.innt m11y fo il t.o takt• 1,hc mcdidno ,iimpl~• h11<:1111i:,\ th,, 

ta1:1tl! 111· 11pp<,iircuu:ti i~ uhj,,ctio1111hlc,. DiMfll'<1t•nhlc moclku
t i1)11 <:tlll he mr1do hoth plv11<1inf( tot.ho tJu1tc m\d nU,i:ncUvi! b~• 
c.11rc,f11I Ho lod\011 of t.lH1 11pproiiri11tt1 colorinK, flnvorin!l 111111 
dihJ1-i111: 1l/('111t.... 'J'h(i1·1:foni, jmlido\1~ 1111!.! of th!!-,;(, ,mh• 
6lmwm> itt impnrlul\t i11 /ltic:t1rl11g p11tion1. c11opot·c1Lion in tok
inr, m· w;i 11 1: Uu: j)l'(!~1:rih11cl 1ur,dk111.ion ,rncl •">ntinur.tl n1111 -, 

plinncc, wit.Ii t.lw pres(:1·ibul'',; i11tcn1,, 

Colol'ing Agent/I or Colorants 

Colotinu 1wm1s moy lw cl1.ifi1l()(I M comp,n11Hl1.1 employ"d N(lturat Coloring Prlnclplos 
in ph,11·mt1cy 11011:ly for 1,lw porpoi.11, of impn1·l-i111~ rnlor. ' l'h<•.Y 
rnny hci clns~il'ii:il in vadmtM w11yt., 1111 , ilJ01w.111ic or 1.11w11ti<:. 
For 1,111) porprnm of Lhi1:1 di:}1J\111Hio11 t.w,_, •mhdivi.~ion,; >WO 1w1,d: 
Nul-ui-11/ C11lol'i111t /-'ri11c:iJ)fo,~ 11nd Sy11thc•ti<: C11/o1·i111: Pri111:i
t>l11s, 'l'h<: ln(llllh!m, o f l.lwt<◊ 1(1'(111()11 Ill'(; ll>1od 11,; l!olorn t'u1· 
phm·m11ccut.kt1I pnlpnmtionii, co:.1111,t.it:11, fo11cl111111d o,; h11<:t,o 

riolo1:icnl i;t11im1 ond d iu1inoi1lit: ai:11 11 l>1. 

Nnl,urul colvr,111; pri11d1>lti11 m·e ,,bluhu:<I from mim:rnl, 
pl1111\. 1rnd nni11111I fiom·c,~11. Thuy 11.-0 uacd pl'im11rlly fol' ,11·ti$• 
tic p111•po~1,11, 1111 Hy111IH1lic 1l(lornll\r,ll\.!.I of 1rnl.iv11~, us (:o!01'8 for 
foorh,, drur(i< 1rncl co~nwlk~ 111111 f1w ot.lwr p~y1:holo11ie1tl <it
fl1c:t:1. 

Mimm.11 1:c,lc)t ij fr<:qll(lll l.ly n1·l1 Ulrlll(rd piw1w11ti< 011d nn: 
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Ul\Cd to colot lot.ionH, !'-<>lllllctiC11 ond otJ1rr )>ropnrntio11K, 11t1U• 
nlly fol' ext.omni lll)l)Ji(!ll.ti/m. gx111npili~ nr<, l fod l•',11•,fr Ox
i<le (!>n((o 1328) nnd Y<:liow F<.'l'1'ic O:r:i<lu (J)Ufio Hl28), t.ittrni• 
um dioxi<lu (po~e; 772) ond cnrbon blnck. 

Tlw t,<!rlll pi1,,incnt oli;u i:1 npplicd go11ori<:nlly lo pln111. 
colors by 1>hyl.och(im\11t.11. Mnny plnnt.K 1:nnt.ain <1,1 hll'in1i 
princlplN1 thnt. m11y ho e1xtruct,cd und 1rn<1d /.II'< r.olo1·n11~1i, O,i, 
chlorophyll. Annt~onoa 11rc ohtnincd from onnntt.o t1Q11d11 
nt1<l rcivo yollow l.o oruny.c wo~oM1olulil1: dyuti. Ni1I urn I hct11-
c11rolom: i~" ycllvw colo1· oxt.rnct.ocl from c:orrnt9 nn<.I Wied to 
color m11r11:11·iM. AH:1.11l'ln Iii o 1·cddit1h•y-01low c!yo ol)(.nin()d 
rrom U1c maddor pln111.. 'l'ho indi1to l)ltmL iK :.ho sour,i<: or o 
blue 1>i1{J)rnnl. cnllod indil{c>, P tnvc,,iM, 11uch 011 rihonnvin, 
rut.in, ht:Mf)(U'1 di11 ond qu\1l'<;(ll.in, 1u•o ynllow plHment11. Snf· 
fron i~ n. 111:v,:o,.iclu thul ulvtis II yollow <:oll)J' to d1·1tK,~ und 
ft)(JdH. C11dl.w11r 11nd reel ~rrnncler~ m·r.: t.wo c,lhcr' <l vull ol>• 
tuinocl i'rom pln11l,~. M oHt plnnt. color~ now h:w<l l)(l(;II c:h ,u•, 
o•:tcwhwcl Ull(\ fjy11Ll1C$iv.(ld , h11wcvt11·, tuHl l.ho:10 wi1.h t.h<1 <11-l
:-irnhlo q11111il,ic11 of' ~tnhility, f'11 i!lnum1 nod pk:1,11i 111{ huii 111·,1 
11v1tih1blc commcrci11lly m.1 11y11Lh\1lfr prort uc:t!.. 

A11 i1nnl~ h11va lmm 111m1H't (, .,r c11lori11g priudplu11 fro,~ Uw 
t1111·l1(11)(. J)Ariod11 of rflr.or<h,(I hhit.1wy. FOi' <\ ~1111111!0, 'f'.yriw) 
pw·,,lc. ,mco 11 ,;ign of rnynlt.y, w nH t>t·c~pur!HI hy oir oxidal-ion 
of II c:olorlcuo1 ~orrct.ion obl.ui11cd iron, tJ1,i tilillldi: of II HOuil 
(Mw·rx l1rn11dwis). 'l'hi ij dy1111 c,w is lrnown t.o h!' Ci,G'· dibro• 
moindigo, !\lld h1111 hmm l-ly llt.h1illiv.cd , hut cl1<m1,1or dycK of 1.h(i 
,mmc: col<)r urc avoilnhln. Coohinonl from \,he insi:11i1. e,,,\,:11N 
c:ll<!li c:ont.nin11 1.ho hrir.M-r11cl colllrilll( princ:iplo r11rminit· 
odrl, n durivuLive of 1.mlhr11<111i ncmo. Thfx dyo is no lo11jl'111• 
\lii(1d in food11 1111d phNrnwccul.iMI~ <1110 1,o 8 11/11101wl/r1 con
tssminntion. 

Synthotlc Colorlno Prlnclplesi 

Synthotic colosfoJ! 1>rinc:iplClA cint.o from lMG when W H 
Perkin L\cddonlnlly dh,cow,rc'1 mctw1ei1w, 111~0 k11 ow1\ I\EI o 
Perld11.'s purpfo, whi! Cl (ll\~/11:((ld in \lll3Ul:Ct111~r111 nt.L<,m pt11 I.ti 

11ynt.h<1~iic q1,1inill(l, Mo 11bt.(1111od lho dyo hy (lxicliil n1\ m1i• 
lino cont.oining o• an<I /.H ,<,l11 icli1ws o~ lmpuritic~. Oth<u• 
di11c:1,v11rii!t1 of t.h i:s kind follvwt'd i1,11HI nrlur, and R mlljor 
incl11sl.ry l(rvw \tt> ill th(i fiold of r.onl ,t.ur d1mni~r.1•y. 

'J'hc 01H"lill11(. wlm'fj W1JN1 prepared from ;rniliM t1t1d for 
mnny yvm·s 1\II conl-1;nr dyoK 111erc l:ulltid 11nilinl! coltw~. i1•m• 
srrnct.ivc o( ~heir origin. '!'ho cm1l-t11r dye~ includr mor'ti 
1.lum n dm:<m wc,ll•dcl1nt1d ~l"()Ul)K ,11no11g which nm 11itrl)xo• 
dy<11:, nil1'(!•d,ve.~, crzo-<lye~, o.,·mti 111!1: , 1.h /azi1ws , f>.l'l'UW· 
lonr.11, umtJum~:11, i.11<ligt>itfa, 1111 t.llrctqui11,11ws, ncrlJi1w.~, rc111· 
crnili11e~·. phtlwleins, 1111.inoli111:,\' 11nci otheu. 'l'h~1M in I.uni 
nro nlt11111iric<l, uccordin~ to t.lwir m<.\Lhod ol' u~c. 1111 r,l'id dy,•11 
nml b,,.-i<: cl,ve1.1, or dfrect: d.)'<'s uncl 1,w,.clc1111. d,)'(!ll. 

G1i1·w l11 1Jt.r111:Wr1\I clomontM in m·1(11llk molecule~, t.11 llr.d 
chromophoi·c 1<l'<1up11, ,:iv,, color to t.ho moluculox, of(, nw 
( ...... N~"-N -), nit:ro~o (.-- N•"" O) , nitro (,._ .. , NOi ), nv.oxy 
( .... nN.,.·N --,(), ..... ), <111rho11yl (>C•'·"'10) nnd t!l,hy lo 1rn 
(>C•w•C<). Ot.hel' 11tl<'h nlcnrn11(J1 11111{mt•11L Uic chr<1111ophnrn 
grm1ps , l!J;, mcihoxy, hydrox:i, nnd 11min11 ~rm,1)11. 

l:HC1bility, .... Mo~1. dytill nrti n,1111:iwly 111111L11blt! cl111111i1:11 l:; 
du(< l,ll 1,hoir 1m11nt\U'11Led Htrncturns. Thoy 111·0 xnhjM:l to 
fodini duo to li,rM, nwlnlii, hot1l, 111ic.rol>rg1miHmi<, rniicli~.i11g 
Ot\d r<,d\l(:ing ng1m U; p)11a f! i1·011 ,i 1wid~ mH.l h11!;C11. In 111blc! t11, 
fodinit 1ru1y 11ppc:11r tl9 apoW111, nnd Hl)<!r. llin". 

U tmfi ...... Mout sy111.hel.i<1 colorinK pri11 <:ip l11H 111•(1 u~11d in c,ol• 
oring t'abricij imd fot vnriml!l 11rLl6t ic purpoi,os. Thoy uhw 
fin d npplicotion a~ indicntor~, lm1:t.oriolu1rical i;f.11in11, di1l1l• 
n,.1ttl.ic oiclu, ro11gcnb in microHco1>Y, oh:. 

Muny (:<lnl·IM dyo1;1 ori1(i1mlly wor11 u,md in l'oo(l~tuffo nn<l 
bnvornl(OH wil,Jwui 1:aroful 1;olul1Lio11 or <li11c:rimi11111 icm hc
twoen tho:1c Uml, wo,·o hurmloxK um! l,hrn11: th,11. wuro toxi1: 
irnd wll.lwut 11ny Mllp111•v i~io11 nu (.11 purit.y 1u' f1•111,dn111 from 
p11i8llllOIHl co11Ht.i Ln m1f,M dc1·ivcd 1'r1)1ll 1.hr.ir ll11u111foctt11·<h 
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Affor thti 1>n1111111(c of 1,llCl Poud :rnd fJt•ui,:x Acl ln 1!>06, IJ1c 
l.lS Dcp11rLl))VIII. ol' A1.:ric11lt.un, osf.nhlir,lwd ro11,11lr1tini11; by 
which ,, fow colt)l'~ C1J\llHI l,o he k11ow11 1rn p11r111 i l.l <•rl mlor.~. 
Corfl,in r1f 1.ho~n colors m11y h(I 11111:d in foodij, drntttt :rncl 
co{mrnt.ic:N, hut only afle1· <:1:rt,ificntion hy U>1! fi'J)A UwL I hoy 
nwr.t. <:<n'l.ui11 11pc,dflcttliom;. J?r1)ni ihfo liHi of porrnit.1.c~d 
(:0l01·8 lll:1y b1i p1·oduccid , by ,:lldllful blond1111~ ,md mixin1(, 
1>Lhc\r color11 t.hlll, mn.v he, 111;<,d fn fonclfi, l>evcir,11,ca 1111cl pl11w
m1lf.r.11Lltf\l f)l'(lf)Ornf.imrn. Bl('11d11 or ccrt.ific,1 <lyc1~ mu~t bl.! 
r(lci.wt,ifio rl, 

'l'hll word "p<.?1°mittcd" it. u~cd i11 ,, r<mtric:L<Jd t<llllKC . II. 
docs nol c111·r:,, wil:h it the riuht. to 11M1.t 1:olMi; for p111·pos1,:1 of 
doeopl.ion, oven U10111{h I.hey ore "pcJ'miU.<!cl" c·olorw, for «II 
fo()d lowtr huve cb\ll(.Cli; prohH1i ti111i Lhtl (:olvring of foocli< ,11\c.l 
bllV(!l'(1f{Ol! inn 11\tlll ll(W so M (.o con(:011 l l11foriorH.,v Ol' to 1civci n 
ful6(! 1\1)1)()(1)'/lllCO or v11h11♦• 

'J'ho ,1c:rt.ificcl f.oh>1·11 ,ire d ,tf{~iflod into I hn,o 111·crnps; 
FD&.C dyCJ~ whic;h l<\1:n lly 11111:y Im 1rnod in l'oods, drnwi 1111d 
c:m@l.!l,i<:11, D&.C clyt1~ whi1:h h►.,i,1lly mny he 111;1~1d in dr111111 1111d 
<:osmr.~i1:1111ml Ex l.()rl\ul. D&C (ly~H whi<:!1 iouully l\lO)' b(i II~(!() 
only in OJCl.<~r1)olly n1>pli<>d dru1:s und 1:rn;mrl.ic:,1. T hem, uru 
l!poc:il'ic limit.~ for t,h<! p11n, dy~. i;11trnl,f.1d :i11h, c,t.lwl' e .~1-l' cW• 
t,iwio, 11oluble 1\11d i11Rol11 hle 11H1U.01\ 1rnc<.1mbinr.d i11 t.111•n1odi• 
SIU!~, oxirlcrl!, chl<ll'ldc~ nnd 11,lll'11ti1H. A11 t lw wm l!lulu" uf 
I.hose, col11r1-1 i,: Ku()joc:1. 1.o change, tlw 111(11111. rni:ulntfons of lhc! 
li'l)A Hho11l cl bci <:011>111 11.ed t.o dcter1l)i1111 how Llwv n111 v bl! 
l,ull!rJ .... ,(\Nl)()dally KIIU'.(! 111\Vtll'III 1"0&.C <l)'(!H fnrn11,,:1y wi't!1: tv 
11,rncl h11V<! been foun<I lo he cmrllillo((Onic uw11 whon ' ' f)Hl'v'' 
c1111i, Uscn,l'orc, hnvc b1•un b1mm1d !'rum 1161!. 

"l'hc1. Co11l•T111• Col111· Hc:~11ln\,ion~ 111>ocil\• t.lrnt. I.hr, torm 
"'lixtc,rnrt lly nppli f)d dl'II/(~ 1111d co~1rnit.icK" ii11:,111:1 clrn1:s nnd 
1'\lamol.k~ whic:h 111"0 nppliod onl,Y iv (l)(l,r.rllHI 1>11rw. of' Lllli 
hody 1111d not t11 t.h~: lip~ or 1tny b11dy ~1t rfor.1! 11ovci1,,d hy 
,1rn1:ou11 nwmhr:mo. Nb 11w•t,ifiud dyo, l'Oi,(tll'cl lc:1111 ,1f ii$ c:ol.(! .. 
11ol'y, llil{olly 11111,Y h<\ t1>;cd in 1111y nrt.idc1 whi<:h is tu he 11ppti(ld 
1.0 1.ho oron of f.lw nyc1. 

L(l l<1111 llre i:nlr.iuJl\ or 11l11minum 8altij 1,1' cort.lfic<I dy 11,; 
oxU11Hlcd 011 11 :111h~1.r11 t.11 of nh1n1i11:1. ' l'hciy m·c: i11,oh1hl11 in 
wu~M 1rnd m·~imit: l\11lv(111l.1<, lwnce 11rc 111,c,d \.c, .-.olor p,,wd c.,r11, 
phorn1i:u:011tlcnl!l, fo111J,:;, html cn11dl(•~ ,mcJ food 1mcl,111:in1:, 

'l'hll ,.1pplk1Hi<Hl IJf c.!yci; to phm·mn<"onlicnl fll'Cll)nrn t.ionx i~ 
1111 int. I.lint ,1,rn ho 11<:q11i1·otl only al'l.m 1111 u11efori;L11n<li111; 111' 
t,he ch11r11ctcri11\:ic::; of dyoM 1111(1 lrnowl1itli,;<i of t,lrn 1:,'!IHJ)11ttl~ion 
of' t ho proclucl~ to li1t <.~1lol'11cl htw bco11 obtnin<•cl. Spcdfic 
rn l!iK rni· t.lll, choil:(: 01· u1mlirn1 \.io11 ol' tlyM to phn,·mntcmt i,:111 
PrllJ>lll'1.1t.ionl! ru·!• tl iflkull, to forniulnl:o. gnch prop11rnt.ioi1 
11111y pr11ij1inl.111\iq uo pr,,hlc)mk. 

J' r(lpurot.ionK whi<:h mny hu color..Hl ind11clc, llln:<L li(lllid 
ph11rnrncc11Licol11, pn\v<h~1·1!, ,)i11~mo11i~ t11HI (!Jl111IK im111, ::;onw 
1:1tnurnl hints may bH offc11·cl<I in coml(\1:tion wit.Ii 1:111hit,1cl11!! 

11ml powcfor:;, h11t dlmil'od 11u111, I(.)' llij\l!llly ,11111 ho obt11i111ltl 
only b;v 11111)rir.R or f.ri,)k l 11 l!ltnc1·(II, rrn i111:lCpf'Jd(•11c1:<l op1:rn• 
t.or t.(mcl11 l.o rnm 1t 1111wh hi1-:hcr (:nnccmt.rn\.ion 1.1 1' t.1111 <ly1! 1.hnn 
i~ 1itii:OBrilll',Y, rosu l(.h11< it1 11 d1tll colol', 'l'lw 1111\1'111111. Ill" rlyrr 
f)l'(IH(:ll!. in uny ph:mll-tc:out,ic:nl prcpuraticm :;hcmld he Ill' n 
1:1mcm1Lr,11.io11 hi1~h <1110111,h to 1:ivc Lht· cll•~i rcd c:olor 111111 low 
01H11111h t.o 1>1·cwci11t t.oxic rc11(:t.ion:11111d porm1me11t :1t11 in i11,c uf' 
f11bric:11 ond t.i6snc11. 

l ,i q11id1; (S"/11/.i1111$) .. -! l'ho dy<.l co11ccnLm(.1c,n in liquid 
pn!fmn1tion~ nnd Bolu1.ion~ u~unlly shotild c:omr. wiU1h1 11 
1·11111!,(l of 0.000:>% (I. in 200,000) ,111d ().()01'¼, (I in 100,000), 
<lop1mdiu1i upon t.h(i depth or color won1.,,d ond the (·.hid<n<1111., 
of column Lo h~ vlc!wcd in thl' coilfni11N', Wil.h 11<111Hl dy1ii:, 
t:c,11c<!Jllrn1,ic111f! M low /\1! 0.0001% ( I in J.,0(10,llOO) 1111,y hov,: 11 
di1:1t,hl<Jt l.inting t!IT◊ol.. l'ly1!H 1ire rn1cd lllr.>l!(, 11mw<illit!IILI)' in 
1.h<l ronn o f stol·k Anl11t.io1111. 

Pmmfor.~---Whiki p11wcfortt u~1111lly ro<111 ire t.hu in~oi•p111•11• 
t.ion oiO. l'Jh ( l in JOO(J) of II dyC! f.o lmpurt II pa~tcl <'olnr. ' l'het 
<l.Y<•~ mny h«i i11 ,:,.11·po1·11ted i11(.11 Urn powdur by (ll'y -h li111cli1111 
in n hull mill or, o il I\ ,;mull 111;11l11, wi(,h i i 11H1rl.111• ,111d po11(fo. 

T 111111111 
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The dy1) i11 illcori)orfl l,(ld by 1.l'iL1u·o\.i1m 11nd 1wonl(ll.ri1: dilu, 
tiou. Powd1!h< olso 11111.v bu colornd ovonly by 111ldin1: 11 ?1\)) \1• 
Uoll of I.ho dyo in ull;ohol m ,1omc o(,hm· ,,olttt.ilc ~olv<mt 
hnvini: only II nlight ~olvcnt. 111:\.ion vn th11 p<.1wdo1· h,dn{( 
color()d. Whon thi11 Jll'ocedun! i11 "mploycicl, the i;vlution i» 
,,<hied in port,lon111 wi1.h t ho1·0111<h mixiJ11,1 nft.or oach 11dclit.io11 , 
111'1./\I' whid1 t.hc solvont. i~ nllnwud to •~v1111ornt.e frotl\ t.h~ 
mix(,lll'I'!, 

Mony <.lf thl.l t1yrnp11 nml 11lixir,, u~od I\H fl11vo1'1111i u11d di111t
il11, lll(Clll.!t 111·0 <.:olor1)d. Wht111 111u:h og<mti; 11r1, \l~Od no fu1• .. 
l,ho1• col<>rit11< mnt.lcr i~ 11C1'.ll11,;t11·y, Th<, l lij(11)1' 1:olorn<I rlt1voi•, 

i1111 11110111-11 i~ dill<.:u~sN.l in 11 1mb1:1011uont 1;ectio11. How(rve1·, 
whon it i~ lh1~ircd to 11<ld (:olor to 011 ol.hc,rwi:-11: <:olorl<>:IM 
mixtul'll, mw oftho 11u1mt~ d11:-1cribod in U1c ffr3t.1:1cclion m11y 
he u~t•d. 

h1co1111111tibilit.iei; .. . pl)&C dyo11 llr<? mniilly onioni<: (11mli • 
um ~i•IW), hmt.0 tll'C: ineompt\l,ihlc with cutiouk 1<11b~1.1rncei:. 
8inco I.he ccmccnu·11t.iorn1 of th(iije 11u h11tt111c<!K 111·11 1wn~rutly 
v(:ry low, Jlo p1·t•dr>lt11tc i~ (witlent.. Pulyvohml-ion~ >!U(:h 1111 
('.o ld 11m, mr11;1wBiu111 und ,iluminum 1Jli10 ml)y frll'ln in~olublo 
<:ompu11nd 11 wiOt d,Y(!a. A pi t ,:hnn110 m,.1y (~IIIUl(i 1.hc l'.O)or I.I) 

r.h11n1;c. Ad<lt; mny 1'(1lc118u l,ho in~(1l11hln 1ldd for111 or tho 
dy.,, 

Car11mol 

UlmH S111cnr C11lurh11: 

A cou,:onh·11lml 1ml11f.io11 ol' the, 1>rotluct. oht.ni1wcl by lrn111.illf( :mtc•II' 
m' "lu(c,~11 1111 W the, ~W1HJI ,~wt<• i~ fl(•Htroyc,d und 11 1mifurn1 ch,rk 
hrown mullls r (,unl!H, 11111'lu1 II 111110 11n(, of 11lk11li, al~11linc, c:1u·l11m11k or 1, 
t rnr.o of J11i11c:rnl m~lfl 1>,,i11~ tHllh,d whih, hu11t.i111:, 

l)0Ncrl11tio11 ...... Thidt, <lorl1 brown li1111id wifh l.hti ••h11f1\r:ll>l'i~ti<: ud,,r 
,1fb11r111,ou,,1,r. 1111d II plcni,1,ut, hillr.r lltkh r: »11r.dn.: Y,l'IIVlly 1101 1,,..,, 1.lmn 
1.:1(1; I J)ul'I di•t•1•h•;,cl h1 1(100 111,rl• ,,l'w1,1cr yh,ld~ 11 (:lunr 11ul11r.io11 hw.-i11t: 

11 diKthwt yolluwl•h i>rlll\l.(~ (:olor whil:h I~ 1101 d111nuted 111111110 jll'l;dpil/11,, 
ill forn111d (lfh>r ,,xr,.-r.un·~ ht M1111lli:lt1. (ill' II hr; whcm 11prn11d i1, 1• lhi11 l1,w r 
0111111111~~ 1110(,1, '1. l•l)l)1\11r. h ol'll(11(1)1l,:uu11, rr,cldi,:h hl'u\\111 111111 lm11,1;11r
c?nt-, 

!)oh1bllity••· Mir,.,u,1~ wi1h w11C(11' in oll proporf.ion~ c,nd whl1 dih,1c 
~lt.,ih,,I 111) I,) M,% by 1<11h1t'1r.; h111.11 h,1:iblc, with ~f h(»', chl111•uf11rn1, 11t:1>1u11;•, 
hc:11~.ona, ~uh111111. ht~mln 01' t11t1>1111till<• oil, 

llHl!K"··•.'l'o 11roclnl'<• II hmw11 ~olor itl oli~lt», a;•rup,; nnd oth~,· 
l))'Cl)rlnl(,i1,n1J, 

Flavoring Agonts 

Flavor 

T ho word flnvor l'Ofort\ \.o 111Hi'l(cd nr.n~nt.ior, ,>fl~oit.u, t.011ch, 
~m~II, 11i1,ht. 1md !!O\Hld., nil or which 1;11mhi11c to pmducc 1111 
infinito 1111mlwr of i;mdt1 ti1m~ in thQ p o1·ccp1.io11 of o ~uh· 
~tt111cc, T lw fou1· 1•1·inHU'Y t.r1111.ti~----SW<!(!/., biU<!I\ .~our un!l 
1mlirw-·•11ppMr to be th<> r<nmlt, p1.1rt.ly vf phy!!i<1och1!mi(il!tl 
rllld portly ol' pHyc:holngicnl 11(:lion. '1'11K\,o budfi Wit~ (i6- I). 
hwnted muinly on thil to11gl•o, <:,,,it.1\i1i V<)ry x(lllfiiLiv1, ncrv<, 
011di111111 I.hat rein(:(., hi t.Jw p rl.lH(mc,1 of moiNt.nrn, wi1.h tJ1(, 
ll11vor~ in the mout.h u11d tlij n re1mll. of phy~ir.odwmicnl 
nclivil,)' (1!11ct1·ic11 l impul110~ 11rc proch1,:1:d .UHi t.rnn1.<n1it.u•d 
Yin tlHi 11ov(u1th, 11i111.h 1111d t~int.h l:n.111inl norvltll t.o the nroo~ of 
l,h<l btui 11 which 1m! d cvo\,ed I,() l,hu p<11·c1(!))(,io11 M tm1to. 
1:,om(i of the la~t.r. budi; :II'<? ~pl11)i1diY,1•:tl iu \.h(!fr fu1wt.io11, 
iiivin1i 1·i11c to 11ro11" 1,111 l,)l(l IA>ll({Uo whid111rc sm1Kitivci l.o only 
onu t.yp(l vf l.aHt.o. 'l'ho b1•ui11, hownv1i1·, u,mnlly pc:nil\iv\!~ 
t~\ij\.tt ''" ,, 1\1.1111pu~ito ~<!llkf1l.io11, 1111d 11<:ro1·di1111ly the (:11r11p1>• 
uont~ of ,my tfavor 11rc not. r1111dily diM:(ll'lllbhi, Childnm 
hnvn morn ta~tll bud11 Uum 11d11lu,, lwn1:o (U'11 lllvni 11onMitivc 
to l.ll!\(.w,. 

'l'aKl<t pnrt.ly d<ip1md1i on tho ion~ whieh lll'O 1m1du cCJd in 
l,hc 1110111-h, but 1)11ycholof(i8t1S luwo dmno11K(.rnt.01l thnt. Hi1iht. 
(c,1101') 1md 1.mumi nli,o plt1y 11 definite: l'lllc when c~l'tnin 
rcflmrn11 h1,come M11diU011orl thruu1:h cu8tmH 1111d 11,;,;odn• 
tion of ~~n iic Jl(tl'Cti f)Lions. '!'hull, iu Um d11tJ11ie c>q)(11•imtmt-1\ 
of Pnvlov ch,mon11t.r11t.in11 "cmulilio1wd r1•llm.alij,'' t lu; 1·i11fii11~ 
or 1:1 hdl or Lhl!. llhowio1~ of fl (:irt.1(1 or lil{ht (:IIH~(ld u\(I /(IIKLric 

flo 66-1. Uppor Su1'l11CO ot Iha 10l'IOUO. o: TCl!IIO l'OCOpto1·11 lor 1111 
tusloo: b: ~wo\11, ll(llt)' ()rid l:lOUr: c: ~oily und uour: d: so1Ir <111ty: e: 
no lt.16lo uo11tnlloo: I: ~wool oml 60llr 1111d u: lJlllor, swoot un(l ~our 
(o<l(lpftxf from Grockur E:C: tluvaf, McGrow,,t-1111, Now Yol'k, 2~. 
11)116). 

j uice~ of u dog to 111)\v ul th1111~h 111) fuod ,vu~ ploc<:d h1d'111'(! il, 
und much of the cmjuyllH.!Jlt lill1·ivcd 1°1'1)111 <!11tfo1t c:dll1'y i5 d111, 
l.o it~ 1:1·1111ch;v cri11p11(,(l!I Rk th<: fihmv11Hc11l11r h11mllo~ 11r,• 
cr\lldwd. 'l'hc dfoct of color il'l ju11t 11s pro110\111ced; olt)omm•. 
1tMin11 iM 1111p11hit,1blo to mrn,t. pc1,plu whe:11 ii, i:1 u11cvh•r<:1I, 
i.1ut on()c th<: dyo hn~ bc(,n incm'l)oJ'tllNl 1.toH1·m1.,ti; froqt1(:nUy 
cnnnot. dintinguiHh ii, from huU,(,r, Color 1111(1 \.(1111.C 11111111. 
c1iinddo. c1i, clwrr;v n 11v()f •~ m,11odo1c,,I wit.ha l'l'd 1:011>1', 

A pcm1011 ~ul1'11ri111: f'ro111 11 ht1ml cold find11 his l'c).,i:) mnc:h 
l1i11~ 1mli1L11bl(! th111\ 11,;ul'II ho<:1111~0 hiH »@:1<• of ~m,,Jl i~ im · 
p11ircd , 1111(1, if the 1111stril!l ,mi held closcid, ,·nw ouio11~ t.H~(.11 
11W<•<•I. 1111d it i11 nuu:h unsicr t.o ir1g1,11I cn~t~>r oil 1111d nth111· 
1111111i1.w\.ing urndid11",;· T lw V()ll\l.ilil,y ul' 11 lll.lb!!l.llnc:11 ill 1111 
impm'l.11 111. fnct.or t.11111. h, Jnl'Ju,mct!d by 1,h,, w,mnth n,11.l rnoil'-·· 
1-urc of t.1111 1U1)uth Mh1c1: th(i morn 11olotil1) 11 com1H1111Hl, l.lw 
rnor<! pr<llll11111ccd il.rl o(\\)r, 'l'lw :mn~c 1·,f ~1111111 dc l,t!(:(.,; V(iry 

mi11~1to ,11n01111ta ol' 111111.orinl 1111d iH rn,unlly 11111ch mon~ t\(,n,;i · 
tivc 111 duLl:cLing I.Im prescnr.e of vol:,1,ilr. dHrnlil:1.,I~, 11\1f. t.h<> 
tonguc iu nblc to d(ll,(!Ct infinitcalmol r1111,n111ts <>f ~ome vn· 
porn if it. ia prntrudod from U1" 1110111.h 110 I.hut Kol111·.io11 ol' th1i 
J!ltHUS in U1t1 ~uliva mny l.1tko pluc<:. In \.Iii~ m111111c,r (,rm:t!l:I of 
1H1lf'ur dii,xid(! (a\n ho dow,:t.od in tho ni r :;incl, il tli~:<11lv1)fi in 
th<1 t111liv11 011d 1)n)e1l.1!1l 11 oom· l1111l<l. 

~'IOV<ll'H dMc1·ibc,d 11H hot, 11m (,hose (,hot. C!Xt!rl, a 111ih.l l 01ltlll· 

u:1·il'l'it,1111l, cl'foct. <m U10 n iuc1•t1n ,,r tlw m<>t1t.h, 1.lv,1m t.11111. arc 
uwtl'ingcnl. nnd p1u:kcr \,ho m(111th (:(tlltllin t111rnin~ 111ld 11(:id11 
1,lmt produco (,hiil ulfo<;f, by re,.wtilll( wil.h tho lininit •>I' the 
mo11th 11111.I win()$ 110>1>1CJll8 n b1>m111e l. duc1 l,o th~ oc\111· or t.he 
voloWe co11Kli1.tumh1, l11diu11 turnip (,lllck•in· l.h11·1•11lpit,) 
owt•l:l iln fl1tvo1· lm((oly to the llt. i111ii1111 ~t111~111.ion Cilll11~d hy Ow 
mi1111u111dculnr c:rwt>1h1 cif r.nlcium <•xnl11!.() which 1,onct.ruv, 
the m11co1J1,1 lll<:ml;rn1H1. 

Oth1:r phyHiolor.i<:nl und phyHicnl ft11)!,ur:. that. 11)110 n111y 
uffocl. \,11K(,<1 1)rc (:1>1ll'ij~•n<1!lli <)I' 1(titti110~11 duu to !!1111111 p111't.i · 

t:lt!ij, cu, i1111-oxcht1111,10 1•1:sintl, Ant:idi11rrhm)I prl,p11n11fon,, 
h1>v1111 <:lu1lky t.11><f.l1, Monthol imp11rt~ 11 cool t.ut<l,1i h1!C11l1~0 it. 
11ffo1iu., the coldno1.1N rocepto1·1<. Me1nnit11l 1{iv1,l:\ u c;,Jol 1,ons,1· 
I.ion wlrnn it. di~~olvc~ hoc1n1~l! itt1 lld!l'i1l,iv(1 or heat ol' ,1oh1 t.io11 
will cu11Hc th <J t l'.!llll)(H'ntoro to drop. l•'or l.h i11 rl!n~o11, 1111H1tli• 
1.1,l l•lt(!n ii< Uijl!d m; tlui bll.llO for clu...wnhl<, tnhlct~. 

'l'hm·o iA 11 dof'initt• Uu·o!lh()hl of 1.J1t1(,r. for ovt!I')' imh11(,1111ci,, 
whfoh voriul! >10m(lwhut. wi th \,he, hidivi1h11II 111id with f,IW 
011viro11m(1nl.. Th<> 1nqHiri<~m:,icl ch(,f \,n»too hi;; d0J k ,1<:ic1:1111. 
!,he tenlpo1'1ll,lU'1' tit which l,hoy will he, u<1r,•ecl 11inc:1, hont 11ml 
,iold tllwr tho f'lnvo1· of mmly 1>1·cprm1t.iollll. 'l'hui', kmon 
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hwc~ ito »our t11Nlc entirely nt nn <;lev11(~ld 1~11)11.wrnturc LIIIU 
othflr flnvorn ln,com<J ulm<)ij(. nonvollittlc, tnHl,nlei,11 mid odo1•
lo11~ whon coofo,1 ijuffii:iuntly. l11 nclclition 1~1 tho infhwnco of 
lcmpc1·oturoI I.ho ~11111titiviLy of each inclividunl must. lw <1<111-
iiiclcrcd. l''or <JXllU\J)l01 j(. hoK 1>01111 dot.onninod by ex))eri
mmli thut tho 1unount of 11ug11r thnt 1:,m ju111. he dot<•(\L(!d by 
I.ho 11v(m11ro i1id!vidu.nl i1111bo11t 7 mrr. l fowM<ll'1 U1i11 IUl\l)Ulll. 
cnnnot ho lntttml by uomo oncl it is dcfiniLl•ly ijWcct, lo 11thc1·11, 

People 11re morci i;mi;;itivo to odor t.hnn to tm1tc. 'l'hcm,1 411'11 
11bout 101000 to 30,000 idontifioblo x1:unh, <>f which Uw aver
M,o 11cr11011 ,,ml iclonLify abo\11, it OOO, Womo11 nro more 8el\Hi
tiv~ t.o odm'H thmi mcm. Additi<)n1tl insi1~ht:i con he obt11hicd 
hy rcndinr1 Co1tnn RH, lfo r1i MR: Jli(J(:/l<imr'.~tr.v 11/ '/'m;t" 
amt Ol/11ct.ion, /\cnd<m1i<!, 1081, nnd Boic:llcl' LM (cd): 
IJ0111/1Jooh 11/ 8<,rm,ry Pl,y.~i<>/.r>t.:Y, vol l V1 1,1.H l and 21 
Spri11i:cor .. Verl11u, Hl71. 

Prceorvation of 1r1twor,;-...... Most rn<mo,<X.fll}h~ of orficii1I 
1m,ductl:I c<mtoiu upoc1ifiG dircctionti fol' ,;t<)rnge. P1•~111cr 
mcU1od1; of stomgc 111·0 C!\St1nt.i.il to 1>1•ov1.mt dof:1,riomti1Jn 
whi<.1h i11 mony inst.n111:cR r()~11lti; in (1011trudio11 or tld<,r ond 
t.1HI,(!. Und(ll' 11dvt,r11c conditi<)llfl onclcsirnhl<·> c:h1111/t1JN 01:(:tw 

due t.o OM 01· 11 comhin11tion ol' tho followinr.: (!IW,ymut,ic 
nct.ivit.y, ox.idnt.ion, dtrwir,u in moiut.111·c contMl, oh1wrr>tio11 
of odor~. 11ctivil.y ol' mi(:roor111111i H1m111ml cffccl,ij ol' hMi mid 
light.. In cc,rtnil\ p 1·odu1it,ll 11.m1c'l of l,hu d11111r~<.\M WtOIIJJhl. by 
thc:,i11 focl~)l'N uro d(111inih11i, llH whon c111tc1·K nrn fornwd <1111! to 
t.lw 11ctivity 11f 1,11;,.ym1!l! ,rnd wlwn blc11cli1111, and mollnwint; 
rn1mlt..~ fr<1m Lil(! h1(.<!r1:h11ngo tlf the rndic11!11 of 11:itr.r:i (t,,·,m.~
,1~ 1.e1·i/i<:u iimr.). 

0110 nwthod fol' p1·ol.oc;tin1t rn11dily oxidi~.11hlo a11h!!t1illt'.(11:1, 
imch 11H lumon oil, from d(!toriomting, n1Hl t.h11,1 1H1l1:1M·vinl{ 
their oriicinal duli1:11l,o fluvm·, i» to microcmc11p1mlntti Uwm hy 
s1>my,dr}•iny.. Tho 1:11pM11l0K 1:onlJ1ining the flnvor,; 1,h,m llt'Q 

1:ndo111id in vat·iou11 pockol(<.•d prnducfo (ou1 powdcrud gclu
lirn,) or t,ublets which 1\l'O i'lcwnrnd dclicinu:ily whe11 the c11p· 
aulc:, i11 dl!!illl:Ol(l'al,(:d by mixi111~ smd W/lrmin~ with w11t<,r or 
Rnliv11. 

Corrcltltion or Ch<1inlcal Structua-c with Ji'lnvor nnd 
Odot• ... , . .'l'he compouml~ omployoil 11,:; flnvors in vchide;i VC\l'Y 

con11id<,rnbly in Lheir (:h<,mic:al Kl.1·11c:t.urn, rnnging from t<im
plti 0Nt11rij (nwt.hyl solicyhd,(.l), (~kohol11 (1ilycOl'in) und nldt•· 
hydc~ (vm)illi11) to <!Orhohyrlml.oa (hmrny) ond 1,lw complox 
volntilc oilN (nni~i: oil). SynthiiLic fJnvor~ ()f nhno~I Mly 
deHired ty1,e 11m now 11w1il11ble. 'l'lu.1:.<l! fI-c<tlHmtly po11Moi<~ 
U10 deli<;l\te fltivor 11nd 1)rn1111) of the irnt.urnl product.~ and 
,,l110 tho dc1!11•oblo ch111·nr.t<irhit:ir.r1 of1.1t.nbilit.y, 1·01>rodudbility 
ond rnm1>iu01H,lvc1ly low i:osl;. 8yut,hc;,tic pr,>duct:i HlWh mi 
cinnomoldchycl<i 1md hon?.o.ldohydo, first officil.\llY r(1c:o,:• 
11iied when sciv<mll ()f\.ht• c:1~cntiol oi l~ bocnmo 8COrcc during 
World Wnr II, llllve boon urmd widoly, 

'l'horo it, u clo~e relntioni)hip hot,woun chomicnl structmc 
nnd timt<.\. lfolnhlllty, u,e doriron of io11iz111.ion 11n<I the tyJ)C 
of iom1 proclucod in \,)1(1 !loli v11 dcf'init.cly infh1ou<i11 (,he ~0111io• 
tion in\;orprntcd by 1'110 ))1'11i11. 

Sour t11st.a i~ c11used by hydror~o11 ion~ 1111d it is p1'()p01·1.io11• 
nl to t.llc hydrogen-ion <:oM<mtrnlfon nnd Urn lipid Roluhility 
oft.ho comJWtmd. It. is chnmct(lri111k of 1\(:id11, trurnins, 1.1lmn1 

phenvli, i:1nd li11iton(!11. Saltincr;i, i:-1 due t.or;imol(.u1wo11H pro11• 
onco of nnion!! nnd c11U111111, 01~, KB1·, NH,1Cl nlld llr,1di11m 
~11li,cylnte. High .. molc<a1l1\1'-WOighl. 1H1lt.~ mny hnv<i ti bitter 
l11:1lo, ~w,:ct tnllte is due to 1>(1lyhy1ll'oxy (?OmpmuHl!I, poly. 
holo14cl\{1led t11l1)hut,k compound11 1111<I ,~ .. omino ncidll. 
Amino 1md tUllid11 group1;1, ~llp(,dnlly ii' U1<1 po11it.ivu effect is 
bnl1mcml by t.!1011r0Himit,y of'o no1:nt,iv11 l(ro11p, m:iy 1m1du,:a 
n H\YO<l l t11rst11. Sw1wtm1~~ i111:ro1rncl! wit.b tho m1mb(H' of 
hydroxy 1{1'm1p11, J)Oij1;1ihly duo io i11crl!li~1i in 1mluhility. rm. 
ido11 e,uch till 1.111e1ihnrin uod ij,1H'n11111tm, ~uch 1\1! c.:yclu11rnt.e11 nm 
l11t,1m11<ily i!WOlll.. Cy(1lom11tok hnvo lmo11 1'1JlllVv<1d from t.l\Ai 
rn1\rltct hocituAo thoy i·oportodly cuuuo hlnd<ltw t.mno1·u In 
nits. l~J'<•<• h,uwR t1uch Ill! ullmloidi; nml 11midi1" 11111:h n~ nm-
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pl_\C,tamiu\,11 1(ivo bittor l,nl:11,cM. Polyhy,frnxy ,1,1111pmmd" 
w1t.h I\ mok,cultu· woight l(l'011l<1r ~hun ;,oo, holof(flllni.<?d l!ub-
1\tflnccij nnd 11liph11t111 thio compound,; nl,;o muy hovo l>iUm' 
ts.1"t.o11. U11111\l.urntion f1·01:1uc,nl.~v boi;t.owij 11 1,horp1 hitinri 
odor uml 111111.c u1>011 comi>mm<IB. 

No J>l'()r,l~o rnlnt.ionKhi() bctw1ic11 chomiunl .. trnc:l.uro @d 
odor h11~ b1:1m fo\md. Thorc lit(! no priJ\mry orlo1·k, ,md odm·a 
b!(,nd luLo Ml;h othor. Polylllorl1.nti<m 1·(1(h1ccs or cl<1s(,1·ny" 
odor; hlt1h vnlcncy give~ orlm" 1111<1 1m1:<ot11rilf,ion ,inhnncH~ 
odor. A l.ort.inry cnrbon ntom oft.en will r;ivo II cnmphorn• 
r,com1 oclm•, 1111(,0l'H 1.md l,u;tone~ h1wti tt fruity odoi• 111\d kc:· 
tones hnve a r,l~iJK/1111 otlor. 8lronu odorl.( ol.len ur1i 11ccom,· 
punkid by V(1l11t,Jl ity ,ind clwmicnl ret1ctivity. 

Setectlon of Flavors 

Tho prn1>or m:lec:Lion of flnvors rm· dl1<l(11biin(( nnu~c:otin{' 
m<:1fo!i,w11 1., idM in thei1· i111wMtion. (k1:Mio1111lly, ,wn~itivc 
pnt.ient4! hnvu hcwomo 1\nuHc111cd 1mffici,!ntly l,O vomit 11t UHi 
l,houl{ht of hnving to tnki~ dill1\f.(reMblu medk11U<111, t\lld if. i~ 
p11rticulurly clifrk11lt t.o J)Ol'Kmufo d1ildrun to cont.I nu<, l,o uijo 
nn<I rc,t,nin di:ll,1111tcful prc1>111·nt,ionij, T lH1ro ill n )l(l(id to lmow 
t.hc 1.1llo1•nio~ 11ml idio11y11crm1ies o l' the pntfont,; 1.h\111, it ir. 
fooli~h to Wl(t 11 (:ho1ioli1t.1:· l'l t1vornd vehicle for 1·.h(! p111.i 1111l. 
who ditilikc1t1 (,he 11lwor m· who h, t1l11,r11ic to it, notwitl1ijt.und
i11f( I.lie f1wt t.hnt. t.hii; fl,1vor h; l{<mornl1~1 111:1,cptuble. 

Flavoring Mothodology 

Ji;ndl J'lnv(11•h11( )>l'(1blem i~ u11iq110111,d ru(1uin!::i 1111 individ-
11111 solul.ior1. ' l'h,, prohltnn ol' f1,worin1< iij f111t,hor \'.\lH\J)lkol,• 
cd hccl\w,<: 11,ivor 11nd tnMtu doponrl on individ1111I p1•1;fer
cncc~. In 11olvin1, f111vm•inr~ prohlr.ms f.lw follnwh\(( t(11:h
nique111111\111 bNm u,wd: 

L ll/n11//111: .... J-'1,1il n,,..,,.r~ hl.,11d wich 1111111• 1i1iw: hi UN 111,11'~ ,·1111 ~c 
hl1111dml wl1,h HnlLy. ~w<•l'l, 11ml •0111· 111•11•11: 111111. 1·,,1hi1:11~ Ho111·11c,~,1 n11CI 
in<~t'()Hll-('>' ,iwu"t.lH!J,R; tht~mktd1$ such"" \lllllillin, mm,onoclimn J{lnt,11nrtt~ 
nnd honzold~h)•1h, nrt IM:d r .. , hh:ndh11(. 

:>.. /)11,1r,;/111tl,1111 ...... l\<Jrli!.io11 ,if A 11,Wiil' wh1)~,, i11u,11,hy I;, 10111:1,1• nn<l 
~tron(lur tl11111 thv ,1hvlou,, h1~1,1, l!J(, nrn<h,1•1 t111i1:)'l1\1<1, i:b•~yr1·hlin 01111 
11l ooro~i11• . 

:i. Plr,witl!/· •• 1"1.•1·m1,1irm 11f i11tt11l11hl« mmp•m11d11 ol' lhc 11ff1mdln11 
dn1R, ~K. H11lfon111nid,,~; 011\ uhlfl\;i\Livn (If 11ih,; 111T1,r1•t11m11w,,, l'K. 1\lllttU'-'· 
11hm1 (;111·n«,~<1tutio11: hi11h "i~,,1·,,,fl,y off111id:11111Jmlt.~onln\'.l.<1f 1tr111C witl1 
1.ho l.11111.11w, ,md 111ed10111tal vr,1,~:durn1111111:h "" <:0111.inR fol1l(II•, 11((: 111\}'11• 
i1:i1I 1111,thorlH lo rt•1h11,,, ll,<V<>rin1; pr,,hJ,,111,, 

4. Gf111mfr1r/ .... ,/\(1~11ml,i1111 of thu tlru1: •m II uul,~1.1·1111:. 1,>r f()rm,1\.1,111 of 
,1 ,,1111pl,11 of r.ho ilnr11 wll.11 imM1Hhnr11(<> f(.,.111,1111· 1:m11plc~iu11 •~;t<nl~. 

t,. l'l1.r~i,)lll11i,:1,l .. ,!J'h" ll>Hlo lnulH m11y bo m1<111\h1:1ir.(1d h:; 10011!1wl ur 
mlnl !111v1HH, 

Pluvori,, na til'Jod by the 1)hm·m1\CJ~1. in c!ompo\11lclin~ prn-
1:1(:1·ipl.iom1, moy be clividod inl,o fo\1r main <ml,i::11oriti6 1m:onl• 
hl(t \.<.1 t,h<i (:ypo of t.o~t<• whidi h1 t.o IH! m11ulrnd, n1.< f(lllow,;: 

I. 8c,U,v 1'<i.l<··• .. Cil)llnlll1>11 ,,y1·up liM hi,on fb1111tl lo ho tho lwi,l 
Y(llli~l11 for 11111111<1J1lum chlorillo, 1111d o!.1101· •nl\.y <ln1w1 uuch ,1~ N!ldium 
«11l11iyh,tc 101\I f1.m•fo ,1mm@ium dc.l'l\t.l\. Inn ~tudy of thu .:1111111M11lh'(l 
ol'fit·i11r1cy of rluvuri11~ n111.•ul.• for di•a,111111111 1<11ll)I l,nHII,. tl111 rnllowin~ 
uddil lonul vohiduM WNO 11rr11111:~-., in <fo.,:,•utiil111 ortlui' el l' u,1,ruh10(<~: 
or11111111 Hytup, cit thi iwi,I ••~•r1111, dwrry •yr11p, t ·111:011 Hyrup, wild d11<1ry 
11yr1111, 1•11KphonyHyl'Up, glycyn·hir,, olixir, 11r<m111tl(:<:lixir 11n1l gly1:y1·rhir.r1 
•Yrn!l, 'l'h<> 1~111,11,,me<I r,, 11111·11<:ulorly 11~eflrl nn n v~hkl,, l'(,r tho 111111111,h 
hy v1rl110 of it~ coll11irh1I ptollttrl i,m Ml<I 1.hu •w111;1,1rn•$ ,1f ho!.111(1:,,,•ytl'hi, 
1,iU l}t\d ~\ICi'OKt~. 

2. J)il/.l't 1'(1~1,1 .. , .. co(:011 11)'1'01) wm, found lo ho 1.110 bo~{. vehld,1 f(11• 

dl"/'11i•in11 the hilfo( l11•1.,i ol' 1111lllim1 hiN1rlf11tt, fo:,lldw~;I, i11 d,,, ,,1«\\lio1: 
on "' ,if 11,11,l\1\n,:••• hy rn•11bon~ t•Yl'l1p, l'n,1011 uyl'llJ), ch11rf)' 1,)IWJ>, cinnc
mon syrup, cl>lllt►C1\1tl<f , 11ro1,p11rlll11 HVrnJl, r.i!.ric 11c:i1I K)ll'Ull, li,,,,,,•l¢11 ••)'r• 
u11, lirnmntk olisir, orr11111r• Kyr1111 rlllrl wild 1:h1,rry ~yrn1), 

;J, A,:rid ,.,. $our '/\,~/c .. •. Hn•phr,rry •y•·up urld •JIIHII' l'rnU 1)Yl'il))1111Y1) 

e•J>or.inlly ~ffl<•lNlt h, 1111i.1dn~ th<, tnMo or 01,m •uh~(1111co11 ouch wl 
hyrh·or.hlm-k ,u:id, Acndn nynip 111,<1 1,1(,her mucil11ginom, v,11lid1l• 11n• ti,,.,. fo1• ,11,1w1IKlnl( Un, o~rid \11n10 ilf m1h,,l~ll<'.Ch, kllf.h 11~ t·,m~kum, ijjn1,'.,1 
t h~y iontl 1,, J'111·m ,1 ,1olloid11I 111·01<:<:Uvr, m r,1,in1: (1Y1tr th~ 1111,lo lill<IO (If U1e 
t11111;11c. 'l'rn1i11cnnt.l1, 1111111,., M1i,:l,1, 11111y llr. Uftt!il in im 11l<:11h,1lir. v11hidu, 
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,, . llily '/'(lkf1• ...... (:11ff\.or 11il m11,v I)<, iu,1<l,1 p11l111uhl1, hy <,m11IKilyh11( with 
11n m1,111I volmuo of nromntk rhubt,rb xyrul• ut wif,h t•rn,, pmu1tl rurl'm\J)li· 
rilln HJ'nl11. Cml liv"r 11il I• 11!,1;ul,cd off.,cl.iv"IY lw ndcli1111 wi11fllrKH•1:0 
oil or 1mppur111i11t oH. L•~mon, ormlf(<' 1utd unil-'o 01· t~omhinnlionti r,J' ( h(~Jc(! 
,u-1, ohu, uueful. II is !>01.tc,r I.Cl mix ,urn;t <•I' t h~ lfovor wl lh ••IW ,,ii lmlill'c 
<!llHllijit'yill,: ii. 1111d lh11n llw 1111\nll r1,m11inlt1v. qrnu11.i1~• cn11 lwn1ld111I 111'1111• 
1111, 11tim,1ry c0lll l$iu11 i~ fr, rmcd. 

'J'h()!!O llnvoi·s 1.hot. 111·0 111o~t plom,in1.: tc, t.h(1 m,\jol'ity uf 
pc1>plc ,11·c llfifioci,11.~1d with Honrn ><t.iinul,1111. of ,1 phyi;icnl or 
phy1dolo1~icnl nntttr(l. 'l'hi!! mny b (! n cc:,11\.ral 1wrvou~ »timu, 
lnnt. auch 111l 1:11ffoiuo, which i~ Lh<! l'Mllon 1:10 11111ny 1mjoy t.t!II 
nnd <:ofl'oe m; o b(w1i1'11Hl!o 111· H. m11y ho 11 <11.11.111t.crfrrit1\ nt; llt.it:h 
(IS 01\(l ~lf 1.hc $p11;(+$ l,hu(, pro,luc1, II "hi1.in1r" ijf!;l~Mivn VI' tlll 

11gimt whi1:h "tichlca" '-Ile thro1\I. ~uch 0111111do wot()r. SIHH'rj• 
ow1111 its1<h111•p 11<,vc)I' IA) it.s 1\1!1!l,11hk!h,vdu conhml,, 11 nd 1111,n~: or 
the volat.il<i oih1 1:011tnin t.(,1·pol\1!ij t.111\1. nm 11tim11ln l,inH l;o the 
JllUCOUK 1n1rfm:o:1. 

Seloctlon of Vehicles 

Too few ph11rm11ci11t8 mnlizu t.ho uniqun op1>mt11nity 1.h(ly 
hnvc in ucq1111inl.i111( phy;,i<:h1111< wil.b ii knowl1,dg<: 111' how Lo 
ilwroi,,..t\ hoLh tl1<: p11li1b1hilit.y ond lll'l°il:111.\V of 1.hufr pre, 
~cl'ibnd m<«lidnc~ through th" .i11dido1111 Hl':lc1dio11 of vohj .. 
clcs. BQCll\1:W of (.he 1.rninini: 1.1 phnrmodfil. rt11:r.iv1!~, hh1 
lmowl<!dg<! of t.ho c:h nrM:l.111·i"lit:1,1 o l' v11riou~ ph11rmo(,out.i<.:11l11 
u11<I thor111>cutic: llf(at\(!; on<I hiM t111!h11iq uc anti s ldll in pr◊poi· 
inl( olo1in11i. p1·op,i1·111:iom1 Il l'(! woll-clovolopod, ,m thnt he iR 

quAlifk,cl udmirably to 1.1dvi~c concc1·ni11ti 1.lw propel' uxti of 
vnhid<'.8, 

A lrngc 8olc~ilinn of f111VCll'H i:111vr1il11blc a» well os tl (:hoic11 111' 
eolors, 110 t.l111t. one nrny pr<;i~crih,i ,.1 lm11ic dl'tll{ for ll prolon,~cid 
pol'iocl , hut. hy chnnl{inr< Uw v..,hidu from Lime: lo t.inw, Llw 
t1111tt• Lind 11pp011r1111co 11r<1 ~o ll lt-1) 1·11<1 1.hnt. t.lw p11ti1,nt d 11oi11101. 
t,ir() of t.ho J)l'ti1;cript.ion oi· ~how ot.h()l' J)l))'('hc,lnl{ic,,I r(l1u:l.ion11 
t.o it .. 

'!'ho 1:t.1ll.1iirw111: of t-h~• luto I),, Bc1·11,11·d l•'1m Ut11 t.hHI, "l,h~• 
b,-,111. Holvcml: i~ thn hti~t v(,hid ~," hulp~ 1.0 oiq1lni11 Llw proper 
u~(,, ol' 11 fh1vn1•i111{ vnhidc!. Por 1ix11nwle, u ,mbst,mef) t lull. ii, 
~oluhlc: in ,111:ohol, og, phonohnrbi t.ol, will 1101. k,11v1, 1111 11lco
holic v<,hi(:(,., rcwtlily 1.o di~Mlvc1 in 1.hc (1(J\tM111; 1:111l ivn. 

Wi1ior11 .. ,-'f'h(1,;(, (ir<J t ho 11implciHt of' t.hl! V(,}lid(i!l ru,d 1k1'(! 
11V11i l11ble with i::wcnt1I fl;wurn. ' l'lwy cc)lll.1\in II(► 1;1\lC1'1.1i;(1, n 
foiil. l.o ho 1:ot111icl,m.Hl 1,1. t.itn<111, 11ilwo xtH:rn~,, 1111<101· co1•t,1in 
dr1:11m,1t11111:011 m11v h(\ \mckidrnhl ci. 'l'lwv ur(1 likmvi,w non
alcoll(llic:, uno1.ho,: focL wht(:h lh1q\1(nitl); i11fluc11<:t1il v,:hillln 
s1Jlcclion, 

Blixh·H-.. - 'J'hN<<i hovci ,ul,fo,I 11wot1!.ll(l1:1ij t.ha~ 1vatct·~ l11ck, 
m\d t,ht,y u111111lly 1:ont,flill ukohol, whii:h imlllll'I,,; 11n uddcid 
Hhurpm:H~ l.o Uw flnvor of C(!J'f,11i i1 J)l't,1>11r;1l.im1H, mult ln(( l.hn 
li1tt.er 1110r() plouaini: lo Lho l,1\!>l,u. fi:lixir~ 111·r. K11it.11hlu fo1• 
1tlc(.lhol-~oluhle <lrn11,11. 

Sy1•011~ ... ·'l'lw~« vuhid<i8, li k1, lllixir11, offer II witle 811hicti1111 
of fl11vo,•ij iuul colM11 f)·om which \;n choo>!O. 'l'hcir apedlfo 
w1hw, hnw<.v111·, lie:; )>11nkul,nl:v in l:lw foci, !,hat. l,ht,y Ol'f1 
i11l(m~cl}' :.we1:\; m\tl l'.1,n1~1ln li(.(.I<, or no 111,:ohol, 11 <:,i111 hit111• 
~ion which 111111m, t.ht:n1 of 1,ini;ulnr vuhw 11:1 masking 111,1,11te1 
for w11l.e t'•:ioh1blll drugi:. 

V11hide~ conai>!l,1111~ of o aolut:ion of plummnt.Jy fl11v,m.1d 
vc1h)\.il(i oil8 in sy1•11p "1' 1;lye<:1·in (1;5()0) hnv11 hutlll 1Hllph1y<,d 
I\Uf.1~('1,!)fully in 1wod111:l111~ 1.miform and st.i, hlo pr<1pnn11.i11ni;. 
Th()M w:hick:11 uro p1•11p11M(I by 11ddiJ1t{ :I. mL of 1.lw vol111.ilo 
oil, dilut,(l(I wlt,h () ml, of ulmhol, l.o /iOO 111)., of r,-lyc1:rin or 
Hy1·up1 which hns hc1!11 w111·m,id 1cm1Uy. '1'111: ijOJuti•m itt mid • 
c,d n littfo 11t 11 t.ime witJ1 conl.i11oo~l!1 l'llll\king, nnd 1.IH.Hl i:iHffi
<ii<>nl, i:ly<'.(\l'in 1>r Myrnp iH u(l<fod 1,c:i nmk<> IOOO ml., 1111<1 mixed 
wnll. 

Alcohol ~olnti(IIIH of' vol11Lilc: oil:; lll'tl Hlllll!!l:h\\(l11 111111d 11k 
"i:,l.<1<:k ttoluf.io1111'' fo1· n11vc11'inl{ ph111·m11c1111(.k1ih1. 

A liKi in1( of' s,1b111m1c.t.'l11, l\in~,. of tlwm oflkinJ, Uli<:d 1111 

Toblo 1 .. - ,flcworlno Ayonts 

At111dn ~yn111 Jfo ,rn.v 
A11eclw)c lflo, Alcoholi,1 olixi r 
Ani~o oil l.11v1tm!m· oil 
ArnlllRl,(c (1llxlr L<ill\Oll i,il 
Bc111.11ldi1hy1li1 L<!mml 1.in1:l.lll'ir 
Bum,11ldchy<l11 olixir, Mmrnitol 

MlllJlnuml MuLhvl ljlllicvlntc 
C11mw11y Nuln;1,11 vi i -
C!l1·nw1.w oil Ornngo, hithir. cili xir 
C1111lrunom oil (h-11111tt1, bluer, oil 
Cnrllumoll\ 1101111 O,nnl(" f11,w11r oil 
Cnrd,1111om 11plri1., Oro11~ci ffnwc;r wnl C'I' 

c1111111t1tmd Onu11cc, oil 
C,mlmnom 1,i1,cum,, Onmll<• Jl(r11l, bi twr 

comp0\11\d Ornnr,o Jl(ll!I, nwc1111., tinr.1.111·11 
Chori·y j11iCI/ 0l'rlll~n NJ)i riL. c·o111110111HI 
Ch<1rry ~Yl'(lf> Ornt11.1(, ~.1'1'11)) 
C h1t11t111011 l\,l)J)Ol'lllillt, 
Cinnum()n c)il Pr.p111:1·minl. oil 
Ci1111nm1111 wot,,r l'cpponnl111.~pfri 1. 
C11.,•i(: 1wid 1'1,p111wmi111. wnior 
Cit.ric n,:id 1,yrnp Plwnyl1,l,h)•l 11Jc:.,fu., I 
Cl<w~ oil H11sphur1·y j11ic:1! 
CtitoR H,11,pbc,r1·y gyrnp 
c.-.,;,111 •Yrup Ho~11lll11ry nil 
(:(lril1111for <)ii Hcmi nil 
l)ctxt.rOK(! HOKO W11tar 
l~l'io1ll(:tyun llrn,c, WtHl•I', sl-l'Ol\~l!f 
J,;,•ioclii:Lyon l'J 11icl(!xt r11r,I. Sc1c<:hni•fn 
l!Mollidyon 6)'1'111►, l'>11cdmrin cPk ium 

11romc1tic ~Rct•hnri1l smli11111 
11\thvl ,1~t•l11l11 SM1111p11rlll11 :1y,•11p, 
Rt,h)·I vn11illi11 N1>1JJ111111<l 
l'muwl oil Surhilol ~olnt.i,111 
c.:i1111c1· Spt1irl\\i1u. 
Oini:111· n11idcxlrn<:t. ~p11nrminl• oil 
Gingni· nlc1lr()Ni11 SllCW$(, 
Glur.o~I.' ::;~·1·11p 
Glyc,,rln 1l1hynw oi l 
Glycyrrhiz11 T,,h, 1111),,,1111 
Gly<:ynhir.11 nllxir 'l'olu hnl~111n ~.1•1·up 
(:lycyrrhiin 1,x11·rn'.I V1111illo 
Gly\:y1•rhi1.» cxlrn<:t, l)\ll'(l V1111ill11 1.inctmo 
Gly<~•fl'hizn fluiduxt.rul'I Vnnim11 
Ol)' C)llThiz11 ~yrup ___ , __ .. __ , __ Wih.f drnrr.v ij:,'rt.111 __ ,_ .. _ .. ~ .. 

flnvori;, ffovorlld \ll.lhid(l1;101• t\ij ~weel,<•nor111 iN 11ivo11 in 'f',ll>lc, I. 
Additionnl informntion on fl1W<►l'illg i1)11rnclio11f.1, moy b11 oh• 
l,Hinctl in Fm i,1 'l'l~], Bol11.1111:11 A: /•'cm(ll'oli's Hrmdlmoh 11/ 
Flcwor lnt/retli,111/.~, Ch<m,i1:ul Hubb,,1-, Clcvoltrnd, 19'1 I. 

Acocla Svrup----:iQe pago 1301. 

Anothole 

l\m1 z111111, l-111111.hoxy-•l-(l ·J)l'OJ)M,Vll•. (};;}., A111dh11l: Anl••• C11mphor 
lt ( :11,. 

C11,r. .. f '.;;~>:s<,. 
(/~)-p -P1·opo11:yl,miijlllo 1,1 HIO,:/.:J,.lil c ,,iJ-1 i:,O ( 1-1,:1.:>.0); obt11i1lt\d 

from lllli><u oil cu11I o\J1er M<111retlK, or 1•r~i,m~•cl Ky11Uw!kt11ly, 
Pr1?11111·11tlo11 ... - JI i• 1,lw pri11.:l1>11l c<111uttt.11011L of 11 111~11 1111d fonu/11 

oil noel u11,mlly i~ obtni nod from 1.llil"(: 111>mc1,1, by ft'Mtlo,1111.inµ 1111<1 
chilli1111 lht, J)roJ)cr ft11clio11 whcr1thy it. c:ry•lnlli?.1111 out. 

Ui:•t•l·h11iu11 ..... (;0J111'l~~ij or fuinll~• .v11lluw li1111hl 111. (11• nhu\'l• \l:1°; 11ro• 
m1tlk mlm• of 1111l110 1111!1 ti •WOM 111tlo: uff1!t,h1d hv lil(IU.; ~1>111Mi1· 1:rnvin1 

O,IJij:.l \(l(l,!>ll/1; diNlil• 1:111111>1(,L/lly z:l l 1.,, 2:1•1• nn<I r:01111<:nl• 11!.1\ul l01t111.Jhi11 
!!O": ll u 11lcohol •olntim, if) 11cu1rnl 111 lit1111111, 

fioh1blllly ...... v.ri• nli1rht.ly •oluhle in wnlor; rrnoly •ol11h,c, iu nll:,,1101; 
mli,dhlc with t:h111r11li>rm or t,I h<)I'; .vkltlH II clc•nr Holuti1m wil.11?. v,,1uuw11 
o f (tlc-nh11l, 
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l ,ld1n1 · A /li,11,)ri,11: <l//r.'Jt/. It.~ 11K1111111'<•1<i111il11r lu 1.lw~" r.f nni1;11 oi l, 
f 1 ,1,1a1t,1.i11w1; in ~,,Id im Sy11l/rc,1;c• ,,,. llrtifil:i"I /\11i:11• Oil fol' ri11vori111: 
nnd i" n licol'icl\•lik1• f'ltl\'111' 111u!d in Oi11l1r•11hy1ir11mi1w /1,1·cl/'lwlr/rr. 
ridr. /1,/ixir. 

Anh,e OU 

Tlw voJ111.i111 nil 1lb1.illc,d wil.h sW11m from 1.h(1 r.lri1!cl, rip1! fr,,it of 
l'i111pi11t•I/" 1111/,mm l,in1111 ()•'nm l1111/1dli/,m11•) u,· fr,,m ~h,., 1.lri1)d, 
l'ipo fl'llit. 111' l/lfri11111 11erc1111 lfooki:r l'ili1111 (l,',1111 /l•l<11/Hrrli111w1,:). 

Nof,, ... ff ,11/irl Jlir.1/,,riul /;11.< ••·/1111'11/ed, cr,r«{,dly wtll'm 1/11, 11il 
,.ml.ii it ix cr,mpl,:t"I.~· li,111,'{i,•il, 111111 11,i.r it b,·/w" 11,;i ,1//, 

C1111>1ti t.111ml.t1· • 'l'hr: offic;i11I ,,ii v:tri<•111;orn11wlu1l. ill ,,umi,11~iti1,11. 
1.l•.'Jllllldit►1! 111,011 wll(ll.lll!r ii. w,m oblnin,)11 fmtrr l'i11111i111,/J1, 1111iN11m 
CH' 1,l11! 111.m nnixll, /1/icilllll 111•1·11111 . t\11,·1/w/,• i11 1.hc diid <:,1111,l.ii.utmt. 
of lilllh oil~, ocC\ll'tin11 l.o tlw c1xl.1111l. of BO 1.0 !JO%. Afo/./1yl d1m1i<·r1I, 
1111 it1omc1· <•f u1w(hol1!, mid 1111/cfo lte't!l•w (CIIJH 1r0d me, 1111,11 J\,und 
in l),'/l.h oil11. (Ill Ill'(' Htl1nll un1011111~ .. r 11>:Ul)I r.>thm· ('(lllHl,ii.111!111::. 

l )r,'I'(! l'i1t( io,, .. . ( ;olnl't,~:c; ot· ,,,,,~, ~•(•U,m•, ~~, r1Hu:h l'(!frm:1 h•(t I 111u id. hrtv 
in,t t lH~ d1m·ncka-i1ui,~ 1)dw· rnul 111"1,, 11f ,mitw: l-ilH1,~ifi1· i:rnvil).' O,ff,'ij 1o 
o.mm: l !1)il)~(~1\hi Hol hdn\v I;,'-', 

1-iDluhility ~;11l11hlc, in .1 rnl1111w1: <lf!l(l'~. :1ic'uh11I. 

I.Ji,1111 

ciu1di<,"· 
mL. 

li!xt(UHalvdy ,m H flf1, ,w·in1: o;!r,111., p,u•1.h:,1larly l'u1' li,:nrh·..,~ 
11. hmi h1\i,ll giv1!11 au 11 ,·11rn1i111r1.i1:,, in n 1!0~1• of 11h1111 t <I. I 

Aromatic Ell><lf .. ,, ,pt~OIJ '1307.. 
Aromntlc Elh<lr, ffOCJ ... -ftPt~-rn. page llMO. 

Scn:.rnldohydo 

A1llfid»t J•:s,1,•nli,il Atm,,ml Oi l 

Hco1.olrl,,h;1d1: [ I 1)1H1ll· 'I! C-,H,J) (I Oli.12), 
Pr,,1111r111fo11 .... Hy t 1111 i11to,·111~!.ion or l111m.nl d1l11ri11<t wit.It linw in 

t.h,, primcnc,~ ,l w11lcll', 1)0111", l d1h,rid1., i>< (1h l:1it1(,1i t,y t.rwl.inii 
huili111; loht(al\l wil h d,l,,ri1w, 

Utwu ri otinn .. (,'.olorlc11,n. 1,1 n.,,11i lY ,•,:t'l'•tt.t1V<! ti.tni•I , 111,vjni: m, ,>d11r 
ro,,,u1t1hUr\i; thnl Hf hiH(ff 1ilmlm<I ,>ii, :111d n ln11•uJhH ,1.t·,m111lk lf1Mi!; 
1,ff,,c11,d h~· H11h1; 1111 .. dfi,· 11r;1V►ly 1,0•1 I 1,, I .IM<I; )mil, 11h1>11I 1110". •<•li,H, 
ri,;" :ih1)111. ·· · !i1ln'' ,m,t nu •·x1wmu•,, t11 uil' h lil';Hhtnlty ()Xicli~.,h~ l~l h(•nz,liti 
rrd<I. 

Sohthilih· llit.rd)Jv,•.-1 i11 ,,hu,,1 :\!)O v11l1.iru~~ ,,f wt,lf•r: mi1,,•ih'•• wit h 
,ik;,hnl, r)l.h;,I', ,·hhir,11'orm ,·,r f1~1•<I 1111d vol11tih, ull!1. 

lh:nN ..... In 1>lr11;1! t>f hiH<•r 11h1wtl!I oil l'or f/1w11ri111: purpo:um; ii. i~ 
11111(,b :l!lfol' 1.hnn 1.hr, loUN htit:11111111 ii. ,,m1t11i11:; 1111 hyd1·111\Y1llli•i ,.1dd. 
II 11lrm it• utu!ll 11x lt·t'l:1ivcl:,, ill p,·rfu11w1y 1111, I in 1-lw 11m,1ul',1d.ur,1 111' 
d\'(\f!t,\Jl'lt:> n111I 1111111.1· o(.hi,>' nq1n1ik c,1mpound11, :a>1,h 111: 1J11ili111!. 111'<!1-· 
1,;, il id or nmn<l,,li,· ,idcl. 

C,.11111111\u,,t ll1!W,11ld,,hy(l11 t,llxi,-... /'n·11<1rd/1<•11; f)issolVI' h,,111-,,J, 
dchy1lci (0.f> ml.) 1111(1 \'llllillin I I 11) iu 1tl<'1l111I fhO rnL): mltl ~yrnp (•10(1 
01J ,;. uruug,~ ffowur wol<:J' ( J !iO ml.} ,incl t.itffi,iju,11 ;l11riflrnl ·w11ff•r, , 1, 
Mr:Vl!rnl ,,.,rt.i()n•, 11h11lth11; 1.t11.1 rnix1.11n, lll(1ro111:hly 11fll'I' 1•111:h :iddil.icm, 111 

111.1kt' 1.hi, prnd1w1. mi,a~ll>'u lfM)() llll.: (hi,11 !'il l11r, ii' 11cc.-~sary, 1rn1.il 1.lw 
pr111h1<:I 111 i:h,,11•. Al!-11/111/ Cw1l<ml : :l 111 f,'fi,. 1/~c'" II 11~1•f11J 1'1,hld<· l'n,• 
111lminiKl11ri11r. l,rnmicl1111 mid ,11lwr 111111», u~p1\d,1ll,1· wh,,11 ,1 l1111· ~l,'.oh<1lk 
,:,u\t,,11t i11 ,jm~fr,~d. 

Camphor Wnte,•,.,·RPS·13, pnoc~ '13G. 

Glitawny 

'l.'hl, dried ripr fn1it ,if C,m1111 wrot I ,i n11(, (F111n /.1111/11,1/i/1:r<tt'). 
C1111Ktihw11IK .... •Ahm11. /i't., 111' ,,vlttlilt• Iii/, wit.h II litt.lt, fi'.r,i,I 11i/ ,,11,.l 

11t(1,w C(lll11til.1u,11lrJ. 

\111<•"· -.A /l111101·. ll 111110 h n11 hcctl unod cmpil'ic.(IIJ.I' m.111 t:<rrmi1w , 
t.ive nml Hl.imu(m1/ .. 

c,11·11w11y Oil lf>huuu <.!111·il -,\ 1•uhlt ii<, oil <1i,1.il111tl fr,m1 th,i ,l,fod, 
1·it)11 fruit, of (.'.arum <·uroi I ,iuoll (l·\m11 t lm /,r,llr'f,:ro, ~): ~1t1•1d" nut 1,,m, I lu,u 

h01,'{, (,,,,,, o(Ch,H ,.n (4•t1 (Vrn\d . 'Pim (•tdd m.fol"ifr:rm,IJ; f:omp11)h•U I .,r1hv 
uil in c.hc h,.,lcm,~ ,J.-.•cu·wuu· fCtnl 111( ll, wl1ic·h i:, l lw OJll iod i,;orru ... 1· of th(• 
l(:Vhl''1tn l•11·y v11rit.it.ym·t:uui111; in ~ru:m·mi,,1,nil. '1\lw l'<'tl11,i1Hl1~r• •l' fl1,\ oil 
('('rn;i,,tt,, milinh· of' lh,, l<11·1m1H! 11, fi11 ,wwr1,· ICwl 11111, C<>l(n'I,~:,~ ot 1,;,J,, 
yt!llow liiJHid. wil,h tlw 1•hnr:u·li•rit11 i,·· od,,1· m1tl liv;ic, uf l':.fl,\\'u.v; :\JH:d(i.: 
l~f'avil.~• H.!100 fu r,,t) Ji). l f,w,;: I 1) m~lldlljf 1'·.111,h,·n)· \\'nlc~,· m\d ,u, 11 '11w,1r 
fll )•I 1•41J·mi11ul,H"' iu of )H,r 11iu1T11UJ<:f'Uf in~l 1u•c•111•nllion~. 

Cardamom Soe<l 

Tlw (lrh,d 1·ip1: r111(:d c,f 1,;t,11.I0,·ia 1:(lr1l1(11111m11m ( l.in11(,) 1\1111 1111 
Wn1,1. 1/./111:i/11•1·111:,w<•I. 

It s/11111/cl lw ,~:111111:,111 r1:c1:11tly frnm ilw ,·11pw/1•. 
C1111Hlil.111mt.,, .. ,t,, ""Ioli/,.· 11i/, 1,ht• yidd ,,f 1vhidt i~ 1.:1'!:, f'n1111 

Mnlnl.1111· (.:1~yJ,111 Si:111I~ 1111d ?..Ii'•• from !\,)_y•1111,,(.:,,ylun !i,!l,.!,;. /.'[,n•<I 
•n'/ it\ fH'm\nl;f, C.1) tlu? f!XC.1,,n l. uf 10%, ,llH1l t,C.1w,:h, IHlh~auu,•. l•ll~. 

l.J~,,ij . .. A / lu1.,.,,., Jftrr ,uuuy yrn1rn ic. wn11m11plny«d ••mpifi (,nlly 111111 
,•,,ruu'uullmr .. 

C111·,lom,,111 011· 'I'll« v11tu1i1,, 11il di.1iU.,cl lh,m t.lw ~,,,,ti ,1f 1a,•11111·t11 
1:1,r·<foaw,num (Li111u:•} f\·Jut<m (F'mu /,i111:iln•,•,,.-4•r,r•). VoriPt k•t' orlht uii 
(:t1l•tni11 ,,. , ,.,,,, ., .• ;11,·1,/ i(:,,,u ,.,0111 hol h l'nw n111I o.~ lh,, ll('l'tlll,11, r, In 111':. 
1·i11r11I IC1111'11110) imtl li11,ru1,,,,,, IC,1,1111;]. ' l'hr. c,,_l'l,111 Oil, 11<)1\'(•\'\!I', 
1•11)ilnl11, (.1,,, ,il,·<>li,11 •l-1,•rpi11,1,,/ (.1 .,•11rl111111,•11//1,•,1r,I) w,,,Hr,011 I, 1111' 
l<!l"p(q)<!tl , •• , .,,,n,:>M zOll'I J.rlhiflNM, fH)(I cWNh· ,md fut mi,· nd,I.\'. pl'('th,lhty 
(:1,mhinr,<I t)1,1 4~~1N''ft, f:"l11rJ,m;o 11r vi:r}' 1ml,: ,\'Ullo\\' riquid IJH!1:-.r.•c,:,i,,n the 
,,r,,mntk, 1>t~1\•~li•u1.iu1~ on(I ?u)nwwh111 1;nm,,h, ,1•1h't!1)Uh ,1d1,)• 1,f ,:1u·(tornumc 
11 11'1 ,1 pr,r,d1111,111 l,I' p11t1J(t!t>I, ~lr••IIHI~· 11r1111111\k 1,1,.l c: 1,ff.,i,1.,11 hy li1;l, 1. 
Spi,,;ir'ir 1:rt1~i1.,v 0.!11'1 1.11 O.IM'I; mi,11:ll,I,• wi1.h nlc<1hol; d h•!;1>l\'1'1• in r, 
\+tihlHt(!h ,,r '/0'.~(. nh.• .. ,11,.,. /,.'!,(•,-..; r\ flt.•1 1ur, 

C(udmnom Tlnchtro, Compolmtl, ...... pagt• ·1:rn2. 
Charry JulC<J·-.. · ·P•~Ot► 1~l20-
Chorry Syrnp .. .. ,p,trJO 1301. 

Clnnmn(ln 

'l'h., .lt·i,,cl hn,•~ ,;r r: i,111,1mr,m11m lullf'l•'irii N,11•,, (1-':,m. Lo11m, 
1~tWt'), 

It mmtni11s. [n <•:ich I Oil ll, 111,( lr.•111; 1 h;,n :i.(, 1111 , r.rf \'<>lat ii<' nil. 
I.Ill•!~· A //1111,,1·/111: (I/WIii. l•'u)'lli(•l'ly. ii \1'111< \tt<c,cl n,; a 1:11rrn int1• 

dvo, 

(;h11111111on Oil l(;m:,,iu ()ii: Oil uf Chiu,•;><• ( :ir,1111111u11 I · -'l 'h<• 1•c,l:,1 ii,, 
,>ii tli~lillc•d \\'il,h i•l<,nm from 1.lw 1l'l"'\UI unr.l ,,,·il'~:; <>f' C'i11m,m,,nurn1 t:m+1..;,, 
(N,~•~> N,~t"t ,~x f\lum,, t11

~ .. m '·'-''"''''''"•'>. ,·,t<~l.irl,,d 1,), (lh:.dllnt\011: t'<•ll · 
l11it11: not le:~; I tun, HO%, b\1 w1lu111u, of t lw lol:cl ul<h•hvdt·h t,f ,,i un1Hno11 
t'1il. (:in1H1m1,1d,,,11y~tt, hi ,·h•· ~:J1it11' l0011:,t i l.1.11:111 , ~

1 l!1,.;w;l'lh ,11 l,a·1,wut:.h 
liq,1id . b,~(:un,in1~ cloJ')((~r nncl , hi,•lu:r on 1,1:it1 1: •)I' l'XfW:,l U'c• 1 (• I ht• :,ir, ;,nrl 
l1avint! 1.lu• duirm:lt\ria;tk ,,,lor nml im;l(~ ,lf \'''~~,in rl1tn11n101\; hlH'idl'k 
,~n•vity I .flvlh l •1 l.Of>:L :,;oh1hli1 jn n1, t•qual Vt.llUUh! di' ol,:.,l,,11+ :~ v,,lu1111th 
•)f'/t1% nleohot or 1m •~<1unl voimnu 1,f ;dm•;nl m:,,; i ,· 111·id. r .'M•;,,; ,\ /fo1,or. 
It fon111,1·ly wrn, 111,1,d ill 11 ,l<r!:t! ul'II.J ml, 1hr f1 11 11.rkn1 ,•ulic• 

Coco:i 

C11c111, lJSP XVI; J'n.tJmrctl (.!o('<UJ~ l>u\\.'tlt~r,:1f Cch'ou: C1W1\n Po\\'tlc!r; 
M trd iun1· l•\ul. ( ~,u;c>H 

A powd,,,· ))l'<'l)IH'(,.,I 1·,·1n11 1.lu, 1·0:1,;w,I, c,mNI lu,m,1111 ,if rl w rip;.• 
m,i'<I Iii' '/'l11•c1/imu111 ,•111:,111 l.ln116 IFnlll Si1·r<·11/iC11·1•1w). 

li. yioldn t(} to 2:/.% ol' 11111i1•11l11t il1,. ,,t1,111•,.1111l11hlll 11xtrmtivt,. 
P1·1•11111•11tloll· .. -· I 'h,: ,:M<•O hl\1111 ii. l.lo•·k 1111 th•• t·c,111111 nf 11 fornn,11111-

t iml 1111.t 1~>1\«tin,: p1v1n,:1s whil:h ii u11d1!r1:01m. P/t1i11 ,./1c,1•11/,1/1• ~ull• 

:;i,.,(t, ,:,f :1h1,ll<•<l ('.0/~rn, lm111111 11'111:01, ,;ii,~) 1:rnl111d to 11 ,a,111n<-h 11:>r:h• 
whid1 fornu; n lrnnl ,,nl<<' wh,m if c1111l11 l,111,1111111: or' lh!! hi1:h fol. 
cont.uni. (!iO 1.,, /il:1%) . 

It. it, t.hn rr1,u l 11rnp11rotl l,y pntv,,ri¼in~ 1.h ,; n•~i1hw 1•1111111i11iu1: 111'1 1!1' 
11111•1. ,,fth~ fn1. hn~ luw11 r<111,ovt,d l,y ,•xpn,, . .,,i,~o from 111!,in ch, ... :,11011!. 
It mny I.tu llnYnl'cd by Um mid it.ion nf (!l'lll li>d upi1,,,, 1;ro1t11d vtmil ln 
hrl/11\, l'llllilli11, !!1.hylv1111illi11, 1•11l1nu1ri11, ~11H.1111d 111 h111• fl,111111•,111,; !,1111: 
a111.h111• 1111 not 11nitnl.11 c.lur 1'1,,vor of d1t,o:1Jl111.c. milk ,w b11 U(•>·. 'l'ltr111• 
t.yp<!i; .urc rm,u1v1ii1,,I 1l11pc•11iliu1: "" fut ,im1lt!11l: lm·ah/o.~, <·•11,.,1111r 
!,i1:h fol 1:(11•1w (:>.:>.% 1u i>1i11111m). <'llf•'" 111' 1111•ili11111•/llf l.'11;•11(1 I IO(,. 
:?:>.%) 111ld l,)w•/(I/ ,,.,c1111 Orn;u 1,h1rn JO%) . 

.'i11•,•1!/ 1'111,1·11/u/.1• iv plHill d1m:olnll! 11h11, 111J1tc,d 1a11;>1t 111111 fi11\'lll' 
{11su11ll,v vnnilln). 
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1~94 CHAPl'fiB ll6 

Mi/11 1:/wcolilU! iH n rnixU1r11 ofijwo11t.choi!1Jl11l1• 1111d milk pow1l<!r or 
,11.h1!r <1,,i,·y 1mHh•\''·· Glwcol11to rmd t.lrn 1wochmf• dm1crlb<:d nh,)v() 
c:011t.nin l,lw m1ri110H 1.hu11bromiiw ,md 1:nfl'ulm,, llll(I ,:on•iclcm,hlo 
tJu1111ti1.i«• of fol. (cor.M h~11.(.()~ 01• thcohrnmo oil), u~ w1ill nll prot.oln 
,m,I Ht,r1rd1 . 'l'h1?11c fncl1Jn; 11n1 lcM,m1d h111w1rnt d101:olntc bor~rn~c of 
1.hu larl{(l /11110lllt1, of 1,d1fod ~lllj'/11' (morn thnll ti0% of thtl n,1111 protl
U('.t), 

llo•c1·l1)tio11 ... w.,,.1, l'<lll<liHh to )l\ll'l)li•h l1rnw11 1.,, ,11,11h11•1t((! l>mwn 
powdM h1\\'illj( o r.lH,r•1IA1.e,lilrn u,lor n111I l trnW, fmt• from ~wclltnr.~~. 

ll•1•• --·A fond ,md ph111·11111cc',utir.,11ly o~ 11 flnvor i11 tnbh!C~. 11ymp11, 
11ill 1111d Cnblot. fOl\t,i111,<~. trodtoH, t•lc. 

Cocot1 S)lfllP•··•P8QO 1301. 
Corlandor--page 17.00. 

Corlondor Oil 

'l.'ho wloWe oil 1ti11ti11(,d wlt,h ot~1.11n fr1.>m l.h~ dti11d 1·i1H• rr11it of 
C1>ri11111hwn .rnt.i,.,,an. Uulll1 (l•'unl l./111l><•lli/1\m(!). 

C1m~tlU1<•lll11 .... 'f'ho 11k\1h•>I d-/i,wloiil (formm·ly l1mn~d '\•1)ri<rt1.• 
elm/") iu l,h<l d1ihf 1:11n•UlU<•tll of thi!J oil. occurri1i11 ill 1m1<111111,11 
vnryin1i from (10 l<• fl()%. (')(.h(>l' 1,(111•l,i\11m1tK iuclu,lc l-lwr11,;.-,l,J:,?1'11• 
11io/1 pi,wll<•.~, wrpi11~11c~ nnd 11-1:,l'"" "'''· 

ll<w1rl11t1011•-·•Colorli1p11 ,1r 11111,, yulluw lic1uid, h11vi1111 th,, d uirMl.111·l•· 
ti<: otlur 111111 1>1xl<! 1)( ~orlilnd<?r; 11puell'i1, ,r,111·11-~ o.n~:I to O.ll'/G. 

l:,ol11hlll1,v ... .. 8,1l11hlt1 i11 :i v,il111,rn11 of '10% olrohol. 

U11m1 .. ··A ll11vm·i111; 11M Ol1t. 11. l'(•rmcrl~• w1rn cmploy1?d 111 11 llo~l1 ,.,I' 
O.J ml. 01) 11 1:11r mi1tlll i11<i. 

Erlodlctyon 

G/111,11m1111.ive~• \Vr.~d: Mmmtniu Hnl111; Y,irh11 So11111 

'l'hc dri~d i<>nf ,,f l~l'im/ic?/.yo1t !'.(11i/m·11ic111n (lfor>kur , ,1. Arnnl.C.) 
Toi·ro)' (110111 ll,wlroph_yllc.cc,u:). 

ConHtltn clrHtl•· .. ,A hiH(!I' l'l!Hi11 , uo/11/.ik r)i/, 1!1°it1rli1:1.y1111mH• 
IC iGH 14011, 11)110 en lied J111mo11ti<11/itil .• '>'1>II, /ix.-:<I <•ii, t111111i 11, /flt m, llti,. 

UHIIK·····A phorm11co11ticnl 11<,r.m111l1.y. It i • IIMOd lo l.lw p1·01)11rntion 
,:,f f;1•imlldyon Plui<fo.ttl'<u:t. 

E.-lodkly1111 tll11ido1<1l·11<:.I l\\,rlm 1:i,1 ,1111 l•'lulduxl.rncLl .. ••l 'r~f>((l'i/• 
ti,m: \ JKi111: gr,01Hi:1y,111 {in mmlurnltlly , .• ,,.,~,• 11•1wd11r, 11)1)011), 11.-op"n, 
1.J11t llol<l,ixlrnct by Pr<i1,,•~~ A (p,w, IM:H, u~ing II mi xi urn ol' ,; v11l111\10• of 
ult,nhnl ,m,I I v11l11m1, of w11(11r 111• (.h11 lllllll•truum. Mll('tl l'IIIQ Uw drn)l 
dmi1111 •Ill hr, lh1m 111•n,.,l,1u, 111. H mod(•rnl.i, rnlt! 111111 ro•••rvu lhu fi1•t-HOO 
mL (If 11~1·1:oloU!. Al<-11/tul Cw11,1111 ; Ii'/ lo H2%, 1/~,i,; A \":r.11li,1r, 
11fom11U\: fl,,111!1' 11,1C,d in Kyr1111~ 111111 ,,li~ir•, m1111111!11lly i,11· m,t~ dn~ tlw 
IIIKI'(' (tf h i(.1:or rlrnrc• llltc quinine,. Ht!CII\IK(' or i<• r~11i1111111, dull'Jl(:l-l!r it. 
t,:,tu:rcK ,m ,,l k~li to rmulc:r ii Knlohlt• t,, " t1uu<>n~ mix tu1•0~. 

Erlodlotyon 8yru1>, Aromouc ...... page 1301. 

Ethyl Acelato 
/\wll,: ,,d,I, ~u,yJ oKtor; i\ti1,1.i\: 1,:1.111,r 

Cl·bC()OC~II,, 

1w,y1 111:ct t,ic I i,11-·11H3I e,1M)1. (BH, t 1 ). 
J>r1'1►111·111.l<111 ...... By 11low cliKt.illution or n 1uiXI.UI'(• of 11koh11I mul 

occt.ic 1,cid in th<l 1m•~11111,<• of' m11furir. ,1dd. 
D(1Hct·h1tim1•• .. '1'r,1111>pcm,nt, c:ol1>rl<!~~ li\111id with 11 frn11r111H ,md 1•1?

l'rt1t1hlnl(, hli1:ht.ly 111:t\1>1111 1)(lor, ,u11\ n 1)111'.1Jli(1I' ,11'.f•l ouH, l111rni111: l11~ h•; 
kp,,dt'iu 1i,·avll.)• IU!!M 1,, 0.1:lOl:I: 1ti,t il" ·m ,,. ·11.r,0

• 

8nln'11li1y ..... 1 111L in nbo11t 10 mL of w11tm•; mint:ilil11 wit,h 11koh,,I, 
111,)t<m(,. oth(,r. d1lornf'11ftll ,,,. fi,ml 11n1I volot.ilc, oil~. 

lJt1011 ..... c hicfly ,UI II //r,1>111'/II/J ll//1'111.. J (, i,, •lm!tl itt1lllNl,ri11lly ill 
111•\.llkinl fruit Cij~~m:c, "'' ,1 110/,ic•ll/ for 11i1J'oe"llul()~(• vorni,lwK 1111<1 
1/u\(/llt!l'N 111ltl II~ ll m1l \l\\ll\, in llff{llllii: d1<•111it1tty, 

Ethyl VAnlllln 

litm~t1l1l11hy1l11, a .. (tlho~y- •I -hydro Ky•, Hourb,,ntrl: l~Ui,,vnn; 
Vimilh1I; Vn11i~111111• 

a.1.~1.ho>:y-4-hyclrnxyh1t11l~1ld11hyllt1 [l l! l -:1\HI c,,Hn,0;, (JOG.HI). 
Pr,11111r,1tlo11 ···••II)• r<encl.h11.1 c1-1•Uhlll)'i►h1111ul .,,;1.h forn111l<h•hy11l1 nnd 1,, 

nit.rrn;mli111nl.h>•l1111ilio1, i,1 1.h,, prn,,m,:c, of' nlumirrnm ""'' w11lt:1', 

l)o•orlpt,icrn .. ·l'ln,,, wllh.(, nr •li1!11lly wllowi11h ct'l'nllch,: odor rmd 
, ... 1.., Ki1111!111· w v,111illin; nrr ... ,,11,,I t,~/li1:ii1:' ft·c,h11.i11t1,; 111:c 11d<I 10 litmrn,; 
mr.11Knhm,t n•. 

:Sol11blliiy .. • I 1: in 11hou(. IOU mL 1,1' w11ttir 111 M)•: fr,,.,ly 11ol11lllc1 in 
11li:ohol, (:hlllruforlll, (,l.il(lr ,,,. 111,lu(i,11111 1,f (ixutl 11l~L'1li h~(lw, i,lv,,, 

l.lHl•~ •···A / fovor, lilw vnnilHn. hut. ,,tr,,nr,1w. 

EuCtllf plus 011 

The Vllllltile oil <lis1.Ulcd wiih KWnm (rom l hu fn)~h 1<,M ,,r t•:1.11:11 -
/ypl.w, 11/11/ur/11~ l.nbillurd i~ro 111· of Kot\111 ol.ht•i· •t>l!CIC• of J~11mlvpl11~ 
J..')·foritlc1· Wnm M ,Yl'lllN:a,i). II. amt.nin~ 11,>I 1111111 1.hnn '/()'Yc, ,,r 
Cu.l-l1110 (mu:nlypLol). 

Oo11Htit11011t11, ... .'J 'h(! mo81. import.on!. t:oilHLil11{,11i. iri c•11ml,w11.,1/ 
(cirwc,I), Oihm· 1:om1111111ul~ i111:l11d 1! t/-11-1Ji11•m••• ff/o/111/11/, 1>i>111t:11r• 
1uw/, pini'Jcwvm11• nnd 111ivor11I 11\<lehyd,;$. 

l)o~,,~if)l.1(111., · Colorl1!kH or pnlc )l(!llow lh1ui<l, 111,viuv, o ch111·11c11,1·i,1i1~. 
tu•omnt.~<:. tmm<!Wlmt tnlllt>horm:mHII\ mtor. nnd n JH1t1Wl'n(. :1picy , t:uul h\J! 
tw1t(•: 11pm!lfl1, 111·ovll.y O.!IO~, to O.ll1U> 11\ ?.t,• . 

8oh1hlli1.,v .... 8,,h1hl11 i,1 :1 vnlumc,~ ,,r '/0% 11lmh11I. 

lJHCK•"• .. A //11m11'1°II// II/WIii 1\n<I 1111 1,.~,)(:(o{f,l'(ll ll in ,,h1·011i,: tm,11chi , 
ti1;. 11.nlHo h11K /i1wri,rio.~lillk Jll'OJll!t' ti<t,. 'l'h iK oil mny lu, WNic. 

Fonnol 011 

'l'h•! volu\.ih! •>ii 1li~1.ill,!d wit.Ii ijlt:om from U1t1 dr•i11<1 l'il>(• fruit t>I' 
Fr.•<•11/(:c,/um 11v/l(11r,• Mill,•r (Fmll !J1,1/1,•l/i/t!l'/W). 

N,irn ...... /f ,wlftl 1iw/.11ri11/ lw., .•r•1wr11/etl, 1,<mi/111/y worm till' c,il 
1111til if. i., .,,,,11pl••l.1•I~· tiq11efi,•<I, <1>1r.l mi,t ii 1)(//rwc.· 11~i,11f, 

Co11Hlltm,11 \1<·-·• A1w1./111l1• jC1~H 1i0l iH 1.1111 d1i,,f ,:u11s 1.i1.111)tll, o,•. 

<'lll'l'in« l.o tho (l~l1.1nt: llf /iO ta1110%. ::::orn,1 ,11' th(\ ()1,h(\r Mt)1:1.i1.111•111i1 
1,1r1? d,11i1u,nc,, phollnndrmH,, 1li1wntooe, foni:ho1l1!, 1ll<!lhykh11virnl, 
nniHr1lih1hy,1t, 1111<1 11niHi,~ ,1dcl. 

DoNc;rlJ,tlun• .. C1,l•>l'l1tli~ \Ir 111111• .v1,llnw liquid , hu\'i 1)1: 11111 du11·11dt?ri•1• 
1i~ od11r ,md t11tt\11 of fonnul, Np,•tMi,, wnvH~· o.w,:l In o,117:l; cm•~ 1•t•li11ii 
INntlt•rnl.1111, i• 110(. '11,li•I• :l•·. 

ffol11\)illly·····S11l11l1lo i11 ll 1•ol11m1•~ of 11\1'!:.nlvohol ,w Ill l vol11111•1 or!!lJ'Y.. 
ttks>hol. 

l,IN()H· ..... /1 f111\'orl111t ngonl.. .I t l'ornwrly w11~ mnployml 111 r1 <1,:,rs11 ,.,r 
0.1 111!. ,1~ 11 ,,ar111i11111i,1,1, 

Glycyrrhllt:n 

l,itorkt H,11,1.: I ,iq 111,1·i<·~ I tool; Sw@lw•u1d; I lnlir•u ,Jui,,,, 1(11,.1; 
0 111111111h ,luk,, Hnot 

'l'hQ url(,(I rh i•I.OJnlJ lltlll ,oc1t<1 of ( ;/ycvrrliiw 11illbN1 l,i1111(1, lu\OWII 
in ,a1111mcrco 1ls Spnni~h I ,it:orii,o, ur ,'ir /;•1_v1:,v,•rl,iui 1:lcilm, I ,i1111i'1 vrll' 
11/rmc/c,/i/<'1'<1 W11ld111.ci11 HI, J( it11il.1~l, lm1t1\'ll 1111io11111wrcu w1 Hu:t:ifrm 
Llc<•rko, orof 0U1or vnr iolic• <lf (;(y(',vl'l'lliu , 111<i/m1 I ,i,111t., yi,,l<li 111: 11 
yullow 111\d HWl!HI, woo<l (li'111n. l,te//11/lliilCl~ll(!). 

C1mktitllc11t~ .... .'J'his woll-lrnown root co111<1h1" /i (o 'l'f., of 1.h11 
~wm,t pri11d pli! 11ly1·_vrrhizill, or 1tlyc:yr rlr i~i1• ""'',/ whl1,h is !iO tfow~ 
11(1 ~woc,t M <:nmi 11111inr, 'l'lwrc) n16o jij p►'l!!l<ml. 1111 olcmr1111i,101t11 nob· 
1111111t:1! 1.11 which iii; Hlir, h\. ,wri•lil.y i" ,luu. If nlcllht>I <)I' 1111 ~11111II i,, 
11H11d na 11 mcl\Jltrm1111 l'or t.hc 1·0111. ,11ltl 1,lw pri,p11rnl.i,m not f.n)11t.cd lo 
dc11riV(i ii, ,,r /llll'i(l i(y, it wlll hll\1(l (\ di11n1p·(11mhl,~ 11ft.<1l' l11»f,l•. l•'m· Lhl~ 
rc11ij,;111 b,1ilin1i ,1·111nr· it, 111.111(1 r,,r itll 11xlr1wcfon in both l lw 11x\.n111t. 111111 
tho nuiclcxt.rnd. 

l),1Hc1'i111ion ••• .. 'l'lw UHP/NF 111·ovitl"~ ,1,, .. ,.·iptlo11~ or //1111t111111<I 
Sponl1./1 tu11t U11~,rion Ol_y(•~·rrlu'zo~. 1/lNloloi:y mul Powd,•nui (~l.w·y,·, 
rllizn. 

UNaH•····· Vt1l1tr1hl(, In p h11rm111:,1• chi~lly fm• lli1 ~·11wc/ /lmmr. It. i~ onc 
of t.lto nw~~ ort'i1\im11. s11h•l1\n<:c1H known 1'11r mm>killfl t hC\ \11Kl.i, or 
bili.(11' $Ub~(.m1(:(111, lih l\11init1<1, Ad(lij \>l'Cdpilnlo \.lw 11lycyrrh lzl11 
nud Hhot1hl 11ot bli ,1<l<l<ld t.o utixt.11r<11, iu whkh 1.1ly¢yr1·hi'-n i~ i11t<,1ul • 
ml lo 11u1ttk 1liH11nn•m1hlc ln~tc. Mrn,t.oft,hu inl)mrl..id li<o()l'l('.I) '" 11,,r:d 
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hv lnlWU'('ll 111111111fm,l1:n •1~, Ir) f1n 1111r ln lmc:i:u. II nl.i,1 iH 111w1l ill 
11;11 lci111: ,:1111dy. 

P ttl'(~ Oly,:y rt•hi•,.H ••~)fl,,10f!I IP11 rn l,l,i11rit•(· Hou, ••~tilrnc:n , ,,,.,.,m,'fl• 
li,111 · M,,i,1,~1 IOOO i: !11' 11l,1•,•1•1·1·l1i1.11, i11 1:r1111ul111' pnwd,or, with hnilinr1 
wn\11r, l r1111~(,•1 iC 111 11 ,,~r,;,,,lnlnr, ,m<l 1>1•r,'>lnl" wi1h 1.,.111!11~ w111<:r lnJIJI 
1hr, adre~·rrhi,11 i~ 11xh11111°1,,,1 , 1\ ,hl (llhllll!h tlilu1oil llllllltnllito ... 1111,,111 l(> 
lh l! 111,rm la\11 lo im pntl u (li!Jt,in,•1.I.,· 11J111111111i111:11l rnlor. 1.hr,11 hni1 tlw li1J11i, I 
und,•r ut u·U\ttl ul.numplwrit• f)t'(l!'l~11ln:~ onlU iC, i1, r mluc~tid f,o h \'• tlunu- uf 
rthnul HiOO 1111. l•'ilt,•r th,: li•111 l1I, 111111 imm1•11i.1lc,l>· .-v11pot'11l1• tlw r;J. 
t r,,c,, 1utl ii l ht• J'tt~hh:<? hr.:~ H fliloi,sr 1'11llflit,l4'111'Y· l'un· ••>:i.l'ttc l o( 1dyr~vr.
rhiv.n rli(li_,..,. froll\ 11,r, ,•1111111uird,1l ,1 ,11•11,:1 in lh111 iii" 11111<, ,,d .-1111ph11c,l,1· 
11oh1h1,, in 11111m!\1t• mixt.11 1'l'II, Tho l11t1111 11m11111\I ,,f 1'ill1,r 11111,, l ir1 11 111 
('1m, 11w,•,•iHi Nctrnd. to 1~ivt• h (fr,un(,~•~ .,,,nth,n~ i1, mH1t lo l,.-,1,, ,11. n iml,l't i• 
11111! for 1hc pure 11x1r1u•I, n ,•,,aipli <,11: Ul11fk, pil11l11,. 11111,.:1 l111vi111: 11 
•·hur,u·lm'inl i\', ~" 'CCI. l:t .. 11 •. 1/,;r;;' A /ltltJr,rl111: (1/!l?IU . Ou\• u'f Uw, hl)trf'· 
(H(illht in /t rw,u,fir: (.'m;1:m·t1 Sa1;rn<fo ,-·t1 ,r'<Jr•,vtr,u•t , 

(ll,V<t~•1•r li i1.n l•'l11id4'Xl rnt1 I p .. i1:,,1•i1•11 lh1111 Flctitl<•xlrnt'I.: Lit 111i,I 1•:x , 
I r,ot1 ,11' I ,i,pw1•i,·c•I "· /',,!/hll'lllim,: To IOilll i: 11f 1:,1llrt1l,I}' l\1'111111,I 1rJ.wyr, 
rhi·"1 ndtl :oh1-.11I :U")II 1111 , , ,fhollinfi wnln. mi~.nnd ,1ll,1w to 11u11~•rt1h• 11111 
1,ui111 l1k , 1>1Vt•n•tl pcrm!J>ltlt rur ?, hr. 'l'hl!ll ~l111w th,, 111•w,~r1{i1111 ,,, 
()rll\:U(•tl 111 ,, 1'11f11111' ! hi ;,l ml ,/111i11 , w r1tl1111 ll.,, 111l1li111: lllti li111111'/llt'I' u11 li l 
1,111' t1l~·••yr1·h i'l,fl i~ 11~111111<111,,I. A,hl M o)llf(h ililn rnd 11mmoni,, u11\.t1.i1111 I<, 
11 11, p1,rc•.,1l11H1 lu lmp11rt adi11I i111:lly 11111ul1111 i111:i,I u1l11r. I li1:11 h11il I he• lic111 id 
n<:liwly 11111lor 1111rrnnl 11{ m1J~J)lwril.' 1ir,•1v1111r tnllil II b ,.,,11,11,X•rl i., 11 
l'llhmw ,,( uh1111I, 11,@ 1111 ,, l'iltt•r 1h11 li1111ill, ,•v111~n11 11• '"" fl1111t l1:011 11 
1,1(141111 lllll h ,.1111il 1.1,~ 1'1rnirl 11,, 111('/l~lll'I•~ '1/i(J 1111 ,, 1:01111 , nr:1ch111lly 1111,1 :•r,o 
ml. of ,1lc:11h11l (lt1tl ,m,iv1d1 '""' "' 111 mnlco lln, 111•,,,1 11"1 111,,,111111·1, 11)1)0 1111. 
mu l rniK, ,•\ foolwt ('.)11/,111( .' ~,!(I to Y,,1%, h)' , •uiHHht f /,,·,,,;; ,\ ph,rtt,nn t 
flcw,,r (m• ui,,• in ,tyra.1p~, :nwl C'l i)ir:; l u tw tuoplu)'t!1l rn, ,·c)1ic;l1:t= :1nd 
rm' fflrl h•4~u. · 

Glynyn·hlu 1 F.Hxlr· .. ·Ptl(~<> '!302. 

GlycyrrhlZA Syrup--f)(.IJ:)O 1302. 
1-tonoy,, .. ,puoo 1302, 

Hydrlocllc Acid Syrup- - puoa 1aO?. , 
ISO•AIMhollc 1:Uxlr••···P-'IJ" 13?.8. 

~.nvcmdcr 011 

' l'lw volotLih, ml diHt.i ll ,:,I wiLI , ,11 (1n111 from I.Ill' frc•1.,h now,1ri,1t: 1<111~ 
.-,I' /,111,1,1ul11fll of{i,,i11,d j, f: l111i x l!X Vil l1.11·,1 (/,r11111111i1tft1 ""''11 DeC:1111. 
d 11H<•) ( 1•'11111 /,111>fo1a1,) or (H\>cllh'.1:d ~.v11 I l111l.l\'a1ll.\', 1t 1!11111,uhrn n11l 
le~~ limn :1S%of , ,xtorr, 1~1l1:11l11lutl n:o C111-l .:,.,0 1 tli1111l~•I 1w11lnuil. 

C ,111ul,itum11 11 .. - 11i:11111ro,li1111 nf 111111~i,luruhl1• h11porl:111c11 ill p,,r , 
f11111111y , l.irwl,\'I <<t f'l111t, in 1.h1,.;hid '1,onl'l.it.w:nt.. C:i,w,.,/ 1.1ppcJmK lo 
ht~ 11 normnl <'ll>lt' l.itm:111. 1>1' 1::11 ,1 l iHh 1Jih:. Ot.lwr t:•111111J 1.110111, lrn:h1d (, 
11111>•1 11/vu/lol. ,/./mm1111I C,rn,1dl 1tnw1111 t): J/Vl'111►i11/, lr11~11, llr1/11/ 
(C 11,H 1110 ); li1w/•1~/: t1P,r,1I; r11·11/fr, l11t/,)'l'I(:, 1ial1•r i ,-. 11ncl <'/l/ll 11ir ,,..;ti., 
c.-,,. 111,1,:rn}; 1.rt11:1m o l' d ,pi1w111.i. /i11111rt••m1 Ii,, l{.n11 li~h ,,il, 011lr} 1111<1 
l h•J ~1:xq11i lNp 1·,11r! 1lhl',}'1>p l1y/l,•m·; dh,1'/ 11 -0111,1•/ ll,•1,,111•: 1111 11l1111hyd 11 
(11rnh,1hly mi/1,,./,• (1/1/r•liyllr•) 1111d 1!1,11111nri11, 

l)t1K<:l'IJJti•m C11l11rlon,1 ur y1ollow li1111id , tr~1•inr. 1,hn rh111~1t1'·1ii.lJr: 
,1cl111· 11 1111 111:,lv c,J hw1)111 l~1· llm11N1•: 11pi,d lk r,1'11\'l ly 11.ll'lr> le• 1).\1(\lJ, 

Hol11biH1~•·. •I v• rh.111H) ,li1,\olw , iu ,I v1,h11t1t!u •11' 70<,;, 11li:oh11I. 

l)~~H l'ri11wril.v :11' :, ,-..•r/111111•, II li,1·11h•rly \\'IIH 11~1-d in dvstlx of 
0.1 ml. n~ 111•111·,1ti1111/i1~·. 

Leroon 011 

'l'h1, vnlolilo u il uh~r.incll by l'x1m::*:i1111, wilhoul t ho nid 11r hcljl., 
l'rum Lhl\ /'r(,.,h pm1 I 11 r t li1, fruit. 11f <:it.ma lh11r111 (J ,11111(,) llm 111111l11 
rl lluu (1111 111 // 11 t.11t·r.'<t<' ). wiU, '·'" wit.l1011t the ,,rnvlmw S(lllllr11li11n of 
I.hi• pulp nllll Lh~ p(!d , ' l'ht lutn! 11hl11hy1lr! l'.Ollltmi., l'tll1J11)11 t,ccl !II) 
,:i1,111I (C1.,M 1~0), i>t :t2 :1.IJ'X, (('11· (:11lil11rnir,- typc, oil , nnd ;J,O ~i.M~ !'or 
l111li11 11 -typ1,oil, 

N,,r.,,, .... /J,> 11111 u .w: oil 1./101 Im~ 11 1111·,,/1i111.M11 " 11("1r. 
C<tn~ l it.11oflhl·"· ll1~11n 1.hu 11l1u1d1.1oiu t.o l'"'l,11· ,11u l rluv,»', t lw 1111.mt. 

no(uwnrl hy 1·,111111.it11m11 I• Lh1111ltlohytlC' r. il.ml, whl<,h in p1~:Ku11 L l.o 
I he• 1•x"1111, of oh,1111. •!%, /\liouL !If)'~. 111' d-lim,11w11<· io lll'Mt:n t.: ~111ull 
4111\llllll ll\ or /•,r .. pi11,.!/I(!, /i-11im011,•, t:ltlll /,ll1m 11:. /l•1>lwllru1tll't11I I' 111111 
1'· ltll'pi tl<lllll ,1IK11 oct:ur, 1\ht.l\ll, :>.•;;. ol' 11 1,nlid , 111111\'11)111.il,, 1<1thK1>111c1• 
cnlh••f r i l1'<1J1t.1•11 11, /fo1clli11 111· /t•J111111 ,m111p/w1·1 which iij d i~~1>IV(·d 
vUI c,1' 1lrn p1«il, 1111111 i:o p r11!1(111t. In 111kliLim1, lhvt!\ nrc, 1ro1'r.fi ,,f 
lll!Vurnl o t11,\r l:011111111111<1~: n · l<•l'pi11o•11/; 1.lw 11 n•ea1,,,,, of li:m1/r1M nt1 il 
1;••M11i11/: d t Mll/'llrt l, m:l,1•/ 111111111111,vl 11/tl,d1,vd1••: lhu ~111;,111 il.\lf'lll'111•1• 
/1i,:nl1c1/,,,1,, n11d 1•11</t'11t:r1,· 1111rl t,lrn lwi\11)(, 11u·//1,\'l/1,t1>li<11 ,,111!, 

PHAHMACt:!Ul'IC/11 . NECESSITll:S 1205 

Wht•fl frc1<l1, llm oil l111tt 1h,0 ('m1:rnt1L ndu, 111' l1·1111 11\tl. lk,~1111,l' 11(' 

tl11' 111 .. t:iltilil;v o r Chi• 11:q1;,1w~ prc•~" n t, l h,, nil n•,ttli l.,· 1111rl(!1'l!•M•1; 
, lot1! 1·iurnl.i1ir, b:v 11xi1ln l.i1111, m:,,11iriu111.1 l.(11·1\l.>i111.l,ina1t11111" 1', 

ll1111,:1•111 li1J11 .... P11l,, ~-dim,• l!I ,1 111111 yul l(I\\' •rr 1:11,.,11 hd1 ,l'<lll,,w liq111tt, 
with ~Ill' .,1,,mu:1~1;111 k ,11lor m..J rn~t•· or 1111' ,,111,,1· 1>nr1 ,if fr,•sh 1<•1111111 
111,cl: 011rdlir 1:rn,•il)' 11,11<1:11110.11:,:,. 

H11l 11 hlll1y .. ,t;1>J11hlc1 in :1 ""h111u111 of ,1kohof; cnhc:ihl<• in nil I""""' , 
1i,,1llij wi lh ,l.,h~d t ul cd 111.,11111!, c·111'1 111n , li~oolfi1l1111r 1tl111:i11l 11c:,,1.i1: "cit!. 

ll~nk -A /lu1•11r in Ohil1'llll11•011tic•a l lll'1•1>11 1·nl.im1s 11111I i11 ,·01'1 11i 11 
c1111(1ir,1111 11d f11<r1ln. 

M<tthyl SAfl cylnlA 

ll,mwk 111:i,I, :;. l,y,!l'tl kY, 1•11>lhy l 11,1,,r; c:111111.hNii< t.lil; Wi111,it1:1(H:n 
OIi: llc;t.11111 OH: ))w111•l. lliri.!11 Oi l: T<!nh,,rr~• ()ii: /\ rtifi,,iul Winl l'1'1:r1•~•11 

Oil: 1;y11 th1.'t i1• Wlnl1•r1ir1.""' O.! 

M1•l,h)•I ~nli1:,1•ln t.c• II rn-:lll•l'll C,·,H.,(Ol-!l(:lJOCH;1 ( 1/i:I., I !i); f)l'II· 

1lu,:i;d ~y111hct ienlly or oht ni 111•rl 1,y m111•or:11 ion niul 1;11hM1''1""11L tli11-
1ill:1Lic-,11 wit.It slm1111 l'r11m l.lw IM,·1:-1, ,,, 1;,.1111/uil'i ,, 1.11·11,·1w1/w11s 
l.i11nr (l-',1111 /1!riM(riUII:) hJ' ft-1 1111 l.lw lml'h t►f 1111111 /11 lm1 //1 Li11116 (/",Ul\ 
IJc:1!1/(l('i'III'). 

Nolr - •lt lllll!ll h11 lnlll'lu<I 111 inrlicn;,, wl111Uwr ii waK 111<11((1 ~)'ll ' 
tl wth:ull~• or 1,lixl illud from <:ii hor o ( I hi• plntlh u1<,11~i,mc:(I c>hcwr.. 

Pnaml'1l\ \11 11 , 1•'11\Hlll nn l,111'1111~• ill f(Ol11lh,11•i1, ,rnd l11•l uln oi l1) 1rntl 
in lilll llY ut,hm· 11!1111111 h 11 l, l.lllt ,:1 111111u,r,:i11 l r,r11th1<'I i,; 111,111,lly ,;yn l,h1,1, 
ii:. 111,,d u U)' c~1cri fy1111t ,,olkylk 111:111 l\'il h ,1w1hyl nl1•olt11i i,1 !111° 
1m·mmr1• 11r :mlc'111 ir 11\:id 111~,1 il iKI illin;:. 

n 11Hc,1•i111 l<111 · .. t;olorlc$~, r 1,Jlo1vi1,l1 ,11 ,.,,,.l1,l1,,l1 liq 11111, h:1vin11 t lr~ 1'1111r• 
11 r11.1ri1;.ti1•. tnlur IUl<! t r111l(1 ,.r wi oh•nitt;,~~): )IIWl'·ifi,- Hl 'Jl\'h,\' (>.~·1Hl1(•(ic:). 
1.11\!J lu l.1/l!,, tfr111n 11,111hhl'l'it111r lm1ul11l. 1.1'1(; to I.Ill,!: lll'il>t l>1•11>,•1·l't1 
~ l ~) 1,, 'l.iN" w j1 h scUll(I t l1·r~nm1~ot.h i1>11, 

S t•h1IJll lt ,1•, -Nli1:lt tly r.11h1hli, in w11 11, ,; ""h1 h11• i11 11lmh11I 11r 1:lu\!1111 
,u•Hlk ndtl. 

l)M(,~"· A 11h1Jrnu11·1•111,i,•u11111t·c•:,~i1.1• 1m(l tv11111/n·i1•,•i11111/ il,..,·r111111 • 
nl;("~ii'). /\ff ll pl),1rn111ct!11Ur11l 111·1•1•1.~ily, it is 11r,~d l,(J llnvur IJ 1t• 
<,ffici nl ,tr"""'lfr C11st'1lt'Ct Sw1r<1tlc1 1:1,,;,l, ,,,·11•11,.1 , 111111 i1 i,: ,1, 11rnl i11 
l!\'ur,v r(,t•J)lld to wi1ll 11ri;t'C(,11 o il m· HW~1\I bil'd111il. /\ :, 11 , ·m111111rini · 
ttu tl, ii. is npp li,•d l,o th(• ttld n i11 lh,1 l',mn 111' 11 li11i111c11i , 11i11t 1111•11 I 111· 
111 1!11111; ,:11 rc »huulrl hu cxl'n:iM•tl •h11•1- ~11 11,;y)ntc iK nhHurh~,11 hn1111:h 
1,lw111<i11 . 

C11 11tir,n .. . )\\,, '11111111 i~111uulh1 lil<u wi111or11nw111,111\d)•, ii i i; in1r<,~lvd 
li•1•q1u:111I:,, liy.:l1il1h'i'11 11111I hrt,, (:1,11~rn! nlHIIY 1i>1.,1li l.im,. /(,,,.,, 1J11I of 
/ li t• rr.o ,•h 11/ 1•/ti/1/rtu. 

l)o~u .•,·,.,,1,:,.1, in l11Lion~ 11111! ~11h1t i111111 in 10 hi 21i% 4'\lllt:Clll rtl • 
1.i, 111. 

Mono110Wum Gluttimtile 

l l•l:!-4'1 ·21 (;~H.NN11!),.[·li) (lti'l.1:1) 
J1rn11nr Rtlo ,, .... 1, 1~llll U1~ rc,mw11f11Lic1l\ .. r hr•1•1 >lll(!tlr 1lr 1n,1lt1h!lt'~ 

(11• hy hyd1•11l~•,)in 1.1f w 1w111hh1 111•o l,ui111,. 

J)<1ij1;r ipl ion .. · Whiu,, 1:1·yKl1111i>1c powd(1r. 'l'h(! p(•uluhyd,·ot.(, (•l'
fk,r,•xcc~ iu nir lit r11r 111 \l ie 111111111hyl\ml(,. 

1'11h 1bllh)• · • VNy ~<>h1lil11 ir, w,11,,r; 11p,,rin1:t.v •vlubln in uh~•hool, 

IJU(lij•• .. l•'l11v11rin1t ll((u11I, 111111 11111'1\111,,.,. 

Nutmco 011 

M~·ri,-1ii;n Oil NI·' X Ill ; 1~11;11. h1di1111 N11t111t!1! l'l il: 
W,~1\ l111li,111 N1111111111 /)ii 

The 1•ol111ilt oil , liHWl1•cl with 11tu.u11 rro111 t.hc drfod k,,m,,1~ 11t'1h11 
ripo ,1111:dH of Myri.~f.i t:(I / rnr.r11111: H 11u t.1.11y 11 (J•'1111t .MJ•rixl,frru,1•111·). 

Cl)1)11t itn11111.11 .. , .. 11. wmloinK oho11t. HO% ,,r ,l-phrn1w nnd (l ,1ic1m
ph<!t11', B% 1)1' tli,J.WMl</1(1, 11h1111l. li% or tl rr: 11l1111h11!n d•l><•l'lll•:,,l, 11,m 111i-
11I, ,/. fi111J/(J11111 11d tf'l't>i/11<11/, ,1% .. r tu;i·r ii1ici 11, 0.6% of' ~ll/1,0/, o,.!j<fo (If 
111,vri,<l.i~ llCicl rre1; 11111) 11111•111,m,, 0.2% ul' ('ll/:(•111,/ rind i11w111f/1!ttt1/ Hllcl 
1.rm:<1s oJ' 1,1111 11 lc11l1ol 1111·,,i111"1/•4 , n 1iitml , lilrn nl, lch yd c: ,rnd ~11v,.u•r1l 
11citl11, ni l 1, ro•o,111. 11K 1•:11.M,1, 

11 ... 

i 
I 

FRESENIUS EXHIBIT 1013 
Page 229 of 408 



120<3 C11Af'Tl!l'I (;(; 

l)t1Hl't'hlt.iOll•·".(;,, l111•1, .. ,,. ,,,. "'''" ~·••llnw 11, ,111,1 h11vin1t 1.ho ch11nu:Ct•ri•• 
1.1., ,1,lc,r 1111<1 1>1•l<.• 111' n111.1111,i:: ~,,~r.itk 1:rnvil,y 0~1111{. h11lii111 Oil) 0,880 lo 
(1,1/10, (W<:•t l111li1111 OIi) U.IIM to 0.~tlO. , 

H,11,,l)llltv• . :;r,l11l1l« in 1111 ""'"'' .-.,11u,1111. uC11l<X1hol; I V1)l111111< of Ru~t 
Jnili,m Oil ;i, :1 wln,111," of 110% 111<:l)llol; l volunno or W1,111 huli1111 OJI in 4 
v11l1mw~ ol' !l()% :,le11hnl. 

l.) Nllll· "" i ►rinrntlly l(H n /lttuorillJJ l,l//lml.. It io \IK~c.1 fot t.lti•I J)\lrJ)llHII 
in 11ro11111r.i,: At111n<mic1 S11iri1 (1111110 lli:13), '!'ho oil 11lrJO ;~ 11111plo)INI 
11,,1 11 //uvol' in fomlr1, ~cri.,1111 nlc:ulwlk lwvcr111\1:,1, <lm1lifrkca 1111d 
1.11)mi:rn,; 1.11 11<1m,, oxfo11t, ii, nlM iff 110;;1d in purl\1111ury, ll /or111erl,1' 
w1;• 1111<:d M 11 ,,11,•111i11,11i1•~ 1111(1 /111:111 .~1.imufont to Lho J(lllltr<1inh1•li• 
11111 tr(l(:t it1 1) do•.'¢ or 0.03 ml,, J11 ovo1·,fowo111 ii. (1<:(.ij 11• 11 nin~otic 
1111iKun, '/'/lit 11il i~ 1,uy <iiffir.u/1, l,tJ 11,mp IHHI Ill/NI if 11//1iltl.l,\· I.Im:• 
/1i11l:l1i1111l.t' i~ 1111/it /11,. flti1111ri111111111·p11sex. 

Ornnoo Oil 

)iw,,111. Or,1111!0 Oil 

'l'lt11 v11l,1tilo oil ohtoinml l,y 1,xpr(\i~ion frmll I.It<) lh1Hh p,,ol ,,I' l,htt 
t•ip<, fruit 111' Cit.ru,< ~i11,mni~ (l.i1111(,l O•hut'.k u,'1un ll11/111·1•11e). 'l'hc 
t,11111 11ldd1y<k ,.:,)11C.1m1.1 c11kullll1,cl 1111 1l01!1111111 (C,~1-boO), i~ 1.i lo 
~~.1w;., 

No/.,., ... •lio 110/ 11,<1, 1,il ilwl /11i.~ u t ,1r.!11i11lhi1w n<l1l/', 
Cl'lt1Htilmmt~ .. .... C1.1n8i•l11 of .l.fimm11,1w to tlw oxltmt. of 1.1t lc,m,t. 

l'/0%; in 1.hc n,m11i 11 i11g I> J,o 10% nro 1.h11 otlormtH co111ll.il.1111111l.1, omunr, 
whii:h, ill <minph!I< ot' Amc,J'icon orii<in, or<: 1Hfo1:.)'li1· !1l<l1•/ly,/,•, t•i/1·11/, 
tl-/ill(r/oll/, 11-111m,y/ 11l,•,>h,il rmd t.r11r.1,~ of <1,,lt:I'• 1'/f /11r111ic, ,,..,,1.i<:, 
t'.Cl/)1'\'lil,' 1111<I ('(/ l)l'it• :tdd~. 

ln. ndditi1.111 to mo~t (If lll(c<C r.m11pm1,1cl11, l111linll •l)l'(lth1\:1!1I ull 
<:11nl11il1:; 11, /<'l'J!i111111/, /.<ll'/Ji1w/11111•, <t• /.1•1·pi11,111<1 nntl 111,11./1,vl 11111/,m· 
11i/,,/.(•, 

1<1!11t. 1111clo1· 1.ho 11111111) mmli timh< i1. ifl v<wy 111·11110 to ,11,c,,mp,1~1,, 
,uul rnt)l<lly 1, c:t.111ir(!M 11 l.(!f(,hinthi,w odor, 

Do•1•rlt1ti(11\•··· l111(,t1Kt,ly ~•••flow ur,1 111<•' ,1r ,l~o•p 1,rimg,, li11\li,I, ,whid1 
1111~~••~M"" 1111, llh111'n<:wrlr.1.1<: rnlor 111hl 111111<) ,,r 1.ho 0111.,,,. 1111rl ,,! l'n,~h 
%Wc,1,1.orn11~~ 111,r.l: .. pc,d lk 111·111•lty 0,11,n h1 O.IMII. , . 

~11l uhilHy .. ... M i,,,('il)lii wll,h ll,,h;;<l,·111,,(I n1te1.1h11l 11ml w1Lh ('11rh,111 1lt$11l -
1id,i: dill,oh·,•• i11 ,111 m11111I ,•ulmllt! of 1:l11c:inl n1'.l!( ic ncid, 

l.lH<•~· .. ·i\ ffovtJ1'i111f 11111•:11/. in (,Hxlr~ (1ml ullw,· prop111•m.ion~. 

01'6ngc Flower Oil 

Nr.mliOil 

' l'h~ vQt11Wc oil dh,1.i11~1I from (.(le f'r<!Hh l111wt1r~ of Citrus m11w1 • 
(itu11 1,11111(, Wi1ll1 /111/,111:,me), 

C1>1•~t.ihtN\IH• .... [J.,OcimNll!, 1-«-pimm,i, l -camJJ/111,w, 1liJ;e11l<'ltu, 
/.fi1111/oill, 111im11i11/, f111·1wJ111I, ,/.-t«rpi111ml, J)h,,n:vltith.vl olr.r1/11J/, 1111 .. 
rol, m:1•01,'d(J/, <l<•cy/ir. c1/c/ttl1,1••/n, j11,m1111111, 111111/tyl 1111/./11·1111ilot,:, in• 
d11fo, 11<•1!/i,i 111:t111·~ 11/ /,/1<, cr/1:oJ/11'1/~ 11rt1Munt 101d 1,rncos 1.11' ,•,'11:rx 11/ 
/1(m,wit,, 1>h<111y/11,w/i i, ,1111.l 1111/mitit: ild(/JI. 

l)1•~1,i•i111i,11, .. .. l'nlt: y<•llow, ,,)i11,hl.ly fl11orn11c1•t1I, )i1111id, which lmi,0011111 
1·,•dcli~h hr11w11 on t!~t><>l/m'tl 111 li11h1. 11111I ,1lr: diHtiiwt.ivo, rro11r1111t 11,lur, 
nirnilnr ll\ t.hal or llrllllf!I' hl1r.1 ►.llllllll, n111I ml 11rom111,ic, 111. fi M. !IW~t.,1., llwn 
~1111wwl11J1. l,il.l,•r, 1,1,1111; 11111v hnc11111(, ttn-l)ic! or •ulid 11(. low l~rnp1•1·nt.11rc,11: 
11111,dfi,, 11nivi1,v l1,m1:1 1,1 1i.liHO: 1111t11.1·11l w Ht.mu• popct; 1111 11kolwliu 
i.oh1111111 h111, 11 11i•1fr1, //111,r<'~c,·1u:,,, 

tJllml•""" / lmmr 1111d p11r/1mrn. lfovc1,·11I luKx v11lunble vc1rilltl~~ of' 
1ho oil <11'1! lu10\Vll t!vlllll\(1n,i111ly. 'J,' l111M11 nro 1l111•i1i1111lod 1\H Jlit:W'<HI(' 
(from Uui l'i•1•11h rlow~1·H of hill(lr l,)r11111/c, l,h1, or!lilrnry 1wr111i oil), 
J'ort.111111/ (from t,h« fruMh l'lowrn·• of HWMl. 111·1111,:0) lltlcl f'citit•wt1i11 
(l)',1111 th,, 11>1\\'IIK rmd yo11n1t 11h,11}ta ,if 1.hn hiuor 01'11111.(11), 'l'lw fh11ml. 
v11rlol,:,, j~ llnmvu 111< J-'<,t.1,lc. 

Orono0 Flower W~tor••"t)B00 1300. 

Sweot Orungo Pool Tincture, 

P1•1111111•11t.lcm, .. .. J,' ro111 ,,w~-.,1. nrn,1µ11 poc,I, whld1 io tho 011to1· l'ind of 
1h11 111111111·1mdu1ly c:olvrotl , l't·Mh, rip1! fruit or Ci/,1'1CN xi11m16i• 
() ,i1111~) (Mmck (l:'11111 /tu111c<•<111), by t>rnce~~ M (1>n1to 1 M!l), M,,c, 
<1r11Ll1 r.,00 (< (If \,he 6Wt:~I. oron"'' 1mul (N111.,, .•.. /~xc/111fo th" i,111u, 
,,,1,;1,.• 11111•1.iou t>/ Ll1ci rind) in \)00 n,l, of nkohol, 1111<1 1:omplctc the 
lll'~p11t111-ion with 11lcnhol l,i mnlui UH, p r1i<lu(,t, 111(11\Hlll1, IOOO ,11L. 
\J•n l•llk nu th~ f'i\t.uri1111 11111di11m. 

''J'ho wh it,, , ~>1·1.ion (If lhe rind m111.11, 1111L h~ 11•11,I, "" 1.111, ,,1·(111orlio11 
o l' oil, whit:h i• only 111 ihc! yfllli,w rind, is rNhl<:NI, ,,nd Llw hitJ.~,· 
pri ncipl<♦ J111Hf)i,ri1Ji11 iK i11(,rmh1,,1,cl. 

i\lcl}hlll Cuntclllt· .. f,:), "' '/:>.%, 

UHuw ...... f\/1<111!11', 1111ud in Hyrup•, 1ilixir,; 1md u11111li1io111<. 'J'hi,, t.ln,:, 
Llll't w111:1 i11(.ro<h1c:ell J.u )1h1,·idc! 11 1folil:11k ot11t11fc l1t1vm· <lirncL l'n1111 
lh<> fruit irmu,11d ,)f dl.'J>i.mdinH 111,,1,111r1111w1 , ,i i whi.,h HU frcqucnt.!,v i11 
(,cr(,hi11(,hi11111,o 111111 m,flt t'<ir llK/1, 'l'h~ 1.inc1.111·1, kc,~fl" w1,II. 

Compound Orcuigo Spirit 

Co11l11i1lt1, ill u11ch 100 ml,, 'J.1> 1,0 :JO ml, of IJw mi~cd 11iln, 

01'nll!l<J ()II , . , . , , , , , , , , , . . . . , . , , , , , , , , , . 
l ,{11\IClllOil '' • • , , , , . , ,, • • • , , • • • , , ' ' , , .. ' ' ' ' ' ', , , , • • 
Curlu11<101· Oil .. , , . , , , , , , , , , , , , , , , , , , , , , , , , , . , , , . , 
/\nl,H1011, ,, , , . . . . . ... , , , ,, , , ,, • ·· · · ··· · ··· ·· ··· ·· 

200ml , 
rioml. 
:.W111l. 

!lml. 
/\lcuhvl, 11 ,n,md~•H· ,1111111ti1.y, 

To nluki., , .. . , , , , • , , , , , , , , , , , , , , , , , , , , , , , , , • , , , , . 'i'iii1(1 ii,i', 
Mix llw ,,ii• with ,mffici1ml 11lcohol t11 m,1lrn tho 1>r,11h1,·1 111r,,11111rc• 100!1 

ml,, 
/\li:ullul C11 ntu11t, .. . (jf, en '/ri'!i,, 

U11t:li•····/I fl"'111t for 1 ►lixirn, All ulc\!ht)lit: Hol111,iu11 ,,r l,hi11 ld 111I 
p,i,·111i1.K tho uniform i11h~id11ct.im1 ,)f nmnl! p1'C11)11r~lon~ of oil~ 111111 
,1IHtl pfOHOYl'le~ (lf/lllltC 1111d lc llll)ll (Iii!<. rrom ,·apill 11i<i<l111.,,,11. ' I 'lw,;1: 
l.wn oil• !lhc)\lld b11 bo1111ht in n11111ll qutmiitiNI l,1y \.ht) 1ihm·111111·i111, 
1111\(:(, \,h(! ~piri(. iH 11111,fo m,ittt H11l.illf'nC((11·ily !'rum oil, l11l11:u fn•nt 
IJt11.ll1:h 1101 pttwlo11~ly Ol)t!llt!<I. Thi~ will h1n111•,1 1.hot. dc,li,:1\1:y 1,f' 
llli.vor whldt 1th1111l1I nlwn~•,i ht:, t:ht, rnl'tt1riMl.i1· vf ,,!i~ ir~. 

Ornnae syrup 

~Y'''Jl'' ofOn11w1 Pucl 

C1111toin:1, in cnch 100 ml., 4fi(J 1,,1 lif>ll m1( ot' dirk 111:id (C,iH.O,l. 
sw~111 0l'lllllf11 J>,elll 'l' hu,1111·1, .' • . . . • '''. ''. ' ' ' •. ' . '' au lltl, 
Cllrh: Add (1111h)·1l,•011•) , , , , , , , , , , , , .. .. .. , . . , , , , • , , II tl 
'I'll"' ' . ' .. ' ' . .. .. ... . . ' ' ' ' ' ' . ' ' ' . . ' ' ' ' ' ' . ' . . . - ' . . 1f, I{ 
!,11101·,1~,• , , , , , , , , . •... .. . , , , , , , , , , ... • , , , • , , • , • , . . , h20 1J 
l.lurirlt;d w,,1ur, ,, K\1Cl'i,d1111( •1111111Lil)•, 

'I',, n11,kr . . , . , . , . , , , ... , •• . , . • , , , , , , , . .. •• , , , 10110 111 I. 

'l'ri1orntt1 t.he ml(: wi(.h tho ti111:l.11n• 111111 d t.ri(, 111'id, m11J 1wuh111ll~· !''"' 
,1011 ml, 111' ,,uril'ii!d w11tm'. 'l'ht1I\ hl1A:r, r~lmni1111 th11 fit~I p11r1.i1111,11,I th~ 
rn11·1111, until ii, '1nr,,1111c11 dMr, 1111d wnMh 1lw 111111·11,r und filt~ir will1 
,111,101th 1rnrlri1!cl wul~r (,, 1,1,)k(• lh1, filtrnh: ,.,,,,11,m·,, ,JOI) ml,, Di.~olw 
t.111, Hoer,~,., i,1 lhlH filt,r11h• h~ 111;it1,ll,m, whl111111. lw11li111:, 111111 ndll ~••ou11h 
1l\irlt1,,d w11111r l,i 11111k,11.1111 p1·11<lne1. 11111111111r1, J()()l) ml,, Mix ,11111 i.1.roi11. 

Nr1ti) .. .. l)v ;u,t u.~,, 1vyn,11 1lull J11w " t1.•r·,:Mnrl,inr1 mior w ' fu,rl,' ,,,. 

~lww~ u//1(!'r i1t<lim1/,111.~ 11/ d1:l1•ri<>l'l1/i1111. 
J\lc11hol Co11l 11IIL· · ·Yo 1,111%. 

Poppormlnt 

/1111orlc1lll Mint.; l,11mh Mir•I•: llr,u,11» Mmt 

CollMi~la c,f 1,h~ driml l1111f 1111tl flowot in1: (.op ol' Mi:,1fl1<1 pi11ai1,1 
1..11111(1 (,1"11111 l ,11/iill/,M), 

U!'tlff .. ,.'J'hc 1m11rcc nf ~rotil\ (;(1l<,r for P<iJJ/J<Wm1'.1t(. Spi,·it (11111:c 
'/Ott), 'l'h1, o,lor ,if rrc1Kh 1iop)l<:rmini i" th11.• u, 1.h1, JHP.H111H111 .,r nb,1111 
?.% of 11 vollltflc 1,1il, muc:h or which 111 loHi v11 ch·yhllf tho loovo~ ill nil-. 
h iu c,11ILiv11llld witl,'.!ly bot.Ii in th() \JS llllcl li'tn1m,, It romicrly w11s 

uuo1I 1111" 1:111·1nh1/ll.ivt1, 

Jl11p11u1·111lnt ()(l .... .'J'IH• v(1l11dl~ oil di~tilktl wh.h •k1HII (r11m t,lw f'n,~h 
(IV~rtirmmd p111·111 of 1.1111 llowo,·h•I( 1>l11nl.ul' M,,111/111 (ll

0

/'1•1'1°1r1 l ,inn/i W/1111 
J,11l1i11tc1e), ruclilfod IJy dl,1tillntiu11 tUHl 1wilhol' p,l'U11lly 11t}r whol~y 11\,. 
m11111.h11llr.<•d. It ylold• ,iot lc,6,o 1.111111 (1% 11f e~l(,rK, ('t1lc11h1t~il ''" ,111,nthyl 
111~,11111<, IG,~lh1.0,J, 1111d n111 Ion~ ch,111 Ii()% of tt>tnl 1110111,hol IC,.,M,.,Ql, 
fn:c ,m,I II~ (eHlcrH, C,m~lil!«•rlf•: 'l'hi• i11 m\tl 11( th~ )11(1(1(. im111)r\11111. ul' 
1.111• ttr<•111> .,f volnlllo oili, The chiuf' t1)1111~it,11un1 i11 M,,111/wl (1>n1:1, Wrl) 
whi(:h oi:mm• ill [.h,i luv,W,l(l\tory form; ii~ tt~lor, 1111!111/1:,,l 1m,11,11,, 111 
pr<••.•~11~ ill II m11l'l1 um,tlllir ,m11111ll!·· C~Utor cu1111~m111d• wl!ld1 nm prmmn\. 
incl11clt11.h~ lwlonu mim/./i,me

1 
/ll/.ll'f1l111111, ,,,1.11111•1w, l, /11111}11,m,,, plwl

lun(lr.,,w, rocli11,,•1tt.1, mm1lhyl J>:Ol)ttf,,r1ttc~,hwofllff/'l(' ulfit•hrci,•, H(:ttta{,J,, . 
l11•1h1, m,mt/1<1/icrn11 , d111111/, 1111 uni,luntifl,:11 lm:/.11111, l<., 1111-lrnOd 1111d 
1i'r,,,1J1,hly mnyf m·1•Cufr, Cnlorle~~ or 1mlo :,,,,n,,w li<1nid, h1wh•1t ,, 11lrn111!, 
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1wm111'1tt.i,~u ,,,,lor o( ,,,~,;11,H'miut 1\1Ht ,, IBIUl!l~U I (1mt,~. r~1Jl1)\\0 ,.irl h,\0 
, , 

1,1i11untiri11 of ,·ohl wh,m nir JK ,lrnwn i111.o ~,ll.' mqo(h; ~,,~!1~ifk ~rn1dt,\ 0 0.Ji~)r1 
I() O,HllH; I V••hllllH di1ou,l\'1••• iu :1 vuhuu,•,.; ,1f ','o•I(, 111•:ulml. I f~n,: A 
flu l.'iJl'i llJ! ,,,:,111 ( , •'(0'1t1iw1a,,,,. unt i '/( f)jil fr· d1'nl lm:111 ,rn,t,,;, / h c·tfr. It (11111) iu 
~m,~d , :x1.1n)1,iv(•I,\• ri,1 ,. J'lnrror i11 ('Hlttt,\1, ,:h1°\o\' it1i; 1:u,u, t•l •~• 

Poppot111lnl Splfll··· -1m110 790, 
P&PIJ(mllllll Wotor-•• ·Pl.\00 ·1:300. 

Phonylothyl Alcohol 

l'ht,llt'l•h,vl 111,,.,hi:,1 jlH)• 1:<•111 c,,H,,,o O:l?. .I'/); f>l,O.'. IJ(K ill II 1u1111l111r 
nf ' ''"'"'11.i>ll ,,iii; i.nch 11:; 1.h,,:,1• ,,( m:,,,, 111imli. h,vud111.h. ,:11nl11l.io111111d 
nth(! l"W. 

l>Hi•(.~i•h,llon ·C•Jlorh,~,~ ti,wid with -1 , fu\\(:,l ilw od,H" mu.1 n :1hJll ')J, 

h1Jrl1in1: hrn•t•: 11,,lid1ri1\~ Ill ·<>.'/": ,,11c•tifi1• f(rovily I ,Ol 'I Iii J.O:!ll. 
'°''►1nhUit,\• ... I 1~ lu t~O 111I. of \\'al,•1'; < l u,L •••· nlr.-hol, ,.,,,ul'11f111•n, or 

c.•lhN~ \'t•r~· 1i1)1uhlt~ .i, nx,H( oih,+ dy,•t11·lu 01' pt'1>1•yJ<1tw idy,;oL !dlrihily 
t.nh,1hfo 111 111 i111•r11I n;L 

\lm.,~·-··· hll.l'<)(hl(:(u.l r,,,· the(, rm lill ;111t ih11<'.l(!ri11l Ul((>II( it1 ophl h:,hnk 
m)lt1,.ihUN, lu11. i i. is ul'limihttl offN:tivcOt•,;i-. 

It ix 11:,1:ll ill {/()11</I'", 1111" ·"Htp p,•r/r111w 11ml h1 llw pn•p,,rnti,111 of 
1:\•nth(,t,1◄; nil,; ,1f rw,,, m11I :,i1nil11r l1(11VH nil~. II. ii. 11l1to :, l'llli111bl1i 
tH~rfl tUH,! fi;-;:a(.tVt\ 

Pln0 NtHttllc 011 

'l'lw voln1il11 ,,ii ,li,,1 illt1d wil.l, , t.;,,1m l'1·,im 1.h<• ri-11i.h l1•11r or' />im1~ 
(llil//(1 Tlli')'II u111l it:, \'Ul'ic,fy fllllllifir, flfoc11k1,) hl•linri \l"mn r•r,rn
<'•·'.IW); ,:un111illK a fo HJ%, l,y "'ci1:hl, ,.,f (•,.11,1·,, ,:,1kul11t,>d n~ C1 ::HmO:, 
(IJllrlly l jl()c,I 111.d. 

Comi•-hu,ml»· It ,,nnl11 in:11h1111:1·p,1oi,,. / . .,.,,i11,•11o•. ,1,pi11,·m·. /. 
plr,•//1111dr,,,,,,, l•li111011,)11e, 1/i//l'll/1:111:. 11ml possibly >,rlm•:./l'('tl<:, lhto 
,mtc,r IH>1·11yl 1u-N11f,, mul f;l~vu,•111 l•1ticlnu1ifinrl t.(~rp~~n•~ nuci ;\C,m\1,1l 
H.1q1c11<.t olc,c,holti. 

nuuc,•laflion · Colodrnii; lu ~•Hllowixh li,1uitt, hn\'hH: a 11lt~:U\I\Jll. mn· 
Uiftl h~ rnlnr \\nd O hit lnf c J11,HIJ!•.'uf ltmlc!: t\ptt1•if; ,., s~M\'1(,\' o.r,:;:t (t) 0,H't J '"' 
:!!)<'. 

~uhal,Uit.): I ))!<~•,I\•,~~ itl ,i.t, 1,1 In \·nJuru1:r.1,f1fO',', , aln ,hol, 111'1 ,•n \1,.•i•h 
I 11rhidi1~·-

l.11tn~•····•Chid'l,1· 11• 11 ,:,,.-rf,,111,• ,11ul {fo1111ri111/ ll//1'11/. I ( r,Juo i11 c,m. 
plo:,-ccl m, n11 i11h,1lo111. in hrnrid,lti,:. 

Rar.pborry syruf)-····Ptl{Jn 'l;l02, 

A<>GO 011 

OHu or Huao: Au,u ,,r Hrn,u 

T iu, voln 1.il<, ,,ii di~I illc,l with 101(11011 Cm111 t.!10 fr•1:1h ll,.,w,)n, u( l/11e1, 
1!nllim l ,i11116, l/<1s<1 <h1m11,,,,•110 Mill,ii·. 11◄1,w 111/w l.in116, Uo~11 <:0•11/i • 
{11!i11 1,inn6 and vari1~t.im1 ,-,f 11,,1~,<• ~ptt~~•P"" {l•'nm /lf,.-.,r.•t'(l r). 

Cn11~fi1.ullnlll····••l'r,1111 Uw q111m1.il.a1 ivt, n11111dpoin1 1hr, ,·hi•1r <·mn• 
1m11ml\.11 111'(: tli(i ulcol11.1IR 1/c:l'(11ti,1/ IC,,111 ,.1)) 1111d /.i,i/rmwl/vl 
tCrnHmOI. 'rhc :Jl!Mf\lih•rpU lll~ :,lt·oh.,h; /m•,uuw/ nn,·I u,,,..,, or;cur Co 
th<, ,~~l,ml ,1f l')i, 111111 :; !.11 JO'!,,, l'(,spe,1t.i\'i:I~•. '1',111<11.l111r, Lim !'011r 
11l,:ohol11 ,:011:,1.H.11!11 'fl) I u 'I Mi, nl' tlw o i I. / 'lrC'II I'll'/ It 1•{ 11 /r'11h1,I. wh i,:h 
rninwri,,m, I% 11f U•<• oil . iH 1111 hll])<\1'111111 otl·•irifu;n111• corn;J.ilm•n\.. 
()1,11.,,• ,,11111 pounrl~ proru,111. m (, linrdo/il, ,,u,:1•110/, !lf11l,\'I C1{dr•h_y,/11 , 

1.rm11:" u r' ••i/ru/ ''*' 1w,, l,1)lill hyt1,o,•111·h,111,: ,,r (.h .. pnrnffin st: l'it'II, 

no~~:l'ipllml /I culo,•11,.11,JI y,•111,w liqui<I. lt'hid, hm, lhrd1~nWl\'Ti1• · 
tk ,)(tor nJUl c,,H1(' nl' rum~; al. ~~:,0, ti viK1:1n1s ~h11iiil; ,m ,;l'titllMI ,:c>t'llil\f! ii 
dhtUl{U!' h • ,111·1m>-h tct,11l, ,:ry~u1Hiuc 01.m~. whi\:h m~•y h11 l i1111clfo1l l'dnil)' 
h~• ,,·nrmhlJ!: :tpudfk f(nt\'it.;\' 0,H•IH ' " (),im:t n( :~nn \'t1mp,1r(id wil.h wnl4~1' ul 
1n°: J u,t. mi,rnn wit.h t mL of chh)rul'm·1H \o,.'ilhol.\l torhiclil.y; IIU nur 
,111di1 i,111 of 'l.1) 1111. nl' :)i)•:;. 1,lo:uhr,I ,., lhi•• ,u1l11(i,m, thl' )"(•1,111lin1; li•1•1id ii, 
n,,11cr11l or udd fo 11h>it,lm\(11I li trnrn, 1•1,1u!r 1111d d11,,,,!•i1h II f»'~•~1,1111hu, 
1·t~ilidul~ wi1.ltin f, t11i 1i m~ 1,lnPdin1~ nl :J,01

' . 

1/110~ · · l>ri1wi1,nll.1· "" 1, p,•1•/itt11<•. II i» n,c:111:ni,.ml nffid11lly for i1 11 
111111 ,,,. ,111 in1~rr!di1•11 1. l11 /111.,e W<ih'I' rii1,111,,•111 ;md ,:,,,m1,1k,. 

PHAl~MACl;lJllCAL Nl?.GfWSITIES 1:.!0'I 

Slrono«1· Aouo Wulor 

/l Rtll,nrofml g11lu(.io111.11'!,hi, ,11lilrifi,i•un1111fin~i1>lei) nf1ht1 flnwm·i, of 
/111,11 1:1·11li/,·,/i,1 Linn(! (l•':ull l/o.iw<w1•), pr<!p,11·1•1I hy di11tillhl;: lhu 
r'1••~~h flrn1·f'r11 \vit.h Wrtl\11' ,11u l i,1, p11r111.in1: t.h<:. (•X('.(:~11 v<1lulilc~ oil frnm 
I lw clNII', \Vlltl!r 1i(il'l,io11 ,,f Uu1 rliit1.ill1lt,,. 

N1J/l!···•• Whc11 dil1Jl.,,,I wi(.h ,111 <h1111tl vohn\111 of 11mii'iNI wolOJ'. ii 
nmy ho n11pplit11I wh1in lfo,11.· W111.,,,. in rnqoir11d. 

l>t!l«:rl1,thu1 ••Ntltll'ly 1'.ol111•h•,;, 111111 dl•~ r Jjq11i,J whi.-11 p,.,,,~;110~ ihi• 
1•lNmrm1.••d•,r (Old tru1lu .,r fn~rilt l'<l~l (! hhnumm:,: UHUl( 1,,, rn1, 0 from \'lfl)'Yf · 
l~UH'lu, mrn1l"w1m nnd f•mn,,, l(Jnwl.th;. 

IJ11,:~ ... .. A11 i11ii1·1!tlim11. in //<1st' W<lt l.'I' ()/11 l.1111ml. II. 11mm•Un111• i• 
i)l'C)Plln!d 0Xll)ll\l)(>rnl1(,n1rn l1• from C:1)11('.(111\fll kll ,.,r fl'mll Mm, uil, ltt.H 
,11wh \Vi<U•r ik 111,L ,1flkinl 1111d rurd,1· cm111111t'll" r11v,1rnhly wil.h 1.h,! 
frt>t•h <liwtilluh! l'n,,11 nu,1, r1,11,1lt.. 

Sncctu:irln 

,.?.• n~111-,nn1h ht't.1ll ,a(i'lli•lllll', J .I •diuiid,•; Ulu»id,,; ,1,H(•IW,o!.11llimid1• 
Sn>i:i>1 {lf,,1•rrm1:h.,· \•'••llrwur); Sw1~1,t,\ (.1';1;uibli) 

l ,'.t -l.!1111Zi•ot.hl"ioli11 ,;i,01w I. I •<I ioxillr, II! I •<)'I .\!I C:·:H;,N().,1~ 
rnj:\, l!i). 

l'ro1u11·11 1iu11 • •· 'l',,lm,11 i, i:; n1~cl,•1l wil h d1lorn,,ulf,111i1· ,will lo 
fi irn, 11, luhu:11,,,.,,lfonyl ,1hl111'idi,, whid1 i,1 •~•IIY<iri1•d lo lh<, ,,11lfon
an1i,l1! with 11mmm1ia. Th<• m,,1.hyf 1:1•11111, llw11 hi osidiz,!tl wilh 
11i,,l11·t•11111l.1• yir,filiil(I h·kt.1lfouu,ylh<>11wi,: 1wid whid1, when licut"" I, 
r,,rm" th~ cydi('. irn ick. 

l)oNtWh >llou • \\'hiti! •~r~1,,1nb ,,1r r, wl1IC0 1~J•~11,1111Ji.1u~ 1m\\il1•r: u,i., .. fo~~ 
111' hoh U, t'uiot n1•um0lk (J(lor: iu d iln(c: 11oh1lit'O\ it i~ h1h,•111•(•lv :-O\v4!d~ 
1n1h11 j,11u1 mv odd Iv l itmUK~ l\u?I,.,. hMWt'l!ll 2:u; lo :t~Oi,!. . 

S11luhilit)'·· ···l ~ In :l\lO ml, ,,r w11h-r. :11 ml. uf 11 k11h,,,1 ,,r ?./, ml. nr 
l,11m111: 11·,11m·; .li11hl ly ,,.,Jllhl1• i11 d,l,.,r,,forrn ,., ,,,1t,,,·: 1'm«lily di>»f1ll•t:cl h~· 
1Hl,1tt.• m>l11lim1 u { u11111uulit\ , fmhttfon!'-1>f ,~11<:,li h~·1frm,;di1t1, 1lr )loh1tfo)b of 
11lktd1 ••t1rlnhu11,,,, wiih Ou: (!Vulul ,un ,;1' CO,,,, 

l.hwH ···· t\ HW(•(H,.-niOJC 01~•'1\f. in t\,•omn!.u- Co:..·,·wx, Su,;,•,uln f•'J,,;,J, 
,•.1·/r-0(:I c,nrl hi1:hly 11lr:,1h,,lic 1m11►11 r,1lio11,1. It iK "'' i11l.o!l)K1ily ,,wt-111. 
riu1 11•liU11?1~. /\ m}. 11,H pnl'tirn) io •~c1uiv:1l,~111 in N\\t01tll•ni11J: 1mwt•l' to 
,1p11r11~in1atdy :JO 1, ,11' ,,11.,r••~•·• If i~ 11t1~d '" 11 .,,,,,,,1,:11i111: 111:,•11/ in 
,•,:hid,~,,. 1:.11111cul fo111I~. lw.v1.,1·111w~ 1111,I in dicl 1> for ili11l111li1,~ lll n•• 
plnc~u 1.hc 1;t l<'r1.,:•<~. 'Phn n:lnl ivt: :)Wef•lt.:a\in1~ 1>t>wnr ,1f 1~tH.~drn1·•11 iH 
i111:t1,111a:ol hr tlilol i1111. 

Succhnrln Cnlclum 

I .:i •l!111\1-I011,,1 hin1-ul· :11:1//l-om•, 1.1 .. ti11,itl<'o ,,,11<-111,,1 .,.1,. h)•1tr .. ,,. <i:·n 
Cuh·inm <1•1li,1i,.11111 11fi111i,l,1 

I ,?.,llm11,im,l,hi111.1>lh1· :hJ1H! I ,I • dioxiil<, r:,ild11m ~111! hydraHl (~.:'/) 
[ft:1111 .(11 ,J,] C,.l l11(111N1,0,:::i1.,:l'/:,H}) (•IIW.4fl); 1111/1,1•,;//'(II/K IIH/1/l··:l•I · 
:q f,104,-1:11. 

1'r1i11111·11I iun••··•Bncd111ri11 ;,. rc,n1,1 11tl wilh 111;1,u1imul,,1• 11un111 it._y ,,f 

mlt·i11m hydroxid1, i11 "''""'"'" mi1Cli11111 ,m,I 1.lw rnx11lli11111101111.i,,11 i• 
,,m1'.flll.rnt,icl lo ,·1·yntnlll1.1,1fo11. 

1>1,Nt.•rivt io11 \Vhih : ,~l'}'litull\ or " whiH•, cryt11111fiue pmw.l1;t•: ud11rltr,-.-. 
01' h,w n fohH t\1'1)m,ltk 1Kiur: nthl m'I h)h•th.1►iv ... w,:ol lni.l t: 1,1Vm\ iu <lih1i.~ 
111)l1ltinm:i in i.li)ut,: tml,H,imt il in ,1l1oll( :U)(> iit

1

ru~ u~ :-lW('l•t. n1-1 H\l\'f,m1,, 
Holnhilll:V I II in :tH mf.,,rw,,11,r ur ,1:: ni l. ufnlmhul. 

Sacchmln Sodium 

t ,1. H1:n1.im,lhiu,wl •:it:al).,,,..,. 1, 1-dl, ,.,·hl•·· ~.:odium ,·;i1/r . <Nl1.\·tfr1tt ,·c 
.~ofvbl,• 8,wdun·iu, ,')·u/rtl,1,· t'Nu:-dcJ,,i 8,,cfi111u u·!lt.•u;.•oi-ai{imitl1• 

rr 
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1200 CHAPTER 60 

l ,:.?•l.l111ni,mU,,n,.oli1l•a•on<• I, 1-dividd<• ~odium &nil• (lih,vdrntu 
l(il(\(\.f17-:~t G·,H4NN1\0:1S,?.l·l~O (?.11.l!I); 011/i,)•llrow; IJ?.l.t•44 •1ll 
( :!Oli. Ill). 

Prt'lllll'nl.lcm-•-8Hcd111rin io dl~Kol vod in nn ,ir1ui111ul111· 1111nn t.i1)' (1f 
M)IIM\la ijCJdi111n hy1lrn~icfo ,ml.I th(\ ~111111.ion i~ cn11c!!1ltrnl.t•'1 \.n cry11, 
t nlli~11Lio11. 

J>c~orl111lnn• • Whit~ cry~l11l~ or~ wllilr. .,,yot,1llhui puwtl1•r; mlorll!sll 
i1r 1\111111 f'11l 111. ,u·,111rntlc od,w 1111d nn i111t•nH1•l~ ~w.,ut, loi,,tr. l!Wll In dilute 
,mluti,mk: in dil11to m1l111.iv11 ll 111 ~1,(lul :100 r.iuwM uo Hwc11~ 1111111w1·11m;; 
Wh\:ll ht J)11w1,l1,ri,d fo1·m h. 11»1111!1~• <,1111tnl1111 11hm11. 'A th1\ \.h1mrnt.icnl 
11m1.111111. nf' wnl~:r ,,f' hy1ln11.lon <hrn to <!fnornK<:mu:c•. 

8ohtl11Hty." J JC iu I.fl 1111 ,11fw11111r <ll' !i() ml. 1)f ,1k,1hul. 

IJ•o• ..... Snmu 1.111 Sri,n·Jw,.i11 h111. hnK t.lw 11dv11lllJ11((: t>I' h11in1e mm·o 
~oluhle hi n,~~u.r,tl 11()\J(!()ll~ 1)(llulio1111. 

A1111ll,mtluo .. - l!i fo GO lllff ,,~ /IClC(1~Mry. 
1)0•111(11 l•'c,nu .. •-'l'11i>f(lt.~: 15, :.10 nnd 1)0 m1:, 

Saroopnrlllo Syrup, Compound,N- Ri'>S•1:4, page 445. 
Shorry Wln& .. .-,page HPS-15, P~OA HMO. 

Sorbltol 

:-liu11i11; S,,rl)it; n .i-urhit.il: ll• Oludtol tlorho) (111/n•l 

',' 'l)l 'c' 1r• \rll .\, 
ttO .. (; --'i:-r-r-it••i--,,., 

ti H OH H ,t Jl 

ri-<.m,dt.ol 1r.o-·1(1-~1 e,,l'l 110., (lll2.J'/); i1. mny ,,,111111ii1 ,aiMII 
£@01111\:< ot' 0UH1r polyhydrlc 11lc<,hoh1. 

lirc1111rntion ..... com111<•l·oi11lly hy ruductioll (hydro1:c,1111ti,:,n) ol' 
e-0rlnin Ulll{llrs, ~11ch ll~ l{IUCllM(l, 

llcHcril)(ion ..... Whilt>, h.v11rrn11:,1pit• p,1wilor, 1cnllHllt,1 (>I' fl 11kc,. llll\'illl( 
,11,w,,1>1. 1~111«; tht• u~uol rorm 111,,11~ .,1,.,.,1 !)11•. 

flulubilily, ... ) n iu 11hout. ll,41i mL of wukr; sli1d1lly ,mluhl,1 in ,1k,1hol, 
nu,t.1,,,1l<tl ••r nc1~tic ,witl, 

Utll)H ...... An c1~11w!,i1•1/iur1!/ ic: 1(iVcn h1tm1•1:nm.1ijly in !\0% (w/l,) ,,oh1• 
1.i1J11 10 diminish mlom,1, lo>wm· c?or1,l11·0Mphl11I ))ro~g,11·c: <>r r(\(1111:11 
intn111cul11r pri111nm·,, in p,ln11.;om11. Tl. 11l~l1 111 u111td u• ,, lt1xut.iv1!, 
llWUlll.01lm', hllllli?t:bllll,, 11l11Kticlt.()l' 1111<1 , in 70% lrn/w) ijOlutiol\, lltl II 
v<1hiclu. 

Doko• .. ~ow I 00 ml. or ,1 Iii>% ~oluf.fo11: Ill.mt!,,,,, ,m,I, :lo c.o 50 tr• 

Sol'l>llol Solution•~ n ,,·111~r11<ih1t11,11 .:m1lniuin1:, in <?nd1 100 u, ,;9 .. 'II 11 
of 101,1111,11111111:,111lll•Un,11?~s,,11tinlly nl" l),11orhitol ,m<l 1111m,1ll 11mmmt of 
mnnnilnl 1111<1 ul.lwr 111,uncrlr: polyhydric nlr.ohok 'l'h1• ,,11111(>111 of',,. 
~01'1111.<,I 1<)8118(0H)~I i11 1,11ch IU!J H h• 11111. Ii,•• 1h,111 c;.J 1,, /)1!.~r.riJJ/io11: 
Clo11r, r.olOl'hum, 11yr111iy ll111dd, hnvh11i n HIYl!l?l, 111~1!! 1111,I 11,1 ,:h .. 1•t11?C<!ri•l.ic 
o<lm·: noutml l.n lilmu11; 11p111:ifi1• l,(t11vily 11111. h,H• lhnn I .2lir,; rufrcwli•u 
imt,,~ ,il :lO" 1A!l(1 l.\l 1.,U\!i, /Jo,,-; II i,, no(. l.o hll inJ<tcwd. It. h11K hncm 
11~cil us n n •1llnc111111•11t fr.or 1m11>~hm~ ulyi:ol 1111cl itly,:1,1'i11. 

Speermlnt 

8pc•1o·ml111. L(•11vcK; ~p1•11rmi111. ll<>tlt; Mi111 

'1'h(1 dri11d 1,,or und noworit111 \,Ill) of M,mt.Jw /1/,lfoo/<J l'.inn6 
(M,1,11/1111Ji1-i<liN J.,inn6) (Cmumou S1>,111tmi11l,l or of M,•Mhc, ,•111•(/i<,, 
C(I Ge1·11rd ~x B11k<•r (S,:,1t,,h Spoarmlllt) (Fom l.,il,iat.lw). 

f1·1\Hh n1,c\11rmint, i~ Uijncl in 1>r<>l)~1·i111( 111inl.Kmlt\O ,u,d 11IB0 lhc, well, 
k11ow11 mfot,j11l1?p, Th~ vol11tll11 oil i11 f:hn on~• 1,011111.Jumut.of impor• 
lOll\'.c in thl» 1>lont: 1.h11 yioJcl i~ f1·t1m 1/, to .I%. 

l l110N•-·" rtnvol'in,i n11011t. 

S11e41r ml11L 011 in tho vol11til1? oil clM,IIIQ<.( wil.h Kl<?nm from llll• t'1•,:11h 
ovut•10'\lr.uld I>1o'lo1 ,.,r t.lw f1mv11ri,1~ 11l1111l 11( M,mt//« ,q1fc,<1 l(1 or (of Mnu //111 
1:(t!'(liam; i,1,1111,inq nut l,i.,~ I.hon !ir1%, hy volumo, (If r 11,0 ,.<) knl'Vt)lW" 
t /,0.2?,,), 'l'htl d1iol' mlurifm•,m• ,,onKl,it11on1 i,) th,; k1;tu1)11 l•,111r111111,,, 
/\1horit~u1 .,11 nlr;o <,1>11(r1inn 1/i/1,i~1,.,,,,,,, • .,,,,,r Mduli, jCJhCOOC.!10Mnl, /. 
/imr/111'111' IC,1►1'1 1111, n unu\11 1,m,)tm(. of /Jlwlfom/r111111 !C,,,H,tll ul>tl 1,1'(\(:<I~ 
vf ,i~((!r< ,1( u<il,wil: mul captofr (l('it/N. Culorl«!~~. yc,llow m· 111•110,ii•h 
y1dlow liquid , huvJnl( I.ho dmrm:tut1•1t!v ,1dm m11I <1,au, ,,f ~l)\1rm11i111.; 
~l)t!\'.il'i\: 11rnvlty 11,\)1'1 t•.• \l.1):,11; ,)11lubl~ in I vohmu, ol' /IO% 11k11hot, l1ut 
111)1>ll !'urt.luJr dil111.i1111 mny bo,oulllt: 1.,,,·bld. llAl!H: Prim111•ily M 11111101\r· 
i111( (1J((IUt. It, nluo hl).11 hc><m 1m11I "" 111•11•·mi,11,ti1•1! in rlo~eK ,1f O.I ml .. 

8uoro90 

,,, 11 .. (Htll"f):,rn1101Cilh,, /'), 1>,lh1~tM1l(l11\(IH:,'l-. MIIKnr; 1':11111• :su,:,,r; n,, .. ,t 
)lu1;11r 

SuctoKu l~?-11<>· 1) C1,Hn011 (:)11,,;IO); 11 Hlll.(Or uhf.niilr:d from S/w
d'.<lt/111'. 11//1wm1:um Llu116 (l•,1111 Gn1mi,1,,11d, IJ11/a t11<l//nri• l.,inn(, 
(l•mn U1<,11<>t>1Jd1111,i;1w), und othor nour<:~~. 11. 1:tmlnin11 lH> ncld<id 
K11hHlnnc1!H. 

1•\w 1.hc iltru,:Hu·o.l formul1,, • u1; ,m~c :rn:>., 
Pr,m111•11tlou ...... comnwrd11lly from l,h11 11111tm· r,1111t, ltoul. l'(>ol. 111111 

ijOrgh11m, Ori,:inoJly, Hlllfilr c11110 w11K t.he only Hl\111'(:c,, h•tl 111. prm")llt 
t.lw mot of IJr;/11 m1l1:11tiN IK 11Hncl lor"<•ly In li:11rope, 11ntl to 1111 i11t,Yt?h~· 
inn cluf,!((1(1 [n thi• C(>IUllry, for mo.kill/( kll(:l'(IH\) , 

'!'ho ••llt(/\1' rn11 c; in aunliocl 111111 t lu? j\1icc /\111<,11111.inic hl 11lmul.fl0% ici 
11xpn?6ijOd wi\.h ro)h;r milln. Till.I j11i0e llf'IN ''dcfot:nl.[oii" wit.h Um« 
1111d tu1oc,vul of uMccHH of li>n<> h:i, 11111·b,.•11lt! 11dil 1(118, i• run ini.o 
v11u,<111111 pHnH fo~ 1,c)tlc\111u·otlt)n 1111d !-h<: 1mcd1111·l,111 j11ic11 ik (Wll,>m·n(., 
nd Ill thm 11111.ll 11. h,11:m,1 Cll 1!t'yHt,11lw,c,. Afc.111· the 1ir.vHlt1llisJ1!,lun i• 
,;m1>1>l<,w, thl\ wom1 mix(1Jr<1 of ct'.Y•tnln mul •Ynct> i~ 1·1111 i11l11 c1:u(,1·i• 
1'11110•, i,1 whi<:h \ho c1'ykt11lkof row oll((l\r 11r1, dr11it1<:d 11,iil ch·iecl. Th(i 
•yrup tll•11l1.i111( nu 1, by•pr(>duct fr1•m rnw 11111(11•· i1, lrn111v1111K 11111/o,, . 
111.\#, How beClt ,i1,11or iR 111(1(((1 by o 1.•lmllnr pi·oc<:~~. 1ml. in 111,11·11 
1.,·,,11hl,·,•on10 lo purify t.h111t lhfll. m11d(1 f'rnm •111111r c1111c. 

'l'lw rofhl!>d 1Jlll/llr from <lithc,r r11w cune or hoo(. 1111~111· iH 111·<11>nro<I 
hy diA1<olvin1c t.1101·,1w o111 1<•tr in wu!or, clt1rifyi111,, fil\.(trillK 1111<.I, l'iil11lly, 
d<•c<>lori 1.i111; (he ijlllt11'.iu11 hy p11,1,:h1~ il, 1.h1·m11th t,,m,:• hl~.;I( l'ilh;1•u. 
'l'ho w11to1•.whitt1 KOl 11tio11 l'inolly iA cvnpor,1!~d 1111<fo1• rn1l111:ec) 1m,,.. 
H\trl) tn \.he cryNhtHi1.l111( pol11t.1111d tlrnn for,wd t.1H1·y~h1lll1<<• 111 •mnll 
1i1·11m1l<i~ which ni•c coll,,cttid nnd drnh1oll in R f.(111(.ril\t~<•. 

l)0Kcl'i11tion .... c,,J111'111111\ ur whlll, cryHllllK, cr,v~h•lli11t1 tllllllij\lN or 
hloclo,, hJ' ,1 white, cry1-,Cnllhu• 1mw,l,,r: rnlc,l'l(,~X~ k.WN!t tmlh!~ tdtthlc, iu ,,ii: 
aul111i.,,11, ,1~11trol to lit.11111~; 111',llH with clr,11111i1111111ielu11 frnm Hill to ltl(i•: 
~Jl~dlk 1:rnvil;v of nh,1111 1./i'I; KJ)(,cilk ro1n1.io11 n1. :w0 111,1 I<:•• th1111 
+mi.II"; 1J11lil1t': the 01.hr.11· ,ifr'ki,11 ij\lfflll'H l<1nxtr1111,,, frnl:!1,1,1, (111d l(l(:t<>~<:), ii 
\lo>~• 1101. rmluc" l·'ohlin1t'~~oh1Lio11 (,Veil in hot •oh1l i<',n1,;nla,1diffe1·~ frr.1,1, 
t.hO~<, ~11,cprn in 1h01 ii. iH d11rk~111,d 111111 d)(,rri,,<,l h:,, ,ulfuri,• 11o•i1I in till' 
,·,1lcl; l'lil'l)H:lllllhl1, 1111d , ill dil111(, /l!jtW0\11, ~(•l11 tlon,, il, l'<irm(ml~ i11\o 
111,...,,hol ,uul ,1v,1ntrn1I I~ 11,,~1.it lldd . 

::l,1cro,)(• i,, hyd1·1,ly·u,cl by dil11u, 111ino1·nl (1dll~. Klowly i11 u,~ culll, 1111,i 
,·opidly 011 ho,1tlu1: h>I(• cone mQle,'.Ul<l «nch uf dc:~ll'lliJI• (II' lc,v111<,i,t. 'l'hiij 
prnc~~~ I(, k111,w111r,1:h11l1i111ly M "lnvor~lm1" All<.l tlw f>r<'l<h11:1.loc rn(orJ'Lld It• 
11K ••invcr~ "u/(1\t;" i.11<• 1c,r111 i1iv1•rffinn huh',~ tfl)l'IVr.\d (rc,m th1• ,:h,m1111, 
1.1orm11fh l,ht• hydn,lyHiu, lu \.h<, <mli<:111 ,·1>t11ti1,1n fr,1111 tl~~lro 1,1( Ow 1!llt1'11(j1l 
lo lt1v;1 uf t h,, h,vdrc1ly.01I product. 'J'ho M1,ym<: immrll<$t1 111•0 hy,\,,,. 
J~•r.t~II NtU:rt)ijO, 

~11lublll1y .... ,1 1: in o.r, mL 111' w11l~r, l'/U u1L of ,1l1:i1hol or in •lir.hll~• 
mnn, t.hu11 ll.2 ml, of h1>1U111i wnlnr; in•nluhlr. in rhlornf11n,1 ,1r 01l11;r. 

\ )~o~ .... l'ri11l'ip11lly ,,,, u ph,1rn111i:,,11tk,1l n<:~ll•Kil,y fo, mnkinr, uyr-
11 1lH 11 1111 loz11111:1••· I\. 11iV(\jj viK<;<>Ki\,y und 1:u11KiKhmt:y I.O t'htidK. 

I 11t.1·11vo110116 11chnlni•tmtio11 of hy1lorU1nic ~c,JuliMn ht1~ l;c('n i•tn• 
ployml d1iully lo hliliHtl\ 11~molir. <ii11J'<tlli,<1. ~uch u prncc,1l11rn i~ l\t>I, 
i;omplt1!.oly ~,1fo ,md 1·on1d tubular dnm111w llll'l)I nm11ll, po1·ticulorly 
ill 11111.iontk wiU1 oxi~lfoJ: 1·11111111111tholo1;;v. Snfor ,md 111or11 <>lfodivt< 
dlur(ll.i~ij ur<, (lvnil11blr.,. 

Cornpretl&lblo Suo"r 

Sutr1111c lht\t llltl,Y Ml\l.(lh\ ~0,1111 •!11rc;h, m11!1,o,dmitti11 ,1r i11v11rt 
llllj(III'; r.ontuinN !JI\,() lo !19.11% of Hllt:rtlH(:, 

J.~t1K<,1·ltlll1111 ... Whlu,, 1:ry11111lll1111, o,lorh1•K powdr.r; ,.w,,,,1.111,1,,; 11t11hli, 
lniur. 

s,,h1bllt1.y .... '('h,i .. 111:r,u"\ 11111•1.lnn lij vr.ry •oluhlr hi 1v111~,. 

l h10H ...... J\ p/111r1111w(.iw.fr aid a:, n wblcr.i1111 <i.~dp/,!111 HIHI .@c•r1e11• 
i,111 ll/Wllt, s,,o 11lc10 S!Wl'IIM(!. 

ConfoclloMr'e 6\loar 

i.,1w1·11~11 f:ro,md lO/,/<lthor wilh C()rll •l111•ch lo 11 finu po1Vdo1·; t•on• 
I.ulna 1)(1.0 t.o fl'l.0% of ~11,:roK11. 

l)C1ll!JrhHh1n .... Vhw, whlt.ci, 1)d<tl'l(l11111>11wd1?r; ~wut,1. l1mtt•: Klnhlc i11 ,1h·; 
11110<:ific rnlo1.i,11111111. l11uu 1.lrnn +fi:\.tl• . 

i:io1t1bllity .... .'J'l11:•t11;ru~1! t>11r1.ion i11 uoluhh: in (:111<1 w11t<:r: thit1 i• on(il'I,, 
1.v 1111l11hl11 111 1/(lllhtl{ w1,1er. 

\J»t/H ...... A i,lwr11111r.1!11tii, aid n11 u 1 ... 11/r!ti,111 (,.vcipirml tmcl e1ww11111 .. 
it1111111,m1.. Sc:<, /'1]$0 S1,a,w?, 
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Tolu Bnhmm 

A hnl~nm ,,ht.ninod fr,,,11 /o,,f,)'l'<1X.Vl1;1t /,11/sn1111111t !l ,iJ111(:) lfor11'111 
I 1"11111 /, l'/flutl i 1W~<I(' ), 

Co11111.1f.111mlH···· ·\ Jp (o 1.10% ,.,,~i11 , 11lio111. 'f% mi/r1/.j/r. ,iii, l ~ 111 l!iW, 
f'rnr, 1:i1111omie r11:id, :i, lo 11% hrim,nic 11.;id ,mr.l I.\.O!i% v1111il/i11, 'l'h,., 
11,il!llil11 ,iii in e,;mpn111,1! c:hi,!fly of IJ<.'11~,l'I /J,'ll::c>11l111.11\d 11,m::,\'I ci111111• 
111111 1!, ,!Illy/ lu:11zo<i l.c, Mh,)'I <:i11111cmot.;,, 11 1,t11'tH•lll' rnllod 1.0/l>,11· 
(110~1•ilil~' i1t,,n1fo11l wil.h pl1d/1111«1·1.•111!) 1111<1 Uw 1>(1a11u ilorpn111, 1111:11• 
hol /m·m:Kvl nluo h111•1• h1:11u n:por(.ud In ht! l>l'<mml., 

n ,~u,•1·lp1.lo11 llr.·,wn ,1r yc•ll(lwi•h hmwn, phc•lk 11ulicl: tr111111p1irv11t in 
thin lnyu·n< nnd h1·it1I<· wlu:n ,,hi, d,•,41c) oi' ,,xp,r.1<:tJ to t•nht l\~mp(•rnh1n\J<; 
pliin~illll , M<.,11u11 l1, ,,-!111· ,,,,,1:111hli111: thuc ,)f v1111illi11mct o 111 il1J, m•1111rnC11• 
lm~I•~• 

SuluhlHl.y •N1•11rly i11M1l11hl,1 in w,11,•1· m' h, Mllv,1111 h1•~(11\q: 11ul11hlt1 ill 
11l ◄iohl)l 1 t•hlorofonu u, c (hN'. flolllotinu.m wt( h oli1;l1t l'(lttiduti or l nrhidil~•. 

l,/u,•H·•···" 1Jd1id,.<, //111)/ >J'tfl// 11//l!t l l anti !il illHl lAf,i1111 f.'XJ)<'('/,1/fllll/ Al\ 
11 11y1·11p, It ll• 11)110 nn i11f(l'(1di<111\. of (:01111J<111111/ l),.,11t11i11 '/'i,1<:11m! 
(pnn~ 'H)O). 

'1'1>111 llnllmm 8y1· 11 11 IS~•1·11p of Tolu; ')\,ht /:l.1'r1111l •·•·l'rr•1mrnlimr: 
,\,1,l h1h1 hnh11m ti11r:1.111·,, ( /,(j ,,,L. 11ll 111. un,,,,) I.II m111:11c~i11m c:nrhr111nl(• 
I Ill 1:J nnd xm:r,1111• ll)if 1:J in 11 m,•rlnr, 1111<1 11,ix h1(i1>,r,!(1ly. (;rll(lu,,lly ndd 
pm·ilic,ct w,111tr (,1:10 mL) with 1, it11rn1ion. ,u,d fih,i r. Di111,olv~ 1.h(1 ,-(, , 
ronind,:rnf Mn~tmm f'iHU 1:) Ln l}W d1~J11· fiJtrnlt' with 11(11llh~ hcttth•1~, 111 n•h1 
th(• h~'l'l.lJ) whilu wurm nm l Ht.lit p11t ifi~icl Wf11u> <qnl thn ,u((h l,hu ,ltntilwr to 
1111,l(II t.lw ,,.-,,,ju('(. 111111111111·c ll.kJl.l 11tl... Mi~ U111m11i:hly. Nt,l,i: M~y h1, 
m11,l,• uh!l) i11 l.lu, J'oUowinn m Hlll\UI': l'lrw~ 1.l.,1 rm11ni11J,,,i ru1,~1·0,;n (1Ui0f,() 
in ;, 111111hhle p1m·<il1Hor. lhc 1111d , ,,t whid, 111111l't_y i• l'ill,,,j ll'i(lt lummli• 
J,1(1\'l~t.~ll (iol.t(tO, rnuit.t~•Ultd ofh;r IHiCidH)t wi, h Jt t't\\\' clrov~ of W(tl(,r. l1o u, 
1h11 fill m t.•, ,,htnim,il 11111lir111<l•id in 1.hc 1',h'muln 11l,11w,, upo11 /.Iii! ,mcc·c,se,, 
111itl r,,,:1il,1h• I hn ,mu1ow 1.11 11 Hluntl>· cM,, .if 1H11\'11)utu. Wh,,o i 1U 111' th<, 
liqvi1 I h ,.n., r,m lhrmt~h. 1•t:i.tll'll portiorh11lf t lw pN·r.o!nte, ffhl•,1(11\m)t>·• (,·, 
cli~,a,l\.•t.· ,,U nl' ih,~ mh~tntH'. T hou Jl1hu11ml'1Hf:h purifiNI wntN thrtmtth 1.lu• 
1·<,11 1,11 t.1.1 m11lw 1111, prcKh1d 111~•11s11n, 1(11)11 11,I.. Mix lh11rm111l1I)', ,.\ k(I• 
f,,·,f Cou(itJtf ; :i lu /)%. I !,w,;: Chic1rl)· fo,, ilJ• H,t1·,1,~11hltt /lu11or \n •~vu,:1, 
• J'l'up:i. /)0.~1•: Ill ml,. 

'i'11ht ll11IH11111 ' l'hu,1111·11 l'l',,ltc Ti11,:t111'(,l···.Jll'l'/.llll'llli1,u: Wii.11 t1,lu 
h,1lnn111 C!tlll 11 ), 1m1pnn, 11 lin<,111r11 h.~ Pro,:r-111; M (p1,,:,• 11,~:ll, ,111i11)! 
11lrnlml "" llill ,,,.,,1~t.nn1111. r\lmlwl Crm/ 1:111: 'J7 111 11:1%. u~1,~; /I 
halt1111ni,i ~,n,111u•nlh111 1im1)lo:,1c:(I Hn un nd<litidn Co m11w,1tr,rnnt. mi>il.lirm,; 
,.1, .. , IIHt,•d HI <J,,.i J) l'Cl)lil'Hf.icH't 1}1' '/"0/11 nultrun s,,'t'II/), J),;~,,,• i mL, 

Vnnllln 

' l'h(, ,.:tm!d, full • 1irow11, 11nrip11 r,•u i l or V,m,'//r, 1,l,mi/vli,1 A11,h·1,wn, 
of1.m 1 l1111iwo iu cumn1111·1?11 ,1,. Mnxic:1111 or l.lm1rbon V1111ill11, or 1>f V11 . 
1,i/111 ll1ltit,mei11 ,I W M1111rn, ltno11•11 in t:tJ1lllll}•1·i:11 rm T11liit.i \11111ill11 
(l,'11111 Orcliidm,N11'); yicld1, 1101, !(,HK (,h1111 J. ,!% of n11hycl ro11H 11x.\.rnc-

1.ivi1 noh1l,l1, in <lil\1(ml nlt,c,l,oJ. 
Co1111t i tum1t,1., .... (:(>1IIOi1111 1) l,t'1it'.c! oJ' 1\ vo liH,il~ oil, l'ix,,d oil, ,J'J,, 

renin, •111111>', 111111illfr 111'id mid a l>1.1ul 'l,,1)%m111illi11 (!co(, bo)(iw). ' l'hi11 
lii>1h(•>11,11mdn of vnhilln ,,0111(!!1 ft'illll M11<lnH011•~111'; 1;011Hi,lm·nh1(11.1111111 • 
1,1.i,iH l)f the: 1l rt11( """' l\n, p r11<.l1.1,:1•rl in M,,xk1}, 

l ln<IH··· ··A lfovor, 
N o/.11••· ·./.lo 1111/. 11111' if it /11i. b,•1:1111«1 /11·i1<fo. 

VnnllJo 'l'IHel (11'(1 w:~1t,wl ,,r \11mill11I• .. , ,,.,,,,w11fic111; Ad,I Wi\1\11' 
(?AIU 1111 ,) h• ,·,,mmimthrc l ,·cr11illo 11'111. inl(1 ,:m1'11 plv,:<•H, 100 11) in 11 
J1Uhuh t11 1:uv~1·ud f:f1Ht lli tH!T, oO(I nuh~Ol'rtiCt ,l,Jl'iliH l:i. lu-, ,,1•"fot•11hl,v ii\,_ 
wnl'<n 11111<·11, /\di.I c1lc:11hol (?.00 111 1.) hl i.111• mi~\.\lrf> ot' v1111ill1111,,J w111c;r, 
mi" w11II 11ml 1111ic11111tA1 ab1111t :1 d11~·n. ' l'r,u111f~l' 11111 miah1r~ 11111 p~r~·1•!11· 
l<H ,:,H1l11h,1ctf~ Mh)1'1):~\~ (in t:(l!\fil\' c~r11111JIN l , }!00 ,t}, nnd drnin; l lH\U l)Ht~h 
ltm ,l ,·,11, fi rm I)', 111111 111,rcc,lo lo ~l(1WI)', 11111111: 1Ul1>\tlil ulc:111,(11 !<14) 1111 th(• 
mcmol ,-1111111, H !J11, Pl:l'¢<1l111<u• i• pud11t1I wil.h on 1•v1111h• di1lltilillt<t1I 
.uis:h1n1 1)f Urn ('om,uiout,1,,.J vm)illn, t'\li!l'tu,,, nnrl ,~ltmn, <Ir~· t1m~d. d nt 
Ji \(~l'(JIUWrl Jt\1.r r11 co 1' rCH l)(U' t)t i ln nH,rtt ,~fl'icil'nl.1Htr<h',l;\t,itHl . 'rhi~ ti tH:tu,·,:o 
111 UUll•tncl 111 lhnl ii. ih I Im only 11(fil'i11I /Jill• i1i\vhid1 s1t,;1·rnn, i,11,11,,drir,cl 1111 
HI\ hlt~rr.,.HNII. 1\fn ,J,,,1 (~1)11 /c~,,, : :ut Ill ,1:>.1:,, , Uti'<IJ.' A /luuuri,,,: OJWII I , 
~(10 /,'{mu11'.'>. ))11tn~ ,ino. 

Vanlllln 

Pl·IABMACEl/'rlCAI. NECESSl1'11\S '11.00 

•l l·J~drnx.~·-a-111111,huxylit:c)>.111d(,hr• l11 I 1:n , ;1:1.r,] l.!1111110 ,. ()!°I:?. I r,.I. 
1'1'C,1111r .,1.io11••·••l•'rom vrmilln, which 1,,111111i11n :i 111 :1%, II a l~o i1, 

Jutuut io mnny 01.h,!1' :1Uhf{t nnt~c::j1 iudufli11s.: tirm~11ol nf ,:,~rC1\i1t 1•Juu1!4. 
,:n11t,, boul./Jl\f, rll', 119p111·i11:116 nnd 1w1)f1111111fc•tid 11. r:1,111111r:1·ri,.1II\', iC i1, 
rtrn<I" ll)'11 Ch1,t.ic1,1Uy. Whil" 1:hm11ic,,11ly i,l,~nt.11:111 wit.I, \.)u, pmtl \\d 
cil.llicirn•<I l'r•)lll !.lw ·•v,rnille1 liie1u1,'' "1'111vorin1: pn1p11rn1.imu," 1111U l1• 
l'rnm it.111,vctt' ,,,11ml in 1'111,~11· 1.lw J)r1)1)nl'lll.iull h1 wh id1 v,rni11J111l,m1• i,, 
111md h,-,i,,m, ., \'llni\111 c1>111,1in:, 111.h •)f 11(l11t'thlS f)M<h1,,1,,, H i1, ,1.1•t1Lh1•· 
11izml hj' e1xii.lri1io11 1m1,:(!N~1!1; fr11111 1•il.l11,r co11if'1,rin ,,r i"l1:,•nr1I, hy 
lrc111fi1111p111i11col wif.11 dd11roforlll 1111.111, p ,•,1min,·,1,1f 1lli 11ll1,1li, nnd hy 
(it.her mi,l hor.lr;, 

Dw11:l'\illio11 ••· f ine, "'hil11 111 nl iitllll~· .l'c•llow vl'y11/;ilk, 11c11wll)' m•c1,ll~
lik11 huving 1111 mk11· un1I IM(.r., ,,111:,ccm!i,·1• ,,f v1111ill11: 11(fc!,,1i,il h~• li~hl; 
,,.,1111,,,11, t\1'1111dcl In 111 11111•: mdh1 fr,,m HI 10 l!:t'', 

Sol11 f1lHh'· · I I( i,, ,,h1111I 11)() ,111, ,,r WIIU,I', 11hl)I.II 1.() m l, nl'1ely1mrin 111· 

~l) u\l. uf Wflblf so HO" ~ (h:t:h· :u,h ,blt i1\ ,~kuhnl, chl•n·,,fon,>. (tf.h•~r ,.,, 
,,,,h11.i1111111Jf 1-111' fiK1•d ,1lk,11i h~·dn•xidt••i. 

h1<io 11t (J1dibitllim1• · Co:11hin,~,1 wit.Ii Rl,w~,:riu. fon11i1\1: c• l':nn,pulllHi 
whid1 iii. ul1,1•>:+l i,\nnluhln in Jtlc!olml. If it. ,)1~t:umf>d~1•d b)' uilurfr' i:N. 1111'1 i1, 
,,xid itml wl<,,\\'ly hr the•,,;,,_ 

\11111~ · •On)y 111111 /lcwm·. ::inhit.iom; o f i1. ~•.1m 11(.i11w11 111·~• 1;olt.l 111111 

"vnth111-knulm1.lf.11U, f'ctrv,,,1i1111 f (,1' rl1.1vol'i111: !'oollu l111t-i1. i11 i11lir1·1111· in 
fi 11 \'1>r w 1.lw 1·1.,111 v11t1ill11 r.xt.rnd .. 

W,riter,•··•1mo~i 1~100. 
W/\1<,r, Purlflod,-,.,pl:l(j~l 130 'I . 
WIid CMrry 6yrup" ••PllCJ0 l ~rn:?. . 

Olh,ir l' lnvoi·inli A1(m11t• 

Aul~•· NI" JX IA ni•m ::;.,,,.): 1,:,11'11pc.1111 A11is.:1,d: S11'(:\I/ c,1,1, ,111 • ,'l'hi, 
clt'l,,.J rip,; fruit ur /'i111,,i11d/,, 111,i.s,11l1 1.111111,. It c:11 11111111,1 t1h1>11l I :;r,w. ,,t 
w1l:Hih, oi l. I).,·•~!!.' A n,wor nnd <•nr,nin,,i iv,,. 

Cc•~·lun CJ 1111111lillli • .'l'ht: d1'i1,1l i11n,w li11 rk cil t h1: 111,11111 " 111' .,11ppi<-,•1I 
l t<!,!N ,,f f.~inn~r,t,,·11t1ur•~ !~=yt,,,,inrw Ncn:1-. (llum t mffH4,'l'l,,·); n11111t,, l:,, '" 
1~J,1:h 11'10 I{. ,wl lort:i 1h:m (.l.!) 111). vvln(ilt. ,>11. ( l'i•'~.' A ,·m·ur ir1ut,m• Juul 
//uum'. 

Cl<1\'t• ·•• 'l'l111 1lrit:ct l'low,,r-hull "' 1.;u,1,·ni11 ,,11r_l'>l/,,l1yll1,,, (Sprc,111:<•II 
ll11ll,11>k 1,1. Uarriijc;n il"tl"> My,•lccc·,•rw), I! ,,,.,11laim;, iu end, HMI I(, llol 
, .. ~t.::d.lHm )tj mL of cJH\'(! nu. u~n;: t\norw~mli,· i ii tl1)1h ):qtfl).~{!1 l~~m•l W• 
II t:iltuli U\01U i,1 f'(ll>Clti, 

<~•,dn,uha· .... Tlw llt·lt:d ripu frui\ vi' ( ~,,,•it,11,ln,m ~·ufir,uftt I .irnh\ (l•':tm 
I lmbc>lli/1•nll'I: ;vfohl•; 111>! ' '""' lltnti O.:i:; 1111. ,•,,l11ill,, r«Jriccrn lcir oil/ 1011 fl . 
1./,;1• .. ~: ~)c~lctom 11th)<\ nhmo, bu1 th)1lwliau:N b f:<1mhhwd with t.it hw· nuo11\r,, 
1:hitll,v ,,,. "fl,,1,ut', II ,1lm1 h\ u1,NI :u~ n (:o,HJitt\\:ll t an,I lluvor in \'•.)1,hinu, 

l•:1mn l~11wl jCi111:t1I; t:1,jc:1mhcl: Cu,1 lu,0 ( I /,,1,~l,J! · · . 011111i11.,cl fr1>U1 
(1111·1,l)'l'\lll• ,1it nm! friom r.1fh1.,r "" '" '"""· Colo,l.,M, li111dil. hadu1: n d111r11c· 
ttiri:-c\i(!, m·,rm,,ck, di1,li1u·t l,v ,:nm1►horn••~ ~m1~ ~)d,n- ,u,d ,1 puu1wnl, ,)••"Hnt:, 
"Vh,w tmfl◄}, J vnh, 111,., iu l ►oluhh .. in !'t \'Ul\11111~!, ur fin•:{. ul,:vlu,I: 01 inl'ihh' 
\\••th i,l4:1)hol, d1!un)li.tr111, 1,,t,h1:i•, J!l11ci11i ,w,1(.lr: t•d t1 ur f'i,;ml ()r voln til,, uil1.! 
i11wluhl~• i11 w11 1.1,r. IJN,,N: l'rl,11,1,·ily 11:, 11 f/111m,•i111: (1//1'111, L11c:11ll;· it. it: 
1Hn1,1<,y,,,,1 for ih\ aotl1rt•,:,1t,· t1ff,~,i1. i,, il1 lfomauH ii)t\K .-,f f.hc~ uo~w oud 
1h runf.u1ul 1111•A,1r( i1h, ,_hin d11~1:111w11, ll MmHt.11111\tJu h1 \IJn►tl bv i11 h11tat;uH in 
hr,111dli1.in, · 

liom ui l w, .. (11u,I !i111,d} .... !)'Ii,., ,Mo,! ril'" fruit er( "11lliv,11t!cl 1•11d ,,1fo~ ,,r 
P111•11i1•1il11111 c,ir/1:111·, • Mlllnr (1'11111 1.11>1/wllif,,,.,,,,): 1•11111111»" •I 111 Ii% ,,f m1 
1>X)'/C"11111l•II v(1l111,U1, oil llll\l 111?;, of u lixt«I ,,ii. I h;,w; A (/1,1111r ,uul 
,:,,nn~·,w1ftJtt, 

C:l rll(llr NI' !Zi11gillr'1} . .'l'htl ill'ic:cl .-hi,.11111., 111' ½i11g1/1,•1•1,ffi,,i1wfr l<cm-
1,)i)rt O·'ntn i:i111:il11•rr11~r~o,~), lo,own In 1:(mlfn11rct, t1r, .Jo11utila, GiuH(:i', Afri, 
('.JIil Gilll!f•r 11ml e, .• ;hiu I.H111:<n'. ' l'h~ ,1111,w !'itl'l.kul l11y1•1·~ o l\ N I Ill'(' 
r,,nlVw,,I ,,11.Ju,r 111,rl.in lly ,,r (,1111pl,:•l1•I;•, C,m,1i11w11I•: /I p1111m111l ,,.,1,. 
o1,Hllt:c.,,1:1',rJ{•J1'1rl;vol"1 ilt.· 1) i] (,l1Ull <,i•~1) c.:h),:•n'. i,h,,t1t 1%~ Afri,'.,llt ~: int:~•r. :t 
h► a'~,). (t<,nhduiit1t 111(1 lcrf>l~Hc;:,.; (l -<•,m•1.,h(11r1• uod Ji,pl1diuml1·,mr nod 
c.lm r.c~nfJllit cirpu1n1 :d111:ib,~t·1•1111: •·i rr11 l ,1f1w,,I oml ,.,.,.,,,,,./, (/!'!·(•.-..' A (la• 
um•;,,1: ,,,:.~ur. h fot'lllN'l,\• w,1,, ,m111lo)'(id iu •~ ch,!--•! of UOO nHi a"' ,w 
irl 1.(.ml.,n11l ,,timulu1il u11,I J!11'1'111l1t1,1i,,t~ in •:o li,: :,nd lu di,,rrhtm, 

( .iinJ.roP O lc,ot•t\ttio .. . Y1.,1t1>- ~ !~ 10 ar) ml. ,.,r vnlutih• 1ii1,,t,,f ,~i l/1 l)O I~ (lr 
11lum1•1•i11, l',·,•1111rulim1: lt~ tm,,1 I.Iii! ,1l1"ll'""it1 lh•m 11l111w1·. in ,1111,l(•l'· 
,. ,.,1y ,,c•,nr,i,, 11ow<lc~1·. hy pr,r.•,11,111,m. cmin,, c•il-lll'l' 111·c>lml(•, 11kvl1nl <>I' 
ul11\'I' fl~ OH; r)11HiN1 l'Uu l~,. 

1;1yc~·1·1·hlz11 1,:>tll•;it:I j1,i,,11ri1•11 ltnnl l•,~lt11c1: l.ii:mi,,_,j .. . i\11 ,,.i.111.:l 
jll'lljlill'i ! fl r,•11111 Ow rhi~l•IIII' 1111rl .. ,~,(~ ,.,f 11111:/'.i,,1: ol' my,'.)'l'rliiw '1'11\tfll\\• 
for1 c~s. I ,io 116 (Fmn 111>/tutliill t)Mr<•), / k.w.~l'lfJlim1 : U1•nw,, 1111w1h?r ,,t· ill 
111•tkn,itl, f.vlin(h·ks,I rulb, ,,,, i11 rnu1;xm:; tho r,>llu m· mm;i:m1. l11n'1: J\ 1th lt1'!-~' 

FRESENIUS EXHIBIT 1013 
Page 233 of 408 



1300 CliAPTl:R 00 

hltwk ~•~"<' o~lnn,n!I)•, 11111111 hriu lr.. ~hurp. ~rn1101h, co11d1uhl11 I fr~1:1uro; 
lho, rx lrncl. huw 111'h1tr11dNi,.ti1, 1111<1 >W<l!'I. lt1KW whi◄:11 i11110111111r" 1h11t1 
vc,ry ,H11Mt:,, 11~1·it1. u~tN: (\ {/1wori1111 11111•11/, 

I ,11vuml111• ll ,11v11111lul1tl• .. .. '1'h1, llow~rk 111' /,<1111,11,/1111, •t>ii:11 ( /,1111(1111/1,fo 
11f//1·i1wli~ or /,111>u111/f1/11 o..i•11): ,:,mll1l111; 111•ol11(i)~ ,iii ll'illl llrn 1>ri11r.i1 ►11I 
rm1~1i111un~ /,lmufyl «Ct:lnh•, I ls,••: 1\ 1wrf1111111, 

1.mnon I'ccl IJtil' XV, Ill' IJ-'tc11h Lomon l'ooll •· 'l'l,v <•lllM y11llmv 
1'!1111 or Llw frnKh ri p1i ftuit. 11f <:it1·11H /ii,;1,11 (t.h111<,) llurmrn111 fil i11g 0 •'11111 
llll/or.111111); 1:ou111i11• n vot,11il~ oil 11n1I h•1•1w,ridi11. 1/ort•.' A /fovor. 

T,,1111011 'rinr.l.uro (lfll'' X V(JI (l,r,mcm l'(1ol 'J1incL11r<1), .• ,/'r<•1mrr11.i,111: 
l'r.11,1 l~m•)ll pcol , 1Vhkh i~ 11111 u111or~•ltow rin,I tJ( 1Jw fro3!), rlr)(! frui1.11f 
Cilm~ li111n11 (l..in11(,) B11rm111111 miu~ (!<'am ll111,m•1111) , hy /'tor;~.•• M 
(pu~o rn43), !'.>00 r< 111'(J1(: pMI hl1i1111 u11rn111·atud In 000 ml. 111(:c>lwl 1J1\rl 1,h<• 
1)1'(1))11r11lion hei1111 cum1>lc1~tl wlt.h nkoh(II r.o 11u1k(1 lhu pro<lm,t. 111c,nK11ro 
1000 mL. 1111~ 1,1k ,1K 1J,.. rll 1.<1d1111 nrncli11111. 'l'h~ whilb por1J1111 ort-hc 
rlnrl m11,,L no~ IK! 11Ntlfl. ~• t ho 11ropurUn11 nrull, which iK fom1d only in <h" 
,vollc1w rill(!, I, rnduc:1,11 ond t )l(, bit,f.~r pri,wl11I<,. hr"1)11rltli11, ill h'll<IUr.<!d . 
,l/t(//tul (;01111,111: 1;?; h> '/?.%. 1./,,1•: I\ fluvo1·, lt~ l'i1mnc•• oJ'flnvi>r h<,11111 
nguur<•d nh H e,1m~H frM11.hu fl'(\1.,h rruil., 11WI hc,111( 1111 t1l(:.1holiu •oll1lio11 ii 
i• muru ,.i,1 hl,, 1.lw11 UIC 11IL 

My1·d ,1 Oil llluy Oil; Oil of llnyJ•· 'l'l u• vol,uiln oil di slillcli frl>m lcR1•11• 

uf l'i1111.•11t r1 r,11w111 1»11 (Mill(•r) ,) W M1,,,re O•'om M,v,·1m·(·u1•); ,;,.m111inM 
1h11 1>hrnnli1· ,:,11np,)1111d11 11u1:11nol 11ml uh11vi<:01. u~c•.,: In th~ 1>rf.J)ril'rl· 
I.ion 111' hny mm l\ll II o,1r(11m,,. 

Orn•lfl'•' 011, lllU.<11' -'l'ho \'olnitl~ oil obt:1i11~•I 1,y ox1m•K•f1111 frorn th~ 
fr11~h p1!e l or l.hll fruil o( Ciim, ,wrc. 11/ivm I.inn(, (11111111/1)/urrM); mn· 
111it1s 11rimnrll:,o (/, lim1,111nno, J>11lc y,,1t,1w ll<1111d with II dtnr~~\1JriRl.1e: 
m'n1>Ml.ic 1111<11• of t.l1c ~ovlllo ornnr.<1; if ii ho• 11 l~t11hh1Lhi1111111 od<>r, II. 
Nh•111ld no(. bu di1ll)1lllkll<I; 1•11fr11ct.i\'tl Ir,(!,,~ J.,mm I() IA'/t;t, ,,t. w•. I(. 
1Hff.ll'l4 Ulilt l'rum Oro r111c Oil (pi~c~ I ~~l(l) 1,r (:e11( fi)r tho hot11nk t1I nour~o. 
Ml-.•ihh1 with 011hydr,, u~ nk..,hol tlntl 1vllh (11)11111 •I ,..,1,nocM 11lcuho,), 
U.•1·•: ;\ /ltwor. 

0 1·11111(11 1'0..,1, Blum• IBitll•r ()rnnu~: C:111·11,,,111 On1111i11 1'111,t; lli1:11rnd11 
Or~l\f!(•l··· Tlw il rlc"I 1·i111l ,>r th11 onl'ipc hut full)' 1;ruw11 frnil ,,(' / .'it1•11s 
1um1111i11111 l ,iun~ Wnm 1111t,wrt1<·), 1:,)11«tit11,·11t•: 'J'h-0 inn,,r p11r1 ,ii' 
1h11 ,,.,.,1 fr11111 (ht hir.Wr urnn,i(· ~11111ni11J1 n 1'nl111.lh, oil 1111d tho Kly<:n~i1lc 
111',V//llfi(ii,, (C,.1·1~,o,,,). 'l'hi., lll)(>II hyclroly~i~ in I.he! J\l'(IJIQIW I! 1)f 
H'i''>O,. yit•.lthc /i(',WMr,11i11 (C rnl·luO,.), r/t111111)t)xr (CijH,,Oc,), 11111! n-,il\1, 
,•o~c• (('!,,H,,011), U•v-' A fl1w11ri111/ (ig,,111. II l,1111 l111,rn 11hc:1i 11K II liit.l.(lr. 

0 1•1ul1t1! l'ool, $wm,t Ul:W XV -Tiu, fn,, h, (>\lier rind 111' O,o n1111• 
111·1iridtlll)' ~olo rr.d, rip1> l'r11il of 1;;,,.,,M .,,,,10.,i~ (l,111116) o ~IK'r.k (1"111)1 

U1,1111·1•cw); 11111 whi11,. innt1r 1)1,rtion 111' I.Im ri,,,I ;,. 10 h,, 11x,1h1(1c,cl. Cun-
1nin" 11 1•,1IA1,ilc, uil h11t, ,,., houpt1l'i11i11, 1ti11c1i cho 11l;w11~i1l,i 0,,,1111·,, h1 l.lu: 
wh ilu p(1t'\lon M 1J111 riml, I IN1•i: A /l<!vur. 

Ortl~ IOrri• lll,01; lrfo<; l•'luruntim· O,·ri,I - T h~ ,.._ . .,1.,d 111111 drlc!cl rhi
ionll' ,,f Jri, 11,•1•1111111 fr11 l.l1111/,, i11cl1.11tin1( ii~ v:iricty ffo ,~•11ti1111 l)yh,, 

(/rix fl11•n >l im, 1,inn(,), or of' lrib pul/c'cla IA11nnrek ll-'11111 fridn~,:M); 
t.rn1t11h1ij1tll<!III O.J /ctO,'.l'J,of •~ v11l111ll1•1•II Con is hullurJ, in,w i,llit• 110:l(l t1ml 
I.he, ~,,111,w 1ront,; 1t1111(1 pt1> .. l<J1,i; th,, fr,1wu11t ml,,c• 111' 111 rio, 1./,,,N: I\ 
pu/11111('. 

l1hnon111 OJI IJ'ime11111 Oil; Al lnl•ic<l Clil) •-Thu \'lllnfilc: c,il <1i11lllltid 
l'rcim t ltu f111it t\f /1i111 ~111" o!Jiciunt,'~ I ,i111l1<1,v (i'An• Myrl11r.-n'!). UN,.; 
A i:armi111,ric1<· (lt11.I ,1im11!(1111 ~ud 111•0 n~ n ~•mrlim1•111 in food~. 

nn.•0111111·,v Oll ... .' l'he volnLiln oil 1li1•t.ll h1d w{1,h 11t011m frnm 1.hn fr111ih 
flowc,tiill! lop,, or ltoNIIWt'/111111 11//i~iun/1'• l,in,16 W11111 /,11/,,'11/cll') ' Yli•hl~ 
,wt l~KK lhNn l ,li%11f t•111.c,," r.111t,11l'.~1c,d "" lrnrnyl n,,c1n1 1• (()s,ll~"<>vi, mul 
11111 lnd I him 11'/l.tJl t.,,,t,11 bornoul l ( ,11,I 1,~01, r1\.•u :uul 11• ,,,,11;r6, Cw1, 1iw. 
c•111,: ' l'ht• 11111111, 1\1. c,f 05lor11, 1•c,l r.11lnlP<I 11~ horn.vi A(~•l111(•, uncl nf l<1li1I 
h llrll(.~1I, 1·e~p~;1l.ivol:,o, v11ri<•• ~m1u1wh1lL wlU1 ilN 11c,011r1,1,hlc 11c,11t'•!~. <.:in, 
1101 i11 11r1u11.,11t (.,1 tho Hl,1,,H. ,,r ,,lwnt. rn ... :m%. <fotl(ln1li111t 011 iho 11m11·111;, 

')'hr, ICl' l)ClltlK (/ . n,l(( l·1••1x111.,11,•, dipP.11 /<' IIP. nntl (Vl/ll/lh1•111•, HIHI Ilic 
k c lOI\C ('hlllfl/101• nlkc> oi•C\lf ii • UtiK oil. /J•·•••riJJlicm .• Col11rlt>111 nr 11• lu 
)'t,llow lic111i1t, h,1vl11~ Lho chnrnctwi5l ic c,ilc>r of rr»,1111>11r)1, 1111d II wnrn,. 
<r11111ph1)t(ICIJOIIK 1111,l,1•: IIJlltdffo (!l'tlYi~y 0.81M lo U.!11:t.. $oh11Jh1 in I vol, 
1111111 111' !10% o!r.c,hol. hy volmou, liol, 11p,,11 l\11'1.hi,r dlh11.lo11 111,w lwc,1111111 
lurbid. {I, .. ~, II //111,c,r 11nd />t:r/unw. dii(,lly, in rnl111fo,,i,1m linlm,1111~ 
, 11,•h ns Cturl/Nmr r,11,/ ,(;11a11 l,i11iml'llt . 

S1111~11rrnH•···••'l'hc, d riccl h~r~ of l.lw rw>I or 811A,11/rc,. f<llric/um (N1>t.111II) 
N~r.• (l•'nm /,111ir111:,•1111), /J.r,•.· 1►l'i111:iimlly htco11~~• ol il11 hi~h ,•011IMt 
,,r v, 1l11tU11 11il ,vhivh ~!!l'VOH lo •IIK1111i1111 lho t1rnl(• (I,. <li~1\f(1'\•c111hlc, 11111,. 
Mnnt1t~. /111 i111'1111i1111 (•·(1~<<1/r11s 1,m) !,,rmr.rl.,• w11• 11,r,cl 11x1t111aiat•ly tlK 11 
ho111<i ro111r.dy, pnrl-i1111l rirly in 1ht1 ~.,cllhctrn ~lofus. 

$1\l!~llfrllK ()i[ .... .'l'hc volr1til(• oil cl i,1t.ill111I wilh i.11111111 ftr111 1 S11N~r</rm. 
1./11,11<1 A /lcwtll' hy 1~1111fw1.ic11)\>hl, JIM1.i1:ul11rl:,, i11 h11r<I ,•ondil!x, l•:il hor 
C.111, ,,i i .w ,111rrnl i~ w,1,d o• i\ pr1••c11•1mtir111 in 11Hir.il,111c 111111 lil,1·,1,·y ,.,,.,~. 
l1<,in1: for ~l•ll~l'lor l<1 ml•lJ1yl ~11.l i<:yloi1• fo•• lhi• 11111·1m•1•. Sim·u llw ,,ii iK 
1111/isr/1/if , i1. 11omclf11111, ill M1J>lnycd in w11juntl i•m wil h 11l h~r ,11w11tM for 
lcw11I np1>lir.Ol,t\ln i11 tli•r.11"111< nr 1111, 111,•1• 111\d 1.hmnL; •nfrol nl~o i• 11•0,l in 
t.l1i1.w11:,,. 

WJld Cherry IWil,1 1.11111'1( (:hol'ry Bnrkl .... ')'ht ,,ornfnlly dtlccJ ij(,(m, 
hMk eil' /1r111w~ M•ml i1111 J.:lirh111'I 01nm l(""'"'rc,c•), r,w , of horlrn 1111d 
1lrh(trn hly hRvlnt: h~un v~ll~-wd in nm 1111111. Ccm11i1111•11/•! A f(IUCllllide 
,,f rl•//11)11i/,•l1111i1r/111 (t.,1-1;,.GHOH.(!NJ known 1w 111·111111., /11 {pni:c :Jl!r,), 
tho t•nY,ylllo ,im11/Hin, 1\11111i11, 11 bitlor 1>rh1c:ipl11, Kllll'c h, rewin , (!le. 111 lht• 
I.\P mu) lhll 1•:,uill•h l11ornh1rc thi~ drnK ho11 h111m l(11·mcd " Vh·Ri11ion 
1>ru11t•"·-•II li\eml hut i11t'<irr~,·~ 1ri111sJ,11.iOI\ or LlK• tJllnr h11t1111i1,i,I 11a1,1r,, 
l'1w111a 11ir1ti•u'~lr<l. I.IHC'N: /\ ,, ... ~irinl( CI/ICIII, 1,sptd11tly it> CQl:Rh l>Yl' l•n • 
rnl.iunu, It iH 1111 i11~rmli1ml, in Wild (..'/1~rr,1• .'/yn1p, I\~ wil.h hilltr 
~lmoml, (:1ml11cl. wi1h 11'0!~•. in lhu 1>nrut~\'.(, or mnululn. r111111ll11 iii 1,hc) 
1m1,:l11c:L10111>f lioll:\uhl~h)lcl~ 111111 I ICN. 1111 p1·c,1,,1rn1fou11 of wild 1:l1<1rry 
Ahould he• mncl~ wi1h1>11I hunt in ordor to 1\\'<lid clt•Mf.rl1clJ,m u!' ~hl' ~uiyrn(J 
whl,~h I~ r~s,xmuil,I~ ror 1h11 prmhll'lfun u( Lht (l'(:O aj't.iv~ princi1lh•• · 

DIiuting Agent~ 

l>il\l ti n1{ 01i c•l1LM (v<thi1:l~s or cnrricr.i) IITQ imlifforcmt HUL• 
1,1(,(11\\l(iH whkh n1·c1 uH11d 011 1mlv<1nti. fm· 1wiivc, m ti<lici,111IM. 
'l'lwy 111'1: of pl'imary imporl.1111ct1 for <lilut.int! lllUI 11uvodn" 
<lm 11K which ore inlcndcd for oml 1tclmi11 i~Ln1tio11, buL ll !'c,w 
1md1 n1~1mli; 1\r1J dClll[innci tip1:dfic11lly for d il11t,i:1u puruntornl 
i11jcic:t.io111i, 'l 'ho 11\1.l<W 1irn11p ii! <:(,nHi rlc rnd ~i11>111·11t.nly, 

'l'hc c xpm·1.1,olcct,i1ll\ t►fdilu(,illl( 11g<':11t.» h11M ht,on 1rn impo1• .. 
LL111t, l'nctM in populnriiing 1.111, "Mp<:cinliicM" uf mnnufn<:UII' • 
inf! 11h1u·111Mi~lll. Si11t1e t\ IM1rn mihicl,ion or d il\11.inu ;~cnl5 i8 
ov11il11hl<+ in II d 111ico of C<>hm; nnd f11.1vom, Urn pru11cdbc.1· ht.I» 
on opportunit.y to mnko hiR own pr{lli(:l'ipt.ion~ 111 01·<1 nccu1>t,· 
nhli: w Urn puti,mt. 'l'ho hc:1t <.lil \11,ing 11gm1I i11 \lijllt\lly 1·.h1J 
buMl llolvcn(. fo1· (.lw drn,r. Wnt.<1r -,ml11hlc 1:1ubalnm:c:1, for 
vxc1mplc1 11hould bo flovor11d rmd diluted wil.h on 11q11cm•~ 
t\il<lllt and 1\lc,'t)hol•Hol11blc clrnm, with nn nlcolwlic vohid~. 
1rl111K, 1J1c dih1t i1l11 r111cnl.s f)l'(~~c.mwd horoin Ill'(? divided inl,il 
t.lm,c Kn>Uf)'I 1)11 I.ho h1rni1• o( Uwir phy,;ic11I pro11lirl,i(,~: uquo• 
ou8, hydrcialcohol ic 11111111k11holic:. 

A<11u:m11; Oil1it i111/ ,,n,.11 t11 
Aq11c1lu~ cll11.11.i111< i1111111 l,11 int:lude c1rnn1nl.l<: wnl:crN, 11.vru1>11 

l\lld mucilnf{c11. ArrimnU(: wnt.111·H 111'<11Mid ni; dilutillH u,cti11 (.11 
for wnt..cr-11vh1bln 011h~l~111t;<i~ 111111 i;ull.!l, h11l <:unuol m11.11II (:ho 
(,OHIA> of wry di11,1!{l'<ltmhle dl'UgH. Somo oft.ht! 11) 0t~ common 
f1t\Vc)l'lld 11q111mu" a1~011t1:1 11nd the tiffir.inl fornu., ol' w11Lcr 111·c 
liatod bolc>w. 

Oron90 Flowe, Wl\ler 

:~tro11~111· Orn11~t• 1-'lt1w\1r w~1.11n Triph, ('J1•11n1:o 1"1111,•tl' W,11.c,r 

/I 1111t 111'ul tcl :.olu1fon or t.lw 11<111rifon111H pri11i>iplt!~ ,1f t.lrn l11>1V<11·~ nl' 
l'iln111 n11l'l11Jii11m J,i,)116 (11am. //111111:c-cw), J)rc,1111ru1I hy dlstilli11~ 
tile fro1,h 11,iwm'H wil.h w11l.tw ,md >K'l}!ll'(ll.in,i t.lw r.xuci~:• voloi.1111 oil 
1'r,m1 Urn ol~1tr, wol<,r porl.ion 1.11' Lhu cti11till11111. 

D ud11r lp1lu11,- -lil~111ld lie mu,r)y ('tJlorlc:so, t'lc,1r , ,r onl~· fl, i,11.l)• up11h•R• 
,·tn~; ( h~ ,wl11r 11l10uld ho l llllt of 111(1 or"IIKO bl11,~1.1n1,,; h 11111~~ h(I l'ri,~ frcnn 
ompyr1•11m11, 1111•~1 i,11111h 111111 1'11111:oitl 111m~th~. 

\JH(lij .. -.A 111!/iict,, /lc'tuw· nn<l 1>cr/11ma in 11yn1p,1, ollxlrn <111d ~0111, 
I.ions, 

PopporMlnt Wator 

A donr, ~Aiur11Led soluLion nf pr.mmrmiu~ oil lu puriticd w111.er, 
1m1pnrn<l hy m\O of lht1 pl'(1t:11MHUK t1,-i;(:ribcid und(,r /\ romat.ic W11,us 
(ptlff<! 1M2). 

U80~•····/\ <:11rm/11nli11111111<1 /lm~>l'et/ v1,/iicl11. 
D1>110 ... Iii mlh 

Tolu Balsam Syrupm, .. ,payo 1200. 

Waler 
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l)ri11ldn~ w,\tm, which i11 1111 hj,,.c1. (.1.1 l•'.1 ' ,\ 1·1•1(11lotionN wit.Ii n•11pHl-
10 ,frinld11i: wa lm', ,11111 whi11h ir; il11(i\'1m•d hy d11• u11111idp11I 01' 11ih(,1' 
lo,:nl p11 h li1: 11y111.,m or ,lr·,iw11 fr,un" 11riv111.,, IV(1li 1,1· rv11ol'v1.1i1·, l~ t.lu, 
:,l.lu'ti111i u111t.11r i,1I 1,,.. ,,11 1'111·111:. of w,11.,,1· 1:ov<:t·t,d hy l'liorn111 1:111)l'ial 
,,un\HJ;ntp)u,. 

l)rin kiuc wn ll•r muy h<, n:uxl in IJ10 r,1•11por11t i11n or IJ$1' drun 
:n1lrnl.u11c'" " (,111, irl \ho, c,x1rrlC'C.io11 ,,f 1:1•1·1ui11 v<:11i,tnhl 11 1( rn1t• J\lld iii 
\lw m,1m1i':i,:1.11n, or II fow pr11p111'1JLi,m,, 1.11>1,d (1x11m111lly) h111 llnl, iu 
I.I,;, p1·.ip111'11ifoll orcln~n,:c fcit111,,. ur iu c.lm IH'c•11111·01i.u1 ol' rt:111,11,olhi 111• 
l,UKI iml11t.iu1u1. JI lu 110 h,nJl<'I' I.ho a1il1,im:I. ,>f II ,11,p11t11IAJ n1e1no1;rnph 
(ill the USl1!, i111111,11:u:h n,, th,• ,1il~•d 6l,u1<1111~l,t vnrv fruul min ,~1111 , 
m,m ily to 11111,1.ll<'r ,m,I 1:mwrn ll.v 11r11 h11)•<,111I ~ht .. ~,ncr ,11 111' priv:ito 
l>l.ll'lic.m •11· ,·ur1111rnd,1fls, 

Wal\lY ,11)t·n 111<1d hy cli1,t.illutlv11, iun ,c~cl1nny.1-• w·1,111.111111l1., rt11•1:1·,1c 
11r. m11RiN or nny ,,~her Hlli~nhl u 111•111:,,,;~; 1,,1111,1i11K 11,:, nd clc d 811hKf1111~•' · 

C11111i111, ., .J)o IICII IIS/.' t//i., i•r (11'•'/lrlm limlw ,·111,mdt,cl for JIVr<•nl.l'I"· 
11/ 111/111i1d11lmti1111. 1:.,,, 11111:h //111'/XJHl!S, 11s,, W11/l!r fur l!tj,,c1.i,m, 
/.1(1(.t,1ri(1Htt1/,i11 W(llr•1· for /11}trc•/.io11, 01· .'il.(u·i/11 Wn/.1,'I' /,11· l11j,,,,tiv11, 
l)llt<<> J,;\(),J, 

Prc11r11rnt ion 1"1·11111 Wlllt11· co1111 1lyin11 with W ',\ l'<•1:ulat.i1111k with 
ru,;p~ to d rl11ldn1t " 'n(c,r. II r,mn,,, tJllki.t! 11n11:u~K fur wnll,r. wlm1l 
prnpnrnd h~· 11i,1till111-ii, 11, m 1d v1111 IJd ow. T he ph11rm11d,,t whu i,1 
p1•11p11rh11i 1,1.<1t'il(, 11olul.i01rn, 1111<1 11111111 hul'II frm:l1l.1• di~l.ill1,1l 10,1\l)r of 
1•x1;q)l.ion11lly high gnul11, 1h11. only t'n,,• fr11n1 1111 l,m,1,11·inl or ntlwr 
111icw., r,(lpi,1 urnwl.h11 li111. 1111<11 f't',,c, from 1.lm procl111:t,; ,·,I' nwlnl>c•lli: 
111·oc11>1111,~ rc:1\lh i•11( i'rmu ilw w~•wlh o l':,,wh 11r((1\ ni,ims in 1.1111 w11fc.1·. 
urlv11nl1111,111,i1~1,· ,1111.v follow t h i~ pl~n. Th,, 1111•111 l"1litl pt,Hhll'lk ,~,m • 
111 011ly f\ )'I' 11p,1lw11 of Ill• C'Yl'CIJj(l/1:, 011,1 11•1111lly l'Olll•i~I .. r l'(Jlll(llcli 
Vl'j(111tic: ;:11111p,1111Hb whit•li 1•1111,.,, l'c,hril1• ro11<lliu1111 if p1•c,nn11I 111 lh1· 
11,1l\'1111 1. 1'111· pn1•1ml.1!1·11I mc:di c,in,,1 ,111ll!I C11111•1111, 

W11t1,o•, •... . .• ,, , .,, ,, ,, , •. , , . , ,., ...... • . ,. ,, , ,, IOOU \',i i 
To 1111,111°, .... . ... , ... , , . •........ .. , . .... . ... • .• ·11;11 Vol 

t )i,11 il I IH• \\'ul <ff J r,u11 ,l :;1,1iti, bll'• a1>pnr:1i \lh 1u•1,,•itl(,cf '"'i(l1 :i hll',dt •tin •) r 
1: l:.s,. ,1,111cli•n:u.'I', C:1111,,,,1 i llH t1r,:I H)ll 1•11hm11°:, 011d 1•i,j1.•,:I 1h11, 1111rli1111. 
·11,~,1 mil,wl •1:10 wlunw" ,,o,I k1w11 lh1t ,llxlill,•11 w11\1•r i111:lc,,,-~1,,p111•1·•~ I 
hullhqJ► whi,·h ltn,••· lirl'II r iu.-.1.,'(f Willi :".tf'•Hl• i,r ,·c•r~· hol tl:r,,illNf W1l~'-' ' 
i11 11111,cli,0 11•l,1· h11ru ri• l11 •i11n ril11,cl. T l!~ first 11 )0 v•1l11 1u r•• ,,.... , ll,1,•:1rch•1I 111 
,~li mJ1,1rC v f\U'(•~}~ll ,·ol,, lilt! !ttllmt,u11~(•tl r,,und h, 11rtl i1mr,\I \\'aim' JC1l 1l unl.\' 
'/f)fl \'1ll1,11w:, a ,•,, ~:nlh•t~t,;d. :1l11i:1: I lu1 ,·1:tti,hu• h, 1h1,1 (,11U r,mtHitlf, l~11,cl~,l · 
ln1l,,:d dh;,1111\•NI ~nli(lh. 

Ut•iU!l"h llic•n (:nlnrll:N~. l'f,,,u lic1mcl, "''' l.1111( 11(.ior or l :-wt c. 

l.lr•c:tJ• .. A 1.1/wr11111 1•r•1,1i,· 11i1I (w llic-1,· 111111 •J< •lwrnJ, It 11111~1 he, 
111,1111 in ,t11m1w111Hlln1i <IO!i(lft(, r._n·m,, for inlorn:11 (,1rnl) H<lnlill i•trn, 
lim1 1111 w<1II :rn 111.,,!'il(• pl mrn111<,t•l1i ical,; 11pplit•t.l r~l\11'111111~•. mll'h iis 

,•11ll~•ria 111111 <ll11•111:1toln1d1,i,I 11rn1 111r111.ir1nK, hn1. l Im~<, l\lll:11 ht• 1111,ril 
i1.1?cl htll \ll'l' (JI,(,. 

Wli.111 rvr.r w11lor t, ,1,1l1ntl fu1· in 11rricittl lc•t•t" 111 111111i,Jl)'11, t hi« urnol 
h<• u~cd. 

-.'-/,Yl'll/.>.~ IJ.~(!c/ (/.~ /)i/l(./.i111/ I\J/11/1/.:; 

~yrnp:t am 11Kd 'ul 11:1 tl ilu t.i11 1~ 1111011ts for w11l,<1r-i1oluh lu 
clr1 11{i; 111,d net. 1>0W1 :u; ,:nlvcm~ ullll nuvori111~ :1gc11 l-.q, T ht> 
11nvol'<!d :.yrnp~ 111,uolly con11i ll l-or :1i111pl\l ~yrup (llfi'Jt. ~11(:rmH' 
i11 w:1(,11r) 1)1,l l\(,ilillill1~ lll)l)l'Opl'iH~~! f111v11ri11g :1ub1:11:mc(,i. . (i/y. 
t·yrl'hiu1 S,\•r111i i11 01i t:xcdl(\lll, vchido fo1· :111 l i1rn ~ub~tnno,::; 
)H)('.(l\l~C ,.if it.:< c•Jlloid,d l)l'O l)<' l'l.it\ i:, rlll'C:eL f11w,ir nnd lii111Min1( 
f.ual~~ o f lir,Ol'it:<!, /lm ,•itt ,C...'y/'11/J is vnlunhlc in di«Jn1ii:in1: Lho 
f.11111,c of lll'(:11. l •'t 1.1 il, i;yrup~ 11 1'11 c:n pt!1!i11 ll y 11rr~c1.i v1~ f,1r lllUKk• 
i111r. ,;om I.mil 1:~. /lrvmM.i,, /!;,.;,,d,'.,:t,1•1111 8,vmp i); Lhu dilu~i"tl 
ngt·)Hl- ol' d1oic11 l'oJ' m11Aldn11 tJle hiUor l.nn\.(, 1.11' ulkrdoid~. 
(;1>,!011 .'/.)'I'll/I 1111d C/nm·.11 Syl'll.Jl 1\l'C 1:ond 11n1w1·nl 1'11ivurill,: 
111;1!111.~. . 

A c.:1111(1 Syr111) 

l\cndt1, nrnuutor oJ· f)uw, tt• rv<I , • . . . , . , , , . , , , . 
8odhu11 llc•UY.vuh• •.. ...•.... • ••. , ..••. , , , . . 
V1111ill11 TJ111,111r,•, . , • •. .. .•. . • , • • •.• • •• , , , • • •• , • 

11111 I( 
l1t 
r.1111, 
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S t1 tJrOH(' ' •... . ... ' ' ' ' . • • ' ' . .. • • ' ' .. . . . •. ' . • .. '' '. ' l!UII « 
l'urlrl~cl W11 1111·, 11 , 11fl'i<-ii,11l ,111.,nc.ilr, 

' 1'11 ;nutc,, ' . ... . .. . . . ' . ' •. . .. '' • . ' .• '' ' ' '' '' ..• ' . t t'oc·,o .. ,·1,. 

Mi;t;" IJu~ m:,win , 1.nllit11H l>11n~Wlt1 .c' ,md ~u,~n•ti(•; th11n iultl •Ii~(, 111L 1J1' 

1mrifi t• I w11 k r, 111111 miK w~il. I lr,11~ llw mi•lun, on :1 ~knm lmtlo 11 ulil 
1111l1tl ion ill ~'lm!Jh•l<•cl. Wlw11 ,•011I. n•m,,vu (111• 1,, ·<1111, 111hl <he v1111ilf11 
1i11,:l t11'11 u111.t ,:11l fwl11111 111.11•itlo1d w11t1• r tu nrnk11 <he• Jm1tl11..C 111,~n•IIH• 100(1 
1"1, ,mtl Kl,rni11. ii' ll(>C:1m111H~. 

u~,1~ ... fl /lr111,m•1I 111'/iirl<' 1mcl .1,,11111/,:1:111. 

Chon·y Syrup 

( .~l,ur-1·~• ,Ju(,,,li , , , , • .• , , , . • .• . . , , • . , .. • • , . , • • , , , , , , , 
Suc.♦Otil' . • , •••••• , ••• , •• . , •••. ••• , • , •• .. , , • , , , • • • 

Alfohol . •• •• •• .. . ... • , •• , • • , • ...• •• , •..•..... •• 
l'uriri ml Wtthll'. 11 n•1fflri, 11111111md 1~•. 

·1'/G ,111. 
~OIi I( 

?,l) nil. 

'J',. 11rnkv , .•...•. • . . . •. • . . ••. , . ... . . .... . • .. .. • . • fooo 11i"1, 

l>i"'kulv<• tlu~ 1-1uc1'ot1t, 111 tihu1•r~• j~1i1,:t• h.v h1::.H111~ 01, ,1 flh' lUU 1ml h, ,·:u,,I 
mu) ,·,:11111v,• 1.h,• fo11m nnd l'lt>nl.h1111111Hclr,, .~11•1 lhl! 11k11h11l ,111ol f,111Tid <•111 
11urit'1(•1I w11h·r lo 11111kr• IOUll ml., 1111d 111 i~. 

/\ht11hol C1111 t o111 I Lu 2'1i.. 

. IJ11M- · A pl1m~11ntly f/111:m·,·1/ iwl,i,' lc· whk h ii: p:ir1.il'ul11l'l,v 111,11t\1I 
iu 11) 11~lci11111.h,i t m;t,1, cil' :ml inc 1111<1 1)(1\tr d r1111:•. 

COCOA Syrup 

Com,u ,, , . , ... ,,. , , ,, ,, ,,, , , ,, , , , • . .. . . . , ..... . , ., l~U I( 
::,;,1t• l '1JH4' , , , , , , • , , , • •.••... t • • ,, , •,, 1 ,, ,, ,,, , , ... . . (){JO jf 
Liquid Ght/!11111• , , , , •• , • , .• • •• •• . ••• • . . , , , , . , • , , , , l~o 11 
l ~l .. 1·c<!i'i n • .. , , • . ,., , . . . ,,,, ,, . , •. , ... • . . ... • . ..... 50 111\. 
So11iuo1 Chlnriflu, . . , .,, ..•.... , , , • , . , , , , , , . . . • . • . . 2 •: 
\'11nillir,, • . , .• . , .. . .. . .• •• , . , ... .... , .. • ..•. , . , . , o,2i: 
f;ocllurn B,111·1,1111 I u , , , , . .. , . • . , , , , , , • , , , , , • , . . . • . I I! 
11udl'i<•d w,,1.1,r, r, ~11f(id,,nl qo,111 111 il,,·, 

' l\, mnh•!•, .. , , ,, . , ... , , , , ,, ... ... .. . . . , ., . • , , ... 1iii1ii ' ml. 

f\11~ lh<! , 11,•r11S1• nncl lh•• ""'"'' · 111111 ln ~hi" 1111~1\111, MMth1~lh· 11,l,I H 
1111l111i1111 111' 1h(• ltqulcl 1:h11·•>>t', 1:ly,~:,·in, ,:mli11m 1•.hh11•i,l1.•, 1·a11ilhc1 :u,,I 
,11-.1lh1111 h,·,1,w111 1• i ll a:m ml. ;,r h11\ f)\lrililll.l w:,h•I', Hri111: ,1,,, \!llli 11, 
111i~l•1ro, to II l111 il, anti main111in 111 h11ili111: Wmt>l"lthu·,, fur :l mi11, ,\ 11 .. w 
111 ,:11111 I<• r,,., 111 k1t11)1•1·111.11r1, 1,1111 ndd ~\ll'l'i,:im11 p11t•it'i-,1t wal1•1' 111 1111,111, 
11 ,u wud11,·1 1111111J«11·0 ll)(MI ml.. 

N1111• • C<.w~,a ,:.0 1\l11init1J! m •I 11un,• thnn J~f~ 1\uttvuL.-.ulc•. t•thrr-t-ul11bl(• 
t rxl t11(•tiv1• ("'fnt-") yic-dd,~ 11 r.~•rup huvi nr. n n1 ifl imu m 1r-1 ul1•lk\\' h l 1\4•1r.1rull'. 
" tln•;11cfun1. 1,-.,.·o.u'' ,·,m1nlni1 u,1,~11 ~:'.% ' ' lul, I ► 

Aro,nnuc Erlodlclyoo Syrup 

Jo;l'lo(lh;l,yon J•'luldcxlhwl .. , ., , , • , , ,, . , .. , , , , , , , , . • 
l'111HKHh1lt1 ll yd1•oxltil! 1-liilutl,rn 11 iu i()) . ... , . , , , . . 
Co m11nmul (!n,,1fo1111H1t Tluc,(u,•,;, .•• . , •. • , . , ••• , • • •• 
I A!lllllfi Oil. .. .. .... . .. . .. .. ' ... ..... ..... .. . .... '. 
<:love Oil ••.. .. ..•. ... •• , •..• .. , •. , •• • , , •• , .••... . 
1\1~1,lto>I .... , • , , , , , , . . . • , , , ... , , , • , • , , , •. . ..•• , , , , 
M1,t..1••0._u , •• ....•.•. ,., , • . , ,,. , · , · · · · · . · · · · , · · . • . 
Mtl1(1wKl11111 ( :11rb11n ,,l t! , , •. ... , , , , • , , • . , , . , • , , , , , . 
l'udrl~1l W11lt•1·, 11 ~ui'fil'.it,ul 1111rrn1i1y, 

:1i 11,r.. 
i:; ml, 
or. rn l, 

o.r, ml , 
I mt. 

!C~ ut l 6 
NllO r. 

r. II 

'1'11 1Mh .. . ...... ... . .. , • • • • , ... . . .......... . . . i'niiii .. "j';,·1. 

I l i,~111lv1,, ! h,1 ,11111 ii\ 1 he, ul,»1 1111, ;icl1I I h1' fl1 1itl••~lrm11 1111,l 11,., (lu..iun,, 
1111,n I hl' 111•lnt1,1l(1tll hydro~i,l,., suh1li1111 rrncl :rn:, mt . ,.,r r,11 ,·iri,111 l\011ll'r, 
r.ild 1.hr,, 11t1l1\t\<•11i11111 ,111rlw11,.,10. ~hnlc,) lh(• tni~tlll'f.', 11111111• ii tu ~11tt1d 
<l\'C•rnittlH .. (11[,w 1111d ml,I 11t1ITki.,11I t>11rif°illd w11fl:1' (,lw,•,nt:h 11111 fil l,•r 111 
11111111• 1lm liquid ,111•11K11n• !iflll ml .. """" thi,i ril1.1·1111· upvn 1.h1\ ~111'1'""'' 
C'<Jlllt1ine:1tl in n hotl h,..•. dit;.1a,lv1• h)' ,, lu'-~IIN. tlM1 huUlc in 1uu "'1th~,· ttlHI 
11,:il11~i111; th~ ~orlwnl,, l'ffip rnnlly. \ }o,11 tl1e ~nlut i,,n 111111 '"i,t • 110il'i1· 1ll 
p\H'iri"cl wnl l1r tn ,,111l\c1 ch,,. pr",hh'I m1•1 11Htr◄1 J\l(l!) mL. 

i\h,,,hql 1!,1111,mt.-.. •ll lo/I%, 
ltH:Clttllltllih"ltl1111 t\l l, 11 ) ► 1 1(• i11 t'tll\1:t.iu11 <hll! l•l /111• 1ml1111wi11111 hy, 

1(r(1~l,fo 11,wl in i111 1111muf1u,u ir11. A,•i</,1 :11·1, , ... 1111•11li•w1I with 11U1111lly ,1 

FRESENIUS EXHIBIT 1013 
Page 235 of 408 



1302 CHAPH:n 08 

,:rmcurri•nt. 1m•tipit,11 io1\ of' I.ho ro11i11s or Lhu HVntfl, 'l'h(, 1i11111iu which it. 
,:1,11111111• iul.rodut\O~ u,~ i11,:,\mpnt,ihilitl11• c,f1'1u1l. H11hHlm1ce. 

UNCH .... ,\ 11lC11Hut1tly ffttl)(Wt!CI ocl,ic:le, o,ipcci11lly ndn11t.1lll t.o tho 
,1,ltuilllKU'Utic,n or bitter ijUbK(ltllc!O~ lik,, •111h1i110. 

Syrup 

Sin'J)lo Syrup 

l'j11cr0Hn .....•.•.. .• .•.. .•• • • . •••... . .•.• • .. • • , •. . /UICI II 
11m•U'lud W111~•. 11 HLol'fici,mf, 1111M1llt.y, 

To nwltu ... •• • •.••.••....••• • , , , , , •... • . • .. . • . •. '1i1ciii'iii'r; 

M11y ho fll'OfHHOd by \lijirlP, hoilint( w,11or ut, pr(•fut11hly, wi1J11.111l 
hr.nt., h.v 1.lw f1.1ll(lwlng procc~~: 

Jll,11~, tho Rm•ro9u in H Hllitoblo 11111·1:11l11f1)r 1.h1, ,uwk oJ' whid1 lK 11e11rly 
(illc,1 will, loo!loh· p~dr~d c.,U,)11 moiKh•ti~rl . aC!c r P«<•l<inu, with n ruw 
clrop• orw111or. Pour ~llr(•f'ully nbohl 41)1) ml. ,if pttriflud \~l\lcr llfk'II\ th~ 
~UCrtlR~. 1111(1 tltJlllhHll I.he t)\lt,111,w lo O blOucly 1lrip of pur~olntc. lfollrrn 
l it(, l)NCOlflt<o, ir111i(:0~1111ry, 11111.il oil ur lhc M1er1~0 ho~ di,.Polvu,I. 'l'ht1n 
1w11lh tho lt1uf<l1, of \.he fl(11•e41fnl.or ,mtl l,h(, 1lol.l t111 wilh H11(Yid1m\. 1>1.witfod 
WiJICr 111 h1fo1! ~lw vnl111111\ 11!' lhc., t)Cl'\•Ololr. t.o HlOIJ ml,, 111al mix. 

8 111,clrlu 0.-,,,,11:,,---Not fr.HM ~h, ,, 1.:10. 

llHo)K- .. ,i\ swMt 1111/1idc, ijWl)ol.1111h1f( u~1111t ond 118 1.111: hnKiK for 
mni,y lluvo1·1,1I 111l<.l 111n•ll(i11l(,d 9~•1·11p~. 

Oth1,r ijyr u 11• lJ~o<I ,\ti fH1u1lnr. /\t(tinl~ 

Cllrlo: ,\(:Id Syn11► IJH I' XVIII [S)'l'Ul> ol LomonJ-... J'r"f'lll'r11fo11: 
nim11,lv1, oil.de 11t.ld (hydro11», ll) v.) h1 fl\l1•if'ipd w11t1II' ( 10 ml.), mld mix th~ 
~olution with ~Yl'llfl ({lliO mL). Aliil ll•llhlll ti111'.\,11rn (W 1111,l. 1111111>1)1\11t1h 
11yr'UJ1 lCJ mnhr lho 11r,ul11<:t m<1111111r.1 I Ill)() mt., (Ind mix. NC11.t•: l>r> 11111 
rli.pcM1! ii 1/ ii /,u., <• /llrrl>inllti11r udnr ,,,. iu~IIJ or •ll<>WK orhrr indifi,
/it,ns n/ dr.1rri11t1r/i1111 . Alc,i/111/ C1111Un/; l.~l'-i t h1111 I~ /11e1111t/Jclli/ii/, 
;a,_!~; 110111:1.ion~ oh11r111:toriK\i(111f 11,u ,rnitl whfch ii (:()tHnin~i lrn11r.11, I\ i,, 
1111~ n ~11il11hl" vohlclo l'ol' nlknlill(, i11~111,li1111\K 1111~h M pho11oh111'1,it11I 
11n<ll11m l'rom which if. 11ruc(;>ht1l~K 11henoh11rhi\nl, /1,11~; Soluly n~ 11 
11ke1ia111 whfr/,,, th11 f11r111ul,, rnnki,1g 11, lk•••ihlu lo prt1101•0 ,1xtmn11<1ru , 
miou,ly 11ml <1ukkly u Kyrup h11vi111t 1,h<, flnw,r ,1t1u111on. 

Glyeyrrhlzn S.vn111 lH:11) XVIII 11.fcuri,m Sy11J1>l .... f'r1•1>cm,11'1111: 
Acid fo111h•I oil (O.on ml,) 1111d 11ni~11 oil (11./, ,111.) lo ulycyrrhi1.o fluidox• 
1.r,wt (?.(ill ml,) 111, ,l 111\ilo!o u11C.il 111ixcrl . ' l'hcm ruhl 11vru1> (1111) II► nmke 
llw prollUcl ll1MKIITC) IOOO ml,, t\lld 111lx. 11/1·11/rnl (11111/.r,111/ r, lo (I'll.. 
/1it'tllllJ>t1libilltir.H.' T he chnr<u:lc1·i•l ir rln\•1,r tw rlr.•t•·tl)•ccl by odd, tlu~ lo 
n prodpiln~i,>tl nfUw ~l.vc:,,rrhri:in. U11~a: A /lt,tmr~rl 11,·hirfo, 111<pur.l111ly 
odnpt~d to I.he n,hn i111HtrMlun of hl\.1011.,1· no11aP011~ K11h,lunc11,. 

llyd1•lodlc J\r.l<I Syrup--.. C◊>l lJ1i11x, i11 ,111c:h IUO mL 1.(1 lo I.(,~ HI 
(127.Hl). l 'r~/>ttr<1li1111: Mix diluted hy(\ri(ldi<: 1wi<I (l~O 111I.) wi1.h JHtri
t'iittl wttlur (Mi0 inl ,) , m11l tli11n1,lvn <tux1.ro~c, (M,O Kl in 1.hiH mi~lllfll h~• 
11r.itn li1K1, Add (llll'lfit~l wnl.cr (<1~) In nu1ko 1ho prtidud in1:,u8u•l" JOOO 
ml,, nnrl l'illl/l', C:11u1fo,1: It 111w,1 n•il 1,,, rli't1>1•11RPd if it ,.,,,,,,1111~ fr,x 
/ot.li1w. ttN m,iifo,1c,icl /1,v 11 ,wl ;11/rw111i1111-. /)1/$t l'ip1im1 : Trn11n1 >111'Nlt, 
r.ol11d,11,1,, 11r 1101. rn<Ji'ii 1111111 pnlo Ktt'111V• Ct1lor.11l, K:Vrlll>Y ll1111ld; mtoflu,11 
nnd hn• n Mw<,ut., 11t:idul1111a IMte; M1>or.ifi1: 1:1·11vtl,,v ohout J.JII; hydriudic 
nd<l i~ 1IOL'dlllJk11Jod (ltl~lly i1► Hi11111lo ntfll OO\IM •ol1\\ i<111 (11111~~~ prol,m:luc.l 
hy h,Vfl'lJ>l1<,aphoro11K ucid) frt,e iodine hoh1K lihur1,1orl, 111ld ifll1k1,n intcr
uolly, whon in U,io, c,111!.l ition, ii I" lrrllnlit1K lo tlrn ,11im1mtnry 1.ro,•t, '!'ho 
1lo~t.r11~,i 11Motl hi 1.hi1, ~yr1111 «lu111lrl h~ of t,h◊ hiuhcHt 1:r111lc, ob1J1i nnhlu. 
l11c1m,//11Lil1ilit11•N: 'l'h(, roocl.ion~ ,·,f \,ho 11et'tl.~ (p11u11 lf.>Z~) 1is woll nK 
1J1osool' lhL• w1111,r-.r,oluhl~ l11did(1 ,mlb. ()xi<llzi111r uf.Ollltt lil,wrul-0 imHuo; 
~lk•lc>idM 111ny bo 1m,d1>itntQ<J, Uir.N: 'l'rAdllJQnnll.y t\il 11 vitltlclt• f•ir 
CJ/)l'.clmw1t Jru,c•. •~• Ul(,tdpAutic pr(lpcrliCll n,u 1h11110 or 1ho fodhles. 
IJr:M~: Ux1111/, r, rnJ.,. 

1lnN)llH11·1·y 8)'1'llJI lJ8(• XVJJl,·•··• /11•,11111m1/t>1t: lli11Holv~ 11\1\'f\\Oll (1:100 
1:) in •~6ph(lrry j1111!11 Win ml,) by h1mt,i1111 1111 11 11h>10>1 1>11\h, ,·uol Lllld 
romuvd l,hc fonm and f1oalh1~ 1tolitiH. A1lll nl1:,ilwl (l!ll ml..) 1111d f>Ul'ilfod 
woh•t (qk) J.o make JOlkl ml ,, 11ml 1111~. Akuh,,t c:,1111c11i: l t-0 2'l;o. 
/n1:ompotibllili11~.- H11,11)hcrry j11ie11 i~ pr~pllr(l(l Lo c•onlflil> )lllL ll••• lhftll 
1,r,% 111ll'lc 11cld; the Kymp, tho,·r,t,1,.,, h11H rom,lillll~ ch111·11<:lel'iNLi11 of lhfo 
~cid, nut,,hly it" hti:1111\JU.llhilit,v wit.h 11lk11Jhu, Hl\b~(t\ll(:OH. u~,1~: A 
l)ICnRnnt ly //uJ/ll/'olt/ 0111,i('/11 llHOt) to tli111:uiHo t,ho ~111\:,0 ;)Y •11111· l tlMll• of 
urlllil(I tllDcltenm(l)llll. 

Wild Churry 8:l't llJ• ll8 P XVU) •l',011fl(11•ll litJc1: I'll.ck wild c-harry 
lh> r.onnc111Mlt>r. l M11), 111·uviouHI)' moiMhinotlwllh w11lc r (JOO ,111,), ini, 
c:,,lhHlrl,:,11 flllf(l(ll11l.c.1r, nn,l ~dd wn(N (1tt1) h1 l~n\1(1 i. h1ycr of it. nhov,: 1,hQ 
111,w,lor. Mo11lJ1•11w for I hr, thou 11rm11111d with l'ttJlid 1>(ll't.Oh1tio111 11Kin1: 
r1ddc(I wnlcr. unti l -100 ml. of)J(,rcnlolo lw uoll111:(l11I. l•'ilt<11· 11\1• por,:l'lloie, 
if 11(1ccu1nnry, ,uld •11l•r!Xlc (67/i Hl 1111d cli1•mlvo iL l>.v ttKll!llicin, thon 11d1I 
glyctirin ( If~) ,oi,), nlculll)I (20 mf,) mul Wftl~r (4Y) 10 omko ~he J>rodn~l 
m<,o~urn lOCJl) ml,, 1Strul11 II' noceK11nry, II 11w,1• 111• 111111/,, t1l~11 in 1111' 
/9/lrJ111i1111 11t1i1111vr: 'l'hil o\tl!rOH\I 111n_v ho 1li~ffolv~d by 1>h1r.i1111 ii, hi ,, 
114)<:on,1 lll>rt!olHlm' 1m 1llr11c\(ld f'i.,r pr~1111 ri11K S)•rup, mid 11H<1wln,i I ht• 
1>e1·colntu from tlw wild ~h~rry to llmv lhrm•r.h ii. 1t1\1l imo n ~rnd11i1lcd 

Yu~yul u1u1h1inl11,< 1h1111ly1,~d11 1111<1 11lcohol \llllil I-ho 101111 Vt•IOlll<• 111011 -
NUrc11 1000 ml,. N,,1,1: lfo111. •• 11v1,i<lucl1 101<\ tht (,1w,vmc i,nrnloill '1~ 
i1utCliv11lod, II' thio, .h,rnld hupp~11 , lh(I lll'Cl/Clrn ti,m w,·,ultl r.<,1\lroin ,iu 
froll I ICN, w,r,n 1Yhich ii" 11vtluo '"" 1K1d11Uvo ror 1'(~1Hh• m«holyclepend-. 
l~o, 11 df,c11sHion of tho dwmi•lry h1Vulvo1I, KO~ Wil<I Ch~n·y (1>111(0 1;100). 
/lfor,/111/ C(t11l~n11 J 1.11 2%. /1,c,;: Chi11n:,> ,,., n flotmt,itl ~t!l1irl,1 for 
1,1111uh ~.v1'Ul)ij. 

M u.cilalfCS UH(l(i ctH /)iJ1LU119 At;enfAt 

Mucilug(tK nrCt nl:io fl11itnhlo 111.1 diluting n1ren~ ror wnl.or
aol11blo 1,ub~tunce111 ond 01·0 011J)Mi11lly nwot\11 in :1t:11hili~.i11u 
SUAJ)(mf!ionu nnd (lmulaio11s. 

'l'ho following muciltlg() lilied for Lhls p llTJl OKO i~ !lc~crillcd 
unclRt' Ismulsif.ying and 811spcncJi1111 AgcmtH, p11,-:11 I :mil. 

Acacia Muollogo••·J)BQ& 1304. 

Hyd1't.11l lmholic: i)i/utin-i; t\J:e11111 

H;vdl'Oulcoholic dilut.inti lll(Onts Ill'<• w1,it.1ililo f1.11· d I'll!~~ ~11111 • 
hie in eith(ir wo1.<:r (11• clihitod 111<:ohol. Tlw moKI, im1iort1.1nt. 
t1.Hl!nl~ Jn t.hilt 1:m11p nrc tho cliKir:1. 'l'ht!t1ll Hnl~1tio111< Ml\1J1in 
npproidmuLuly 25% nkohul. A1frc/11:M<•d <1lixi rs whid, l111 vt1 
t.hc1·oi,N1ti1: uctJvit.y in their own rll{ht nro not in<:ludod in 
t hi11 imcl,iv11. Li:;wd b<ilow 1.11·/l t.110 r.nmn\1111, nomncdicot.cd 
ullx ir11 whi,:h 11m IIH!ld 1>1n·c1ly as tlihitintt lll(011l;1 01· ~olvontl! 
for drul{J~. 

Aromatic Elixir 

l,impl<, l•:li~I,. 

Or11n 11n Oil .. , . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . ~.J ml. 
f ,0111011 Oil . . .. . ..... ..... .. . . .. . . . . . . . . . . . . . . . . . . . 0.6 ml , 
C11tln1uh,rOU , ... .• • ... , .. . . • . • . .. , • , ... • • . . •. .. • 0.2,1 ml , 
Anl•~ Oil . , . .. .. ,, .. ......... .. , .. , . •... .. ........ II.OIi ml, 
,.;yrUJ.) , .. , .. , . . , , ., .. , ,,,. , ., . .•. , , . .. ,,, .. , , . . . ,. :\?Ii 1ul, 
'l 'nlc .. .• . . .. .. ... , ... . , . .... . ... . . . •.. , .... , . . ~O If 
Al~ohol, 
l>11 rl r!11d W1l1~1·, 11J11: h. n k11l'fid11nf. 1111111>1 ii)•, 

To 111111111 . .• ••. • . •• •..•• .• • .•• ••. . • , . .• , . •.• •. .. , Hi(iij' i,,'i. 

()l•oml\'~ the 11llu in nl(~1hol 10 111ulm ?.foO ml.. To ll,iu 1colu ti,,111111<11.)11: 
•ymp in R~vornl 1>11rlh>tll!, hllilnlinK vii:orvv~l.v uOl!r 011,~1 mhlitfoo. oud 
nii1.rw11rtl~ ,11ltl, in I lw ,,.,.,11, 111am11,1·. tho rcquir~,I •11111111 ity ,1( 111n·Hl<•<I 
wnl11r. Mix 11'111 Ihle with 1.hu liq11iil, 1111d l'il!1:1· lhrou1rh II J'illcc· m1u,,t1 
wi\h tli l11t.1,cl nl,~>hHI, n,1.u,11i1111 \ he, rilLrnlll 11111i i111'1"111' lir111hl irnb1uim«l, 

A li!on11I Con 10111---i l W '1.:\%, 

l)M1111 .... ,A pl~nu11111ly //1m111·11c/ 1.•~hil'i<•, 11mployod in I lw p r(ll)nrn 
lion ofm,mi•o~hor olixir~. 'l'hc ch i,1f ohj(l(:t.ion tu llrH•~1.<111~iv,! u~o i~ 
1.hc, high 11\(:\>hvJ i·o11l,1111l (11ho11t .\:J.%) whid1111. l.iitll'a m,1y c111mu,1·111:t. 
1.ht1 (1r1ttct of 01.hcr mc(!id1111u. 

Carc1amon, 6plrll, Compound--RPS-15, p11ot1 1236. 

Ot.h,1r l·lydi'1H1h,ol1ollc l)iluJ.lnK Aic1111111 
<.ll)'cyrrhixn l~lhtir fJWxi,. Adjuviu1M; l,k<11-icc l'<Jixirl- -/'n •/>lll'lllfo11: 

Mix 1:lyr.,vrrhb11 noidoxt rnd (l ?.ti 1,,J,l un,I nr..,111ntk olixir (H?.~ m I,) nncl 
lilt.ur. t,/tri!1ul (:1m/1:11/: t i (11 2:1•_,.,, U.~n•: A f/tr,,.11, •tl 11111,ide. 

Flov()rnd /l/rnhr,/i1! 8ol1tt1:a,is 

l•'lavorcd nlc:olwlic 1,ol11tio11!!, o ( high ;,lcoliolic Cl>11ccn1.ro
tio11, om u~eful nK fh.1von, lo IJ<1 udtlocl in smnll <111n111.H.fo1:1 to 
K,v1•11p11 or cHxir!!. ')'he 11 lc10hol (:on tont. of t.hoHo i,olut.iontt iu 
ap1,1·oximutcly 60%. 'J'hcrc ,u·o 1.wo l,)'fll!ll of f1nvorcd 111<:o• 
holic !l(1lution~: Unctur(!ft and ~1,il'it~~. Only n1u1mudk111t1cl 
Liuct.url!II nml ~()i1•lt.i1 nrc rn1cd !l~ flavorin1{ tl~Olllll. 

Compounl'.l C.nrdnmom Tlncluro 

C11r,l111,w111 81wd, h, rn ntlcmloly c:o<crKo 
pnwdor . . . .• • , .. • , . .. .. . .. .. . • .. .. , . .. , • . . . . . . . . 211 I( 

0!111111mon, ill fillC fi0Wll11r . •... • .•.. • •........ .. , . • , ?.r. I( 
Cnri1wi,)I, in mml~1·11t.OI)' r.01tr6t• p,,w\1111· •... .• . , . . . . . . . 12 II 

'l'o 1111, kn •..... .. ..•• .. . . , • . . . , •....•.• .. • , . • ••. . 111110 ml, 
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l'rcrparn .-, l incturc• h.\" ~1,•01:rn111 M (pOJCL• l!i1i~i)1 fh lln:1•n~il,1{ rtn• m i,;<111 
,m,\·(lc•1'N 111 ·n•o ml. c,f Ii mh; 1.on• of f)IJ 1i,L ( if ,d,\'1:,11'i 1\ (uHI Hf)i) m L (1f 

clih1tml ;1 l,•11l1<il 111111 1•011111lt,tl111: thv pn,p,11·,11im, h~• 11o•i111. 1'1(111 llw r1, 
11111i 11d n1· of tlo(• mi,t ur•: .. r 11h,olml 111111 1:ly1;1;ri11 ,_ ... .,p,m•cl II~ ,lin •dNI 
,.t.nv~. mul l-h,•1• 1lilt1t ed 11lcoh,,I. 

Not,• Cump,11111<1 mnhu11111n 1i11c111rn m,w h(, mlornd wit h """ ur 
nhn'•~ 1ml111•u ,, ... ,,:tr J ~m.-t). 

u.,,11 .. f\ llk\,Jitl ,011hid11 h nl.'lllllll! of i\n plrn,1111111. //1111111' 111111 .,,,lor. 

Lomo11 ·nnctul'e-.. , .. pr:100 1300. 
Myrclti Spll'II, Compound--l".\PS· 13, l)(l(lC 46?., 

01·on110 Spirit, Compound .. - •1muo 129'1. 

Oranao P(l<fl, Sweot, Tlocturo, -.. pnfJC:1 'I 296. 
Puppormlnt SpMl----pf.lfJO 700. 

/ )i/W.in1t A1wnI .. ~ for lnjt•clicuii; 

Jnjt:ctlon1; 11rc liquid prcp11n1l.i1H1>1, rn11111lly t•ol\t(ion ~ 01' 

,111r1pmu1ion~ of dn11w, int:ondod f:o lw iujt•t•L1.,d t.ltrot•J~h l,h (\ 
rild n int.o l,h<: body, D!luLiH/{ n1:e11tJ, ww l l'or I.hmm 11rnpnm-
t.i o11s mu,v h,i nq,_,om,r, rn· no11n(1twou!l 1111d mullf, 111(:c:1, f.)w 
1·cqufrtimcnt~ for Kl,1,l'ilil.,v nncl 11lim of' l,ho py1·01:cm l.<:~t 
Aqucou11 dilut.i n1I 1111t111h1 inclml<i i1uch p1•1,pm·11tio1rn 11:1 81 <'l'
j /.(, W11frr fur l1')1wt.ion. oncl Vlll'im1s 111.0J'il(i, ,u111<i111m ~olt1tion:1 
of cdc,:ct rnl,v l,1111 und/or d nxlrn~e. N1111aquMUll dih1l,inr!-
1lJ(Ollt~ nr<i 111mt1ra lly fnLLY oil,1 ,.iJ'Vt!IWl,ubl~! or if{ill , foU.y c1st.c1·~ 
ni1d polyols ,m<:h nl:I I)l'Of)ylt,m: 11!,vwl m1cl polyQt.hyl(111c ffly, 
(:ol. Tl1t1Ht! llt;(!Jl ll:l Ill'<' u1.rid lo <li,molvc 111' dihtt-<, oil•:'loluhlc 
1:uh1.1\.1lllt'.Ott nnd IA.I 11111,pmid wt1l(tM1olubl11 J11th1H.1111c(::1 whtm iL 
ii; d(,lli)'(ld t.o tlccr,_.clml I-ht\ 1·, 11.1., or 11h1)111·ptim1 1,nrl , lwncc:, 
lll'O l(lng Urn 1lur11 tin11 of ,u:t.ion of t.hti drnu 1,uh$l{\ tlti1)1,. Prnp-• 
,not.ion~ of 1,hi~ 1,vp\1 uro given in1.rm11111:1<:uhwly. Sc,P. P11r1111 •
/.(!l'lll 1·11'(!J)(l/'(l.(-iri11~. 1)1't!(I I 1),1!,, 

Co1·nOII 

M,w.,,Dil 

TIii! rl!f'ini,d n~,i,1 nil oh1uiul!d frrnl1 l-11c (,m l11·yo,,f Y.1,11 11ury., l ,im,,, 
( l•'r,m e.;·1.,,mi11ea,·•), 

Prt~Jut t·nt iou• .. J•;)\prn~•~,c:d frnm I h,, l ,,d•~q\ •.!ur•11 ,~11,l,ry,,~01· gM·1u~ 

1t<1J)11rllhlf( li·,1111 f.1111 grniu iu st1rn·h 11111 1111f111:llu·1•, 

n,,~l!l'll>llou C.:J\,nl', li1;hl )'"ll•>W, ,,ii~· li•111i,t wil l, ;o foi111 d1;1r,1,·INi1;, 
1,i1• r,<l11r 111t1l 111111!•; ''Jl('t'ifil: 11rnvh~• (UIIJ ft> ll.!l?.I. 

8oluhilil11--·"·::,l i111t1 l1• ,ioh1l!l1• i>t .,l,"11,11; ml,,dhlr, with ••lhN. ,·hll)ru
fo1't\~. ln,ui.<: •1 ,~ or 1(o~vc.:1\l, ltex nmi, 

lJ•1lH----M11in ()fl'it;iol rn11! i~ ,,~ 11 ~11/1inrt 11 ml 1ml1fr/r: /111· i11,i1•1·ti1111.~. 
11. i• 11 a\11I nr. "" 11dihl1, •>ii :)ub;1l.it •m~ r1,r ,..-,H(I f1,111 in tit~ mt111n1,.,mun1. 
11fhyr1(11·1h1lMl.1,mlo11111;. Othl!l' 1.1~1.•s i11d111lc, m11kin1: s11111)11 ,u1,I fr,,. 
l,n11·nin1~- II. iK11110111idryin1t 11il nrnl l-lit•n1 fo1'1111Jl11t.it11bl" for luhd,,nl · 
i111( or mi~lt11i p11i11l. 

Cottonsued OIi 

T hu rnfirlml fix(,() ,,ii ,1h1ul111,d 1'1·11111 I-he~ ijl;(!d (If c111f,iv11J1,<1 pltnll~ 
(1f Vt1duu,1 \'Ht'i(~t,it~Kof Omu•,l'f)i(lm J,;rs11,11m l,inul,or of othtH' Hl)Cdm~ 

,,r 011~.~.\'/Ji111/1 (lo'11m MM/J(IC(!llr!), 
P1•c,1111rn tl11n-----<:nu.111111<!m!« 1i1.111111i1111b1m1. lr..',I·, ,>ii . 'l'hc• l.t\nhw nf 

1.hc :!COd:, 111·11 n rr,l 11t•p11r:1l,t•<I, 11 11d \.lw k(11·1rnl, Mc• •llhj1Wl-<HI lo hi11,h 
p1'(:,IIIUl'II in hydl'tl11iic p n:mu:~. 'l'h1! ci'll<h• ,,ii 1-111111 hrno II h1'il(M-rn,I Co 
hl11t:~i11h mil m•i'll' , I(. n,,p1h•t,N pu l'lfical.inn bdon, ii i~ 1,11i111hl1: f,11' 
m1!d il:i11nl , ,r r,x,11 ))tlrjltllltt>I, 

1>,m,:1·11•1 ;.,,, . l•nl" y1dluw, ,,H.v lit1(1id with n lllc1111l l11nh,: ,,d1H'I<!"" ur 
mm,·ly tl•.•; Jhl>'( id,!~ ol' >-<'IM fnl 11m) ' :-:,~1,n1•n1 ,, 11,d,~\,• I U"; ~,,l idifiv:;~•• n1,,,,1 t 
()\\ to ···6"; f;J)t~dfic 1~rnvity O,Hlfi l.n (l,!);J,l , 

Sohthilin·-- 8 li11h tly ,.,1111111, iu al,:oh11l: mi111'ihl1• wilh ,,th,,,, d ,t.,,~,
l'nn,11 ,a,lv1.m1 lwxmw ,n •~Hr ln10 (lhmlfiil,). 

l J• c~-- ---Offid11J llK n ~o/,,,_.,111111d (l('/1 /c/,, /r,r i11j<·l'Ci1111s, II. i" 1<111111, .. 
1,i1111);1 (illw11 ornll)· '"' ,, 111,hl "" lhnrtie in till' d <JS<) nl':m 1111 , m· mm·1t 

·t·11~1•1t i111.tirnull,v, d i1!(•:it ihk <>ih• rnt.nrd i<m1t.ri"~(:a1•1ion ,111,I 11101.ilily 
nml i11,:J'(!ll~1• l lw 1:,1i.,,.;., i11l,1lw. 11. 1\l:;(1 la w.,l/d ill tlw 11111nuf'11ct-111'1• 0 1' 
11\>llJ)>l, 1>l(,o)mar1wrin11, lnnl 1111h•t it.ot t<H, 1:l_vc1,ri11 , h1hl'it~1111IK nn<I ,~cm
JH<!l,it:u, 

Jl:lhyl ol~111.n Il l l -112·11I t\111-1:,,,0z 1:1111.J;i!) , 
l'rO\lll)'ll l,irm · An111111: ol,h111' Wily~, h~ 1•«11di»f: 1tt.ho11ol wi1.h 

,,l,,,1yl chloridt• in \.1111 p,·c:~11111:/1 111' 11 ,111i111hh: 1luhy,Ji·,,,)!il,,ri r1111.in1: 
n,tm1L 

l).,n,i rl 111l1111 • -Mohil<•, 11 rnc1imll~· <:<>li.11'1(1,,,; li1111icl, l11l\·i1111 1111 111:ni<• · 
nhlt• l11~h•; ~1111.,il'i,· nn,vil y 11.Htlll h> 0.1.t'/,f; ndd vuhw m•I 1:n·11 l(•I' th,,11 OJ,: 
i11tll1w vohm '/f; cu }m: ~h1rai1.'l•I h.,· h•11ili•,1: HI I f,u .. , (111' ~ hf; propl~rl i,,,. 
""in\ilur to th ,.1111 nf ,,huuu,I nucf Hl'lichi1i oilF-. hut if- 111141,; vi11nnm :u\d ,m,r,~ 
,·,q, irll~• 1, h~1,rl1,1d h~• t.lte. 1j~,.,11,11; lmi l" ,1111,111 )!()'/". 

Hoh1blllt.y- l ),1,,i. 11,11 1Hsa1>h•,, in w11l<!r; 111i11dl,lu wi!-11 v1,~,1111hl!! nil:,. 
miutil'ul oil. ,1 l1.•ohn1 or U1n11t ur,,unic: r:oivmtb . 

I.I~,,., .. .. I\ 11,•lrfrli, for c<trlaiu inl.fnlllllK<'l1l11 r h1,i~1:tuh ll• 111•11pm·n
lioirn. 

Poo,rnt on 
/\r11d1i~ Oil; <:1m1rul,1,11 Oil; N111 Oil; l•:11r1h-N11l Oil 

Th,• nifi11,id nx,id ,,ii ,·,l,111i11cd from 1.lw "l•cd kt•rn11I~ of,,,.., 111· 
11111rl\ ,11' 1.h,) ,'.uh.ivrt1.1\cl vnriol.i<i11 <•f ,'lm1•/fil l1,r1m1,:11<·11 I ,i11111~ tl•':1;n 
/,o:1f11mi1w~t11·). 

,, .. ~s,.~•·••••Jt\" · .. (~dltwl1•Jt-N dr 1•01c.· ~,(,ll+tW, 1.)i ly Ji•1 uhl, wji.h n ~•lrn,•m:t .. d:-~· 
tic 1111Uy ml,,r 1111d 11 1-.lmul ln~1t1: i;pm:ific• urnvily 11,:11 ;/ l<> 11.!11U, 

~oh1hllit_v -V11ry 11liJ:ht ly1111l11hl~ in ,1k,>!11►I; 111iadhl1• wi th 1,1 h,·1•. \'l1l11-
1·111'(1r1u nr ~;,rhun dbnlrid1:. 

u ~IJH --- -- A .v11/111!11I ill Pl'IIJllU'illl( uil 1;o)uli0Jl11 fl',1· i11,i,;,~1i,m ()111)(1' 
I Mn). h. 1,l~o h, \ll<NI f(1r mukin1; 1i11i11u,i1l11, 11iul-11M1 l11, plrn;hir~ i1111I 

•1l1lp11, 1111 ,11111hMti1.u1.11 l'or uli\'1\ oil. 

Souam~OII 

'1'1\f:l Oi l; Hnnmi Oil; (;in~ ili Oil 

'l'lu, rel'inml l'ix<•d •>ii 1,ht-11i1rnil frmll lht• ,,,NI or o,)i, or mor(• 
,·ult iw,1 ,,.I v,1riu1.i,:R of .'/1•,itl/1111111 i11,lil'w11 I ,i1111i: [l-'11111 /',·1h1/i111•1•tw ). 

l)(•~c.1·i1,t lt,11- l •,111, ,v1,llnw, t1lm•1~( rnl11rl""''• uil~· liqoi,.I wilh 11 hlnml 
(tl!~t c~! t~fi(:df H.' 1ffl\Vi lY 0.t) It) 1tl O.H:~ I . 

Ho lobllil )'· · -~h11hll~• ~Pluhl,, in nknh<1I: 111i~dl1l« willo ,ilh,•r, d1lvrn
f,w111, 11111\•1m1. h(,~1111" 01· r:111·h,111 rli~ulflcl~. 

ll~tlH· --A ~11/mm/. 1111<1 ,,,,1ti<'11• i11 11fl'id11I iu,i(l<;l,io>llli. 11 i~ nliml 
i1><Wh lilu, nlh,6 oll both 111111licin11II>• nnd for 1'rn11I. Ji. 11,,,,., ,1,..1. 
rt11dlly t.111·11 1·111wid. It nlso ia u t<(:d hi I.he 111;111u(nd-1mi ol' 1:0~11H•t.i.:~. 
io<li>:11d (ii i , linimcml.i;, 11i11t.11w11l1111,ul 11lt1111l111qjnl'i ll('., 

Water for lnJucllon 

Wlllcl' p111·il'icd h:,, dit11illa1,i,m ol' hy n,v,•r:w 11r,1no:il~. It (:ontni11:, 
110 nddtJ,l ,111h•lll1t!:<•. 

Cn111i,m-- -· /r i., illi1•111i<'</ {(Ir''"" "" <' .M/l!lm/ fm· t Jw p,·,,,,(wul i1111 
11{ 1mrn11l1•i-11I ~o/11/im1,,. 1•'111' po1•1e11/,:ml m/11li1J1r.~ //ml ,,,.,, ,;,.,,, 
p,mid 11mlt!r 011<•plfr c11111/i1ir111" u1HI rm· 1111/ ,wrili;:,!11 /J.\' (IJ}/1J'<1J1l'i• 
ut,1 fi/lml-i1111 IJI' i11 llw fi,111/ 1.'0tll-<1i11,·1·, [,',·"t r ,•11,/,.,. ii ~11•1'ilt• c111</ 
/./1~m(i/l.11r [11'11/m:I ii /rum 1111,·rnbi11I 1:1mt.,1mi11ut1\111. 

J')<,k(:1•i 1>tlou ---t.:IN II', t:11)1.,rlci,:1, ,1d1)rl1•0:,; li•1ni1l. 

UNrm .. . / 1h(lf'rll<l,<:(r(1lii: ,lit/ (\'l!hid« ,111,I unlv,1111.). 

H111:lo1·1ot11nt1c Wn1or for lnjoctlon 

~l\,dl<l w,11,11· for injncli(III ('ntl!.11i11it11i ,1111• 111· 1110r1.11,11 i111l.ih: an ti111i--
1:t,1hi,1 l 111w1\111, 

No/11-----· 1/s~ if wit Ir d1tt'l'1·,:11l'1I /111•[./i,: ,;,.>l)ip(tli/1ilit.)'oi1Ji,, ,11,t.i111i• 
('J'iJbiu/ 11111ml. 111· 111-:1•11/t it 1•1m111iu. t1•it l, the ,,. .. ·r.i<:11/nr lll<'clfri,wl 
xu/1.~lml<'•) 1./rM ;.~ 1,1 I,,: ,lixHo/111•1/ or 1/i/111-1•,/. 

l )11,1M---- -:;1t:ri fo vd,ide l'or ))lll'11tllt•1·nl r,ropmntfo,1,,. 
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1304 CHAPT/!ll BO 

Storllo Water for lnjootlon 

W11tcr for ii1joc:t.hm Nl~rilit.t•tl 1111d nuituhly p11clcngml. It. c•l1ll11h1• 
no 1111ti111itltohl11l 111{ont or otlwr 11dcl11d •11hK(1111<:u. 

t>l,li~~IJ)lion• · ·CIMr, colcll'lc!ftt1, ,idol'l,i•N, liquid. 

\JHl!ll··• .. Jo'or Uw 11r(,p11mtfo11 of 11// 1111111wuH J)111·,111ll1rul .~olutionli, 
indudlnti thoic, u~ocl in cu1i11H1/ <<Bllll,l'•· Seu ))111(0 HWI (or 11 d<'l~tilod 
(ljKt!\IKHiOI\, 

Sterllo Wrotor tor lfl'lgallon 

W11t!II' for injucliun Uiot 11(1/1 ~)01111 Hhiri li1~1il ond 1111i11ihly pn<:lt-
111:od, It. (•Olltnll\11 iln 11111.h11hlrnh111I ,1,:c,nt Ol' ol.hm· ,icl,fod uuti•lllllco. 

Oosca·i11thm• • .Clt•Ar, ("1l,1r lo••· ml11l'l"•ij liq,.id, 

Utt,/ff··,,•,Au fr1·i'11uti1111 •11l1i1ill11. 

Emulsifying and Suspending Agents 

An omuhliim l" 11 f:wo»phnse syHtom in which 1>110 liquid i11 
di11pm·Kocl in \:lui for·m of 1m111ll globuleJJ t,hrou1~hout &nothM 
liquid Umt it1 immi1:1cibl<1wiU11:ho firHl liqt1ld. Umul1;ion~ 01·0 
fomrnd mid 6\,11biliv.1.'ld with the h<1l1) of (1111\llijifying ngonts, 
which m·e lllll'l'llctont!l 1u1d/or viKCOl!ity .. prodm:h11< 11g1mui. A 
8\l!ll)Cm11ion i11 dl:fill(~d 111;111 prepnmtion cont.nini1111 fili<ily di .. 
vided innoluhlo mn\,orilll Ht11,pondod i11 11 liquid medium. 
'l'ho proRoncc of u 1m11p(1mli1111 r1i;oni fo 1·oquircd to owrco11w 
1li.(~lomer11tion of t.J1c di11per,wd ))nrtido11 nml to incroi1a<1 tho 
viucouit.y ol' the medi\Hll ao that t!Hi pnrtidof.l t.10\.tlo 11101·c 
11lowly. I1~m11l11ifyillg 11nd 1:1u~p0ndin1< 1lf.(011tll nrc u~cd cxt<m•• 
aivoly in (.he formul11Ho11 of l,k1g1lllt ph1mnoccutic11I prcpAra" 
ti<ms for ornl, p,mmtoml ,rnd oxt<,rn11l u110. l~or the theoret,i
cul n11d prncticol 0K1>ccts of (!1md1iio1)11 tho interested n111dcr 
i~ rot'(irrc<l U) ))Oj(Cl! aoo llJ)d 1600, Moro dotnilod informn
tiOll m1 th(I u1m or s111mendl11g ugent1:1 i11 r;lvcm 011 1)0[;l1 16~8. 

Acaclo 

Gun, Arnhic 

'!'ho cll'iml t;um111y HXU<luc,• from C,ho 11tom11 mid hrnndll1111ll' Ac<,ci<i 
11,11111,1,1I (l,i1111(,) WUldelltlW ,,r of ol.lwr rnlnl,11d Afrirnu, 111H•dmi <•f 
ANad,, (~',1111 l.111111mi11011m1), 

Cmu1Litum111, ...... J>rin1:ip111ly (,11kilm1, m11~1wsi11111 1111d polllsHium 
m1llH of tht• poly~Mchal'idc am/Iii: m·ir/, wl1id1 011 ,wM hYth\ilytik 
yi1,ld1J l ,•nrnbin1>•11, 1.-rhtmrno•o, 0·1:11lndosn 1111(1 llll ,,M,1hionie 11dd 
cont.11iniur: n-1(h1c11m,1i1: 11 cid 1111<1 1>•w11i·1,!h)~~. 

l)0Hc1'i111iou · ·,Ae1wi11: S11l111midnl l~nrij up lo;\~ mm i,, di,11111,t.,r ,11· 
1mr,ular frnr;menf • of whift• 1o v,,11,,1,·h•h whHr, t·olOI'; lrnn•luccnl or ~onH,, 
wh,,t ,1p111111i,; w,ry ln·lttlt,i 11lmo•l 01lorlrn•~; 11rnd>wv11 11 mm:ih11;im111~ 
s1111R111ion 01111111 f.01•K""· /.'/11/Jc, A,·1,d<1: Whito co )'t1llowh1h whih>, lhi11 
fl11k1,a. l'1,1111l11r<•d A,·1wil1: Whitt, (u y11llc1wlth whlt.t-,. 11ng11l11r mkrn• 
H.:11pk l'rnMlllt'1l\,s, U1w111l111· 1ko1·ili : Whih, (o pnlu y11ll1lwi~II whilt•, 
filie. nrnm1l"1l, ,</111'11,\' ·t/1-i,,,I 11<:<m'<i : Whil<.< Lu (il'f-whirn C(llllptwh•<I mi, 
,,vu11,:,ir,1t: rr1111tnon1,1 or whol,i Rphi!l'l!H, 

Snluhilll.v- · hrn<>lvl,lt• i ii ul,;11h11I, 1)111 11111111111. 1\1111111h•1.1•l~· N1>h1S.l11 In 
\wi(:P. ilK woi1:ht. of w11t111· 1,1L room t.<llllPlll'1•l.lll'(,; tlu, 1·1irilllt.i1111 M11l11ti1111 
f111w11 rqo1)Uy nnd iu Micl h1 lit111u,., 

l1111111111111dl,lllf.i11s--.. ,J\/rolu>I 111' ofro//lJ/ic N11/tfli1m, 11r11t:iphnl,l< 11md11 
n~ 11 ~t1·i111:y 111111<11 whM I.In: 11haihul 111111111111s lu ul<.ln• lhnn 111!1111( :wx, of 
tho 1111111 v,1l,111w, ~ol'1tim1 i» t•ffodt•d l)y 1lih1t.io11 wit.11 w11lt1r. 'l'he 
11111dl(11W i, dN1l,l'OY<ld !ht·oui:h pn,dpitnt.ion of llw 1w11(•i11 by lw,w,\• mc•I • 
11/~. lfol'(r,V ltl~o ~111111111111 jl(rn,i,1it11tin11 whi,:h i• pro1•(111lt•d l.i~· t.:ly1,1:ri11, It 
""" 1t1il1K ml,;ium nod, 1.h(.rt•fr,re, 1>11~Kt!~~(,K tlw i1w<u1111,,t,ihilllioK of thiH 
ion. 

If (:1111t11i11~ 11 /,h'M.fi(l11x1< whi1,:h ndu 11~ 1111 uxlcli¼illH 11g1,111.,md produ<:011 
(:olor<•d doriv(II i\'~K of <1mi,wpyri1w, 11111.i pyri ,w, ,cn••ol, 11m1i11c11/, 11lw110I, 
1.m111in, ,h,1•11111/, c11111il/i11 ,111cl ,ithc,r 11t1hkl.unc(,~. Amon1t I.Ill! 11lk11lnicl• 
nff,u.:\(,11 .;u'<t utro1>lw.', lfpomon>hhh', ,,.,t,~m'nc,, hom,1trophw, li)1IIHl:.)'fl· 

ruilw, m,,,.,,Jtit11,•, /Jh,)1tmili1tr1dn,! nnd Xfopo/omi,w. A parl.inJ •J(mt.ru~:-
111>11 oflhe ,1ll1olohl 11(:1:11r• i11 t,h11 , . .,,,,,t.luc1. ll c11tinl( th1; ~0111tic-.i1 or n<:1wi11 
f.,r 11 fow mimll,c~ 1,(. IOO" (h,st.roy• I-hie 1)01·11xidw<t: "1111 t.h,1 c;(ilc,,r r~11di1111R 

1\l'\' uvoidt•d . 

IJH1•~ - -l~xlllnl\lvoly 1111 n Hllll/Je11di11« cwm/. fur l1111(1l11blc ~llh
lll'1n~,. Ill w111111· (J>Ufft.i 16:lll), 111 Lhe 11r1!p11mtim1 of m111i1,1,1,11a (pn11t1• 
2!lfl und ir,:H) 11ml for lll11l<lng pi!IK nlHI t.r·uchu~ (pnf(CI Jil(l,(), 

lt i• u~ml for illl ,/,11111,1<•1111111cU011 In inn11111matfons ()f Uic 1.hro~1. 
m· Mt.OmMh. 

11.~ ,u1l11Uoi111 Hhould 11ot. ht• 11ncd n~ u ~11lii;ti1.111.c1 for ,101•11111 11n1Uii11 
in lhll 1.rMln111111. of Hlmrh nnd nM 11 ,1iw·c1.fo in hy11opmt,11i11u111ic 

v11tm111 , ~i,wl• ii prod11~:c•~ ij~1·iot1• H~11drn11w11 Uuu. 11111:v rn~nlt iu 
du11t.ll, 

/11:11 l1hi M11(,llui:,, IM111,:il~,:1: c)f (;11111 Arnliic:I• / 11·1,J)ttr1,1i1J11: 1'1111.·1, 
l1<'.1ld11 (in K11'111II fmr111111 1l111, :U.C) ,cl lu II ICl'll<lll(lltil hol.lfo h~vhi1111 wid,, 
m1111th 1n1d ll c1,1111city n,.11 c11·t1atly <:xc1it•di1111 l()()f) ml., w1mh lhc:dn11' wi1h 
culd puril'ic>tl 11·11wr, nlluw it I~• tlnoiu 11111,I ,1cld ,111111,,:h w,11111 1111;•lfi,ld 
\V11l<1r, In which h~11ini(' udd (!l iel 1nm l,11011 di~•ohwl. to 11111lu• 1h1• 
11rnd11v1. 1l1c1muro l<)O{l 11)1,. i\0(,r ul(1p)>11,•i111:, lt1Y llu, 1101.1.11, 1•11 ii-~ ai1I(•, 
rv\11!(1 II. 11<,c,,1,.io11,1Hy, nnd whe11 tJ1e 1w11du hm, di~~ul\'r.ct ,t.1·,1in 1.h,: 
111udl111:1:. fl <1/~<111111,i• /11• pr,•/iul'.,11 <I• /111/1,111,;; ,li,Kolv,, h,m~ui,.: 111•id (:! 
11) in purilfod w11(or (100 1111,) with UH< nid of h1•11I,, ,m,I ,11lrl IIW ,,11l11tion lti 
powtl .. f11tl o r 1(11111111,11· ,1md11 (:\i\O µ). in II morlRr, lriCmut i1111 un!U rh,i 
111:m:in iK d i11Kolvml. 'l'lwn mld 1111/ri,,io1H Jl<ll'lflod W11\.(,r tv 111111w tlw 
111•uclud 11uultlll'c, IUOO ml., 1111d Ml.min lfnt•Cl!MRIIT)', Thi~ 1<1'1\l>lld 111111h11d 
iH Jtrimnrily for t~Xl t in\p ornHuuUK fH't1)'>tUf.thm. U,w,;: A <lr?tmdn•t'lf ,m,I 
(I N!Jk/}11/11/inn ll/iltlll . It 111•11 hfl• '"'''II ,11111Jl11)•11d "" Ill\ , ... r,•ipil'IJC in 
nlttkln1c i>III• micl Uw:hc•. 1111cl o~ ~11 P11111l,i{,\'it111 r1111•111 f1>r (:od li\w hll 
1,1l<I othor M11hKln11n•~. ('<1111./iu1, .... /t 1111,.,1 /)11 /1·1·c, frtim Jll/J/(1 (•I' 1111,1• 11f/wr 
i1uli,:11 1.i,m 11/ 1fot<,IIIJl1)si1i,m. 

Aoar 

A~11r- t\~11r; VP111•l11hl11 G11l11ti11: c.,),11111: Chlni!kC 111· ,l,1111rn~•c, ll<,l11tin 

'l'h<1 dric,d, h:,,drnphilie, c,1J111i<l11I Kub:llmicc cxt.rnct.cd rr,1m C:,!//. 
(//11111 Cl//'l.ilCIJ/iflCll/11 (I ,in11i,) o,.;11,111 ( l•'ll,ll (ldfr/i(l1~1!tll!), Unu:iltll'ill 
!'llfl/11nmi,J.,,,. {),Inn(,) nr(,vill11 (F111n Splt111!/'tl/'llc'C:/ll:1 ' /11') 111111 (t1l11l.11cl 
r<,cl ,,l,,110 (Cl,1s• /l/w(/o,>/iy<:11tw), 

Co1111tit11011(,N .... Chi1,ny llf (,IHI 1!11ld11m 011lt. \if II g.1IR1:t11n lll0\111• 

(ncid Htllfnu,). 

n ... ,,..iptiOll•»•llsunlly in l11111,u~., 111'1hin, ll\(lll\bJ'(ll\1)1\•. 11m:h,H1111lc11l 
M o'iJIN ur i,1 c\ul, lhik1:d, <II' l(l'rlll\11111\•d fcll'lllN: llHl,\' Ill' \WIik )•(,llow(~II 
m·c,111w. ;v~Uowi~h 1:my I<) 11111c yt<l)vlV v~ ,:,,lorl,•-,;: t,)onh whr.11 ,.lt11H!>, 
hril(le when dry; od,,1·11,m, 111· wilh" •li11h( cxl,,r: 1m11h1t\\• 111)Hl('.il11i:in@~ 
st•rnmli•!ll <•II th1, 1(1\l~ll(,, /\la(• ~lll)!)llt,il 11• 11 whit(, lo :,01ell,>wi•ll whit 1, or 
l)Ol!!·:,'~llow l><lWdM', 

:,olublllt.,v ..... J 11m,l1rhl1: it1 ,:11l11 w11111r; w11h1hh, iu hoili111: 11·nt(,1', 
h1co11111nllblllUc•--• .. l.,lk(0 olhct 1:11111~, ii is tld1:,-1lr11h:cl 1111d 11N•1:i11it11t· 

od fmm ,mlul.i1111 h,v 1tlwlw/, '1'111111,•,, odd must•• prndpi111lio11; ,,/1•,•(m, 
1,1'<·•:.~ 1,11u~,, flilr!.lill d(lll,l'clrMi,11111nd dc11:,·o,,~c• iu vincoKit.y of rlolH, 

llH<l6 .... ·A rl!l(lliv11ly iin,ffmil.ivu bt1llt•l>l'O<hwi11~ l11xfll.ivc 11~()(,I i11 ll 
vntfoty of proprlctnry c111.h11r\.ic». In 111in11r,1l oil crn111lsi11111\ ii.Ml~ c•~ 
11 «i11hiJiz11r. '1'h(111H11al d()~O iij 4 f.o Hi K 01)1,1, iJT l,wit;c 11 ,111~1• 

It. 111~•) i1; 1,111~<1 i,1 c11JU1fo 11w1li11 for h111:lol'i11l01:i<:11I ,vork 1111d in t.111: 
llllll\llCUt:I.Hr~\ of icO 1;ro11m, Cllllft1.:l.inlllll'iOII, (ll(O, 

Alglnlc Acid 

Algink {I.Cid IOOOf1,~:J. .. ?J (,1v,m11(0 N111iv11lont wcd11ht ~00); o hy,(r,1• 
philic: c11lloidnl c11 rhohydmL1111x1.1·111:\.\1cl wlUi cliluw 11llwli from v11ri 
.-,uu a)>N:iM of hrow1111m1woods (11h1w11ph,1•t.1<1111), 

P ropnrntlo11 ...... Jlrt,ci1,itt1tc~ whun u1111(111«1111K ~11h1l.ion <lf S"dit,m 
lll1:{11nt11 iij \1'N1lc<l with minm•nl 11cld, 

Du~c1·i11lh111 .... ·WhiU: lo y~llowish whlui, tilm111~ powd,:r; 11cl1wl11 .. 11 or 
11rnctic11lly t►ilc>rlc•k, 11ml lt1Kl11h•1m; 1>11 (:1 lri 1111) (l1~1111111io11 in w11\1;r) l.[1 \o 
:1.!,: JJ\{11 ((I.IN N,1()), 20'') :J.-12. 

80l11hilit~ . .. J,w,lt1hl11 In ,w1h••· ,w oq:1111i,· •olvr.nlk; •ol11l>lt• ,,, 11lk11li1rn 
klilut.inn~. 

U6t:111 -- ·A 11l111r11111ei:u/.ir, <rfi/ (tohlct bincl<,r 1111tl 1111111h1ifyi1111 
11mml.). 11. iK llijt!(I rh< 11 KiZilll( llJ!Olll. In tho l>Rl'Or und ~u,:t.i11) iiHh!H· 
ll'i<•11. 
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$odium Alglnalo 

i\l1(it1i.- 11 1•id . • ,11li11tll .1111.; i\ l1d11; M,11111,,,11 ; Noq1it1,,; 1(,,1,:in a,,,,, . .,) 
S,Hl ium "h.:i11111.,1 l!JOOli•llli·:IJ (11 v<,i•11111, mp1iv1,lm11 wHi1:h1. :izoJ: l.li11 

pu rif'iQ<I r11rhohy1lt·nt11 1)rml11cl. t,xl.rnd.111.I fruni h1•1.>1vn IH!ll\\•ccil,; hy 
l.l w t>Hl' of dih1t11 nlknli. U. 1,i1111ti1,\t, d 1iul'II' of t.hc mldi111>1 ~nil. nf 
,,t,;irl~c~ 1u:id, •l p,.,1~~1t·1:>n k odd ,~c)Hl)'utu~11 ,,,. ;h~lll •I>· rnnnn111•1:mi1~ rtdtl 
1·(,11i1hm,i liukml ,m J.h111. (.Im cmhoxyl wmtJ) of 1,inth uuit iN l'roo whil1, 
t.lrn 11 ld11h,vd11 1<rmlp i~ 1•hi1,ld1:<I hy ll "lyc,1Kidic 1i11k1111t,, 

l ),rn, :>·lpthm , .. Nt?ndy ,,, lod<~I\¥. iuul l;1t:t,~l,·1;n. cunl'm" ut l'i1111 1•owdN', 
y1dl•111•i:,h whil'-' in ,:o!ur. 

S11h1 hili lY·· •• l.liK~nlvt•s in Wllll'r. fnrm i111: 11 vixt•r.,u1;, ,·,,lh.1i1l11 I :;,,!111.iun; 
i11:i11lubl1• J,1 ,, ltulutl rn· ill 1t,•t1malc11huli1! , vlnlio1u, io wt,kh 1.hr, 11lc,ul11,I 
cd1H N~t itl 1!rN1U•r t.111111 nlk;,l1, a0';;1 hy w,:iHh• ~ i1mnluhlt\ in ch,orul(n·m. 
1:t,hcr' ot' m:i, ln, whc.01, th(: 111·1 t 1f lh(~t;uh1(irm h1.:1~111m1n f<)\\'1,t' th,11\ trhiHlt :~ . 

I IH<>H •·· I\ rlii1:h,·11i1111 111 1d w1111 /.~if.vi1111 1111,,,1/., 'J'hi11 p,·opt!rl.Y 
1ll1lk1,, ii u,,llf\il i11 n w,l'l1,t.y 111' /lr!lnx. l•'rn· cxum11l1•, it. i11 \llli:d l.n 
in1p1tl't :m11)(tl.hn<~;11 ,,n<l hmly 1.c1 ic,, ,11·(\tllll nnd lo prnvi,nt. l'onn111.io11 
,11'i1,i) lllll'l.id1!~. 

llenlonlto 

Wilhin iln, Hw111 <;lu:v, Mi111,rn1 l:111011 

J.lc:111.<,,1 iht IJ :11)2,'/IHlJ; 11 11111.ivt\ i,oll,1idal, h.1•d r..! N I nli1111i111111, 
t\;li,1,H(I. 

O(1«111·1·1111,10• •····Bti111,111i1.,! iK fo11111I in 1.l m Micll\'<>Kl. ,.,r 1h11 ll~ nuct 
Cnnndn. Oti1111111ll~• 1,11111,d n ,yl,wil.<.' uf'U•.1· it:1 d ir1c11v1w(,'r in Wyo• 
mlnrt, it~ 111111w IVM dum11<•tl lo ht, 11t.o11i11, r1l1(1r i1a di11cnver~• in t.lw 
Vor(. B1111tm1 fo1•11rn tinn nf (lu, l/pp1!r C1·c111,,mn111111' WytHninl.(. 

l)(l:,(,1·J11tlo11 •.·· v.,ry fi ,1~. 11<1111· 111111, powclttr wit h II s li~hcly 1,11r1 hv l11Hl1: . 
frm: fro111 urit: 1.lw p1.1w1fo1• I~ 1\t•nl'I)' whik, h1Cl 111<1>' hu ,, 11,111, huff 1\1' 
\~l'li(ltn··t~1>lc>rn,I, 

Th<.! ll::l l.lt,01(1J(i•~1<1 ~,,i-vuy h1111 1J.,fi1w.d l,1,11 hmilt, a~ " 11 l.rnu~purC<,d 
,,trllliri<;<I d11y roi·111(1d hy lht· 11lturn(i1m ,,f 1·,,l ,,,111i" 1111h »h11rtly ,.,-,.,,.. 
dcp1>1>iHon." Clt('llli<•,111~•. it i~ A1 ,o,.,,rni0,.1,1~0 plu~ o1.lrnr mhwrnl• n1• 
im1>111·11.iu11. ll. to1ll•i~1" llf wll11itl11I ,,,·y1,li1lii1111 pl,111,•. 11l' ll1HR l.llf111 mi,:1•,1• 
,,1,1!1i,, 1l i111,,t1J1i,u 111 in C11ickn,1Hs, i111tl of cnl!oicfol cth11,,n~i,u1" h1 l11·,,11d1 11. 
T11,, fuct.11w111111lt, 1'11r lh" 11Kltr,111,• ,iwdllnf( th,11. ,1,:,'.11r,i whM1 it ii, ph11:,,d 
i•- w,,h w, Kjr1e<.• lhu WHhlr pmw11'111UI! h11(wmm JIU jnfinjfc numht~I' ,,r 
1111111,~. A 1:1111(1 1111lld 11u,11 :11v11II, t:l. 10 !4 t.im<,s ii~ volnm~. 

Solubllh y-•-•"l11Nnluhlr i11 wntM tit' m•i<li,, h\11 i(. h~!• lh<: pt'(>Jl<•fl~ 1·,f 
11d11111•l,i1111 lr1t1:1• ,11111111.ir.lt!H of w:1t~r, HWti!linl( hl 11pprn~ i11)11t1,ly 1:! 1i 1111m 
i1~ •>rh;innJ v,>lnm,,, nrnl li>t,uh>I{ l1i1(hl~ vi!(1:,)U~ l.hix11l.rupi,: ttU1,l lNhli l l lm 

,u· ,:c1IH. ' l')1ii,; p ror)(!l'l,,,1 nrnk,n: it hiJ~h)y um:fu l ii~ ph~1rm\1t,;, •, tl u ,~c:j·. 
fon11i111: pr11111,1·ty i• 11111:mc,nt.ml hy I.ht• 11dditi,111 ,,r 1>1111111 11111•>•.1111,; ,,1 
nl!rnliuv ""h~lnm:1,•;l. 1,nth 1\l\ m,1J~Uf!Si mn l)x;ch•. 11 dnt!:- u,,t ,,w,iU in 
<U'Wutic.; ,i.olvtmhi, 

rn,:111111111( ihlllt.lo~ .. Add,; ,md <t<-itl ~"''· tl,,,,.~111:m ;,. \\'HWr• nh:1ol'l, i111: 
po,vc~r nm) thrn• c"' lf'U ,, hrc:nlt,l,,wn 1>f l h1: 11\n,totn , 8u1i1,,:u11i,,n~ ,lh; m,mt 
111tthlt 111.11 pH 11hov1, ·1. 

lJH1JH····'· A pr,.11.,•1•t.i111• ,t,11/c,id fo1· drn •lc1l1iliu1lic111 fl{ x11~111:11•io11~ . 
It. 11l1«l h,1~ l)(,(m uijmJ 11~ 111\ <111111l11ifior for oil 1tntl 11a 11 ll,1:10 fm: 
1>11111!<.11•,t, oi111.1\11lt\lH 111\il :ilmilnr pl'l<pot11l.io11~. 

H11nt.011ih1 l\111,i,11,t •·· -f>1•<:/>Hr<t1io11: !,pdnkfo h~111t111iw (/ill r:), i11 1wr• 
1.lon~. 011 hol. puritfod w11l.11t (llOO 1:l, 1dl1Jwi11« (,u~h 1)1>1•1.iv11 lo h1)~<l1il\· 
t.hnrnul(ltly W(•l.t.od wll.hnut , 1.i1..-i111<, i\lluw ii 1,, "h111d wit.I, ,,1,1w,iv11al 
•lfrrh111 for ?.•I h,'. ~lfr Ul\t•il ~ nnll'c,rru 111r11:111u i11 oht11i11111I. ,1,1<1 p1ll'ilfo1l 
wah,1· lo ,1111lte !ll(Hl rt, ,m,I mix. Tin, 111111:mn 11111y h1, pn:pur,•,I al, 11 h~· 
1()(/Chrmiml 1111111<1111111¢h ,u; It.)' lh\t' ,;f II hl,,1111.,,·, Im roll,1w1,: l'lni·t• \)t1ril'i1•d 
wr,i,,,. (11h1,1.1t.!iO(l 1:l in 1h11 hluorlr,I', 11 ,ul while Uw 111111:hi ,w i,; r1111oi11n, rnl,l 
lio,11111, it<) (/,O r,l. Adil p111•ific:d wnlm· lo 11111kc 11p lo nl.1,11>1 l(l()l) 11 ,,.. up 11, 
1.h(, 1ll)1>rnl.i1111 i:11pndt.y ,,t' thl.! bl(11t(l<,i•, 111<llld lhu 1,1jxtu1•<: 1'01• /i lo IO min, 
1)dd i-,miffod w<11,,1· lo 11111k" I 000 ti, 1111<1 mi~ . U1ws; II ,'CIH/ll'<Hli•11I 111:"ill 
for hh;(1lu l,J~ n ,iu.li(·t1••1(•1tl,'4, 

Cnrbomur 

<:11,·ltr1~~•1111ly11wt.l1yl1.,,n, 

A ijy11t,l11it.i" hi1<h• 111, ,lt·\,11h11•, woirih1. 1:1·o~N -li11 kt;(l 1mb•111c1r ,11' 11ayl• 
It, Mid: i:-1111(1.1111,1 !iii lo l!li% 111' l'ill'hox,vllc 11dd (·····<Xl(HI) 111·m1ps. 
'l'Ju, vi1m,.1Kil.y of n 11N1t.rnlizocl prnptirnt.l<tn ('.\./1 t(/!\00 1111., Wllti!r) i~ 
:10,000 t.o •10,000 C(,nLipois(,11, 

l),,11v1·h1ti111l•···•Whit1i, fluffy 11mvd1•r 1vi1.h ,1sl i1:h11:h,1r,1ul.11ri:,1k udur: 
hr1:r11sm11i,q1H ( I In J UOtlii.p~l'Ni1111 ) 11h ,1u1 :1; •1w1•ifi,,Hr1wit.v 111,1111( 1.·1 I. 

:•foh,bilil;v (,;.,ulr,tliYNI wH.h ,1lk,1li h,1·dt11xitl1•~ ,,r 11111in1•1<)·· ·•Di111•1•ll•11,, 
in w111U1·, 41)<-,11111 011\I 11ly.-1,rin. 

Plli\FIMACl::U'l'IG/11. Nl,Ol;!;i\;ITll1S 1S08 

lino~•· ./1 f liit•li,·11i1111. x«1</l<'!1di1111, r/i.,pcl's;l1// 111111 r•m11/,;i/,l'i1111 
111:,•111 rm· p lmrmni:111.11.kol,;. 1'.nH11w1fr,1, 1\•11"""· p,1i11ts and <.•I.her in• 
d11Hl.rinl pr111hwt1,. 

Cnr1·11u0eno" 

Cn1·r111:111•n1111 10000 .. 0-;. 11, 
l'l'('llll l'(l(.i1111 . ·T lltl h.1•1! 1~11:1,llold c:xll'llGl!!d wii.h wul.t!r or IIIJllP<>llrl 

nlk,1 li l'n,111 t:urlain r1.!d 111:11wc,1\d11 or 1h11 d111111 /1'/111tluphv,·(·t1•·, 1111<.I 
:mpurnl.ml fnml f.1111 11ol11t.iu11 by 11f(,d p1t.11.t im1 with 1tk,1ll<>I (11111(.h,1-
nol, 1Jl.h t11llll or iN1111rop11nul) 1,r 1.t.Y drum-roll dryi111( <•I' fi'c,i:Y.itlJ\• 

Cnuut.luumt ti•·••I I. h, ,\ VHl'i1)hli: mi~l1ff'1 1 o f pnt1iM;h1111, ~;odium, \·,,i,ii11 m, 
lm11:11,:ui\11,1 tt11c( ,on1n111\i(1H1 1,,,l l'n1(1 (~!'-l; 1r1t <~r -~•~lad'11hl n1 1, I :t.n-.111l1 }'df(I• 
f{tdn(:W~t~ uvpol>•n\tm1, t fu, h <' 1'1mt•11 ln~ina it lltn·n:tful;\' l i,1k1.•d ,1. 1,:~ nnd ;J, 
l:t iu itw po!ym,w. 'Pih: fh1'(!~1 ma in lypw, •>f {iqpt•lymi.~rn 1,n i?<m)( un, 

h111.11111 · t.•11r rnJtfln11u),, r'1Jtt( •('11rrn1:e1?nn11 111\d lantOcl<t•<•orr11g(~o11n1,. whi(~I, 
diffor in Uw i,1m,11Mitiim ,1111111u11 11\1•1· nl'li<1knm• ,.1f 1111,nonwri.: 111111 11 111111 
tht' <h11:n:(1 1,r t.1~1,,.1.i1,~1 i 1.lu• (1!\Wf 1\l)lfi\w (!utllt)IU Jt,r l' n l f ll[!l•t!l,itl1!<i Vi•rit'~ 
frum ltt lo •IO'>',). J\'11ppo .,·11n'n1t•:,:min m,d iut,t•·CHrrn1:c,mml rt1'(1 llw 
1:1 1 lfot►: l'Mt~tlonu; Juurlufo -<0llrt'llf{t!t•1um ii, ( 1141 l\4)Hf~(1l lin1; frr\(:lioll. Tlw 
~vllinn fr1wli111rn 1111,y IH, H1~11111•n(ed from 1h1• 1111111:~ll i1111 froclion l.1.1• midi• 
Unn <Jf 1>Mm,!4iHm (~li lntirlt' (t') ,m mc1w,,u,; l(\)h,1.ion ,,r f.ttHU$!(~1'&lllU, (:~~I'· 

r n1~•'Nll1U tlt•ltHl'H(N? h~• drum,Yf1ll tll'yii,t\ nm,y eont•1iu moon• ntHI di • 
~:h·•.:crir.lt,•n f>T \l)) in !'1% ur 1111Jy!"Wl)J1 fl) nn ,.11m1I 0 1• rol) ,J..l rip11h11\ 11110Ui?, , 

011~cl'i 111iu11 \'r,Jlmy .l,r,11\·11 (11 whih• .1:111m;r• lo lfo,, IIH\~tlt:r; 111lr.,rlr1H~; 
,11~,,~tm~~. p rodudn,~ ,, 1-1t1(.·il,11d1H,t11' ~4ml\Jlli,m ,10 t hl! l oH1~lh! . 

:,lulublllt~·· ··1\11 rnrr111:uc,111111~ h>·druw r1111i1II~ in cnl<i 11'/LIN'. h111. only 
fom/u/u -,~tn·rnH•'"'uun mtd "oclium r nrrn1:,~Nl1tnr-: rlitmolv,i 1:,>1111,1,,tc.•ly. 
(~d lht,t cl1l't',lHt!(ln(lns n~1i 11in? hn~,I i ttl( 1u nh1)1)\ H,(I'• f,.,r (:11m1,h!t,(11uitoi im1 
whon• 1m(mmhm> nnd \·nt<iium Jom; tan~ J>rt'11ti11( , 

IIHr!K·· ·· Ill I.It .. , ph(lJ' ,il!IC(!~l\.k11I 1111(1 r, .... 1 1111l11Hl.ri(,s a ,. (II) l°'lllt.llttil\•. 
i111(, ~1111pon11i111: 1t11d 1iulli111( 111:iin l.. 

Ct1rlloxymothylcollul08e Sodium 

Cnl'ltrn,c D: C,1rh,1x~•111111l1<)m l H; CMC: C11H11l<11K• <.:mn Ufrmrf,,s) 

Collulo:so, 1'.11rho~,vrni,thyl ot.hN, "t1dh11n ,11111 (\l(IIH-:l?., 41; c,,111.11i11~ 
r,.1;,, !J,:i% of ,u,clium (N11), c11!c1.1l1~t<•cl m1 \.Jw 1h·il•tl hosi,;. I(. iii nvoil• 
11b l\! in 1:ov1.1r11I vium~ily 1.ypt!!I: lnw. 11111rli11m, high 11111l ,,xf.m hi,.:h. 

1)4.Hmrl,)l l,,u ,, .. \\'hh,·~ t.o <;t4.'(t•h•(·<,t,,1(id pm\'f.h:r ,,,. J;t,u111l,:11: l.ll(! ~>•l\V· 
tlttr i~ h~·~ro1u:upii:; pH (I in IOOm111,,.)1111 ,mlu1i1111l 11b1ml 'IA 

1'1ulohll it;,·• · · 11:,1sily ,li11p1)1,:~,I itl w1tlc,f 1.11 fo1•m ,·<1llt1itl11I ,11l111i,,111,; in• 
~oh)hh.+ i,, ◄ilt:ohu)1 1,t h,•1' ut mo!,( nlh,:1' o r1t1)1l it: :;(th-·t:11 l i., 

U1w11 •. / ' /11u ·1tH11't;u1.fr uicl /~11:;p1,nlli1111 a1~,11t., (11hl<•I• (,~tipi<:>I( ur 
vicsc11~il.~•it1a,,11:,i111: ,1111:111.l. 111 rnhlc,t. r(lrni i1, i1.1 u~1,1I itk II h)•1ll·(•t>hil
ic c11lloi,I lox11Livn. 

n,m,\••··Usor.d, 11\/11/t, l<i~·atim,. I .Ii K :1 "'' ,1 t.Jnw:1 n dny. 
J.>1,~11tto l•'1w111: 'l',1hl(!t,1; f>()f.l m1r. 

Powd1>1rod Coltul06o 

Cdlul,11111 f!l()IM-!U-t)j (C1;H 1110 ,.).,; p\11'if'ii,1I , n111.,h11nit:11ll.1· <li~ im,i-
1:rntc<l (,t;lh1l(1t)<.\ t)r1,11111·rn l hy Jtfot~i~uint: nlphu c1,Jlul11~11 (1h t11h1, ,d Mh 
p11 lp from fihro11K pl11nl. 111uwrinl11. 

l),111,!1·1,11.1011 • . Whi\<:, u1l111•lc►lh l ,,ub1,1a111:1:, tl.l/\"i:11.i111: ,,f nh,·111,~ pm·li• 
t•l••K, wl1i 1'11 11\H)I l,1) 1:ii111p.-1,1,:;1,d in l.u ,1,•lr'. IJi11tli n1: lllhl,i(H whkh 1li«illll!• 
f{ l'nl(• rllpid ly i11 '''"'·"''~ ttxiuh, h1 vnr,,1v:; u•'Odt.'t~. t11thihi(inic du1~n:mt 1.1J' 
l'in,~1\f_:(1(; r'()lt1dHt: (ruu, n f,,,,, .. nowinJ! dc,ml~ powdor It) it (";(JtU'th~. nurr)', 
110111'!,.11vi11g 11111 11t1-inl; 1,H tx11pl<rn11t11111 liq tiitl 11( ,, 10 1(/1>11 11,I , m1l1(11111r. 
111.hlll(,ilNiml nflN I ht·) r, tn '/ ,/►• 

1:loh1Mlh.;v••·•• lmml<1hl" i,, wnlt•r. dilull> 11d;t~ 111· 11<!(1t'I)• ,ill 111·1:1111i.: 11ul• 
, 011111>1; 111igh1.ly sol11i>f1• in Ni10H ,,ululi1111 ( I i 11 'AO), 

lJ~(II! ·· • J'lt<11·mr11:1•111.i,: ai<I (t nhli,t 1lihm11l .. 11dH,1r])m1I. ,ir ,111~1.11)nd • 
inf( r,Ht?U(,). 

c etyl Atcohol-,,-,pnae ·13 ·12. 

Cholo<11uro1 

('1111111111 .,r,,.,,u. a-.. 1, (:Jll) . . Ch\1l1•1•\l.'ri11 

Ch,1lm1Hi-1111-:111-ul if,'1-IJlh'i] Ci·1H.1110 (mit\.00) . 
l•'ot t.1,1, uu·11,,i11rnl fol'tnuln . ~Ill.! J>C1f,<1 /l!lll. 
II ~l (ll'Qid 1111:ohoJ witl11h• di,,t.rHmt.od in I.Im nn inrnl or1111ninm. In 

nchliLlon to d1ole" tor(,I mul it,, <)1•IN11, ,11.,v,1ml d1i1J(,ly r0Jnt1id 1;1,.roi,I 
nk11h,1l11 ,1c,:m in (.lw yolk of l!l(l!I\. 1,hc, lm,in, nlilh, fiKh oilN, w,,nl fo1. 
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(I() It) :>.0%), c,,tc. 'l'hcott1!lo•11ly rc6emhltdt in Jlrllpmtiu,,. 011,1 uf tlw 
ll1 (!t h0<b •>( c,1111111m•d11l prn1luction ltW(•lvo» 11XLl'M:C.i,111 of ii. frmli 01<: 
1u111,1po11ifi11hlo m11tt(,r In llw upi1111I cord nf ,,,11.th•, 11~inl( 111,1.1·oll:11n1 
hunt.in. W<1(1I fn(. nlHo iM HMtt<I n ft 11 Hm1rc(1, 

1>11~1:1·l11lion White• or l'uilll•IY :Yt•llow, 11)111111,t c11lntl<••'< ,,.,rn•I)' lt•11l101K 
o r uru1)Ult~,1~ Ut\Ullll~· rh~,,uirnK I\ y,~lluw l◄ i p(1I,~ .,ui (•nlcw UIJ 1•r11luU({NI 
~~,m~m~ h• linhl nr (rt ultw1,c.-,11 t~mpur11C1m•11: 11wll11 H7 lo IW". 

8ul11hilil)'··· l11Holubltr in w111t,1·: J 11 ,.1111,•I)' dl~-,11\'~!• in HM) rnl, ,.f 
11)11c1h,1I or nhmi( Ml mL of 1M1ydrn111d 11t.,uh,1l; 11,1l11blt1 iu ut'.<,hll\t!, hol 
11k•1hnl. d 1l,m,r11r111 . dioxnn••• ,,1.ht•I'. i,Jhyl 11r.1·folc!, 111,lvcnl IW~imt, ,1r 
\+t~4~11lt1ht,~ c,iltt, 

UHOH···•.'l'c.11111h,111co in,iorpnrnilon 1111<1 ()111<1l11il'icot.ion of nw1l id1111I 
wodu,~1~ In ollu 01· fnJ,s. II. ix 11 plr«l'lll(wt 11/.i1•11I ,,,,,,.,.,Uy fo,• N,wlm• 
t>l,i/ic, /'i,11·(1/<,111111 , iu "•hid, ii. ~nh1111(:(,~ ,w.1.or•nh~()l'hi,11! c11p1u:i1.y. 
Sr.r. Ch11111.1,r I !l. 

Dloctyl Sodium Sullo&uoclnoto (Doeuoato Sodlum)-paoe 
789. 

Oela1In 

Wl1 iu, <;<1lniit1 

A ))1'(1d11ct oblninqd by th,~ pnrt.inl hy<lroly•iK ,,r ,:,.11111:1.111 dnl'ivml 
fr(Jlll lh~ 11ld11, whil4l C<)ll)l(ICt.tw tiill\lltlt\ n111! \)()tl(.)~ ,,r (lllilll11IH. Goin• 
till dririvod fr<Hll ,111 11,,hHr1•11te1l l)J'QC\ll'f"tr iK kllOWll 11,11 ' l'_v11c, A nnd 
11xhil>ll-ll ,~n hu111lo,'. trk p(lint. lmt.,voM pH 7 1•nd I), whilo 1(oli1tl11 
d ,irivc,tl from un 11Jknli-lrnotocl 1ir(•c1ir~•>• io k,10\Vll O• 'l'ypo U Mncl 
oxhlblt~ (Ill iHoohict,rk )lQi11t. h11I.Wut1I\ ()Ii 4.'/ 111111 /1,?.. 

Gol11ti11 for t'"l' in tho ,nnm,l',11:1.,m, r,f cn1,xul~11 iii \vhiuh 1.11 ,ti~· 
ponxo 111,1,lic:im!M, or for tlw conth1K of t11hl11b1, mnr ht\ l!Ol(ll't?tl with n 
Clwtllfo,I m:>l<ir, nHIY c,m\11111 1101. mur,1 I.hon O.l/i% o( Hulf11r dioxM11, 
11111y <:1►11tnin n Hllil11bh1 c11n1,itl\J,rn1ic)II of •otllnm lnoryl t111tn1to on<I 
.. 111111hle mH,lm icrobial (lf<nlllH, llllll mny hnvt 111\Y u11ilnhl11 1:(11 
\\l.rt1111;J.h t hat It dc11il(1l11•11cl hy nlt>t>m Gilloorntur nu111h,•r, 

H,1~1u•dh11( lhil ~l)<td11I 8<;1fll.iu for 1111c in 1.111, pr1,p11r(1t.l(111 ,,{ ,,mul
,donk, "''" 811111/s/011~ (11111;0 I (,r,,11, 

l),1Hcri11liP1l .. ··•Sl11,~I•, fl nko• 1.1r ,,lm•d••• u, a ,:,1;1rM It'> film powdur: 
f11i111ly y1•llow 11r ,m1l,~r II\ ,;olor, tho c•olor v11ryi11i; in rfoptl• ~crnrdin~ II• 
lh1, 1111r1id,~ Miz,•; KliRh(., ch,11·1,t•c1·i~Jit hm1illo11 -lik1• u1lc,r: ~t,1IJI<! in ,.,r 
wh(,11 d rv, hut io 11ubj~r.l lo micn•l•lnl claem11p0Kil im> wl11!11 11)1.,i>JI. ur li1 
ijU)u•ion: 

8uh1blllty ..... Jn••1h,tl)l1\ in ~•)ltl w,11er, hut .• wt•llu (11\(f ~nl'Hmu whon im-
11\lll'•l•tl h1 it .. i:mihmlly nb••1rbh11; fro111 Ii f,-, II) 1i111,,, It,, 1>1v11 w1•i1;h1 of 
w11!1ir: ,1,1l11hle In hol w11lM, o,,,,,i,.. ,,<!1,l 11r h111. mi~luri•« of 1tl;v1:!>ri11 /\1111 
w111ur; in,oluhl~ 111111<'(,hol, d 1loruform, 11,1,.,,. ut fix,,,1 ,11111 \<t!l111il11 oil•. 

ll•o•.,.,..I), ph11rm,1~y. in ~n11t pilln nnd form 1:11p~11IM, ond ,in 11 
v,;,hi l!l,1 fui' 1)\l))l)oni•nrivK. It. ol~II I~ r1Jc(1111m~n(ll)d 1111 nil 1111111l11i fyi11~ 
1111~11C Sul• 1111dvr /111wl~im111 in Chuplura HJ <111(1 !l:l, ,il,111 S11pposi• 
111rfos (J)J\Jt~ WOii), nntl lllm>rbu/1/,1 (ii,/1u.i11 S/Jllll//1' (p11110 1116). lt. 
11IH0 hnK lwon u•o<I 11K ,m 11djuvunt, 11r..,l,ui11 ftKld ill Hl11hmtriU011. 

Glycoryl MonoslearalG•-·•PIIOII 1312. 

Hydro11yolhyl Cellulose 

Cclh1lcm•, ?.• hy,l r.1,~•nl.l1yJ ~,.h,1,; C1,llrn1h.1> (I J11ion f:rwhilll'I; Nnlruttc,I 
(/for•·11fos) 

C11lh1lt1~t hydmX)'<•l.hyl ctLhoi· !OU04, (l2•0l. 
1'1·011n1•uU011 .... ,Cc,lh1l<1•1• it< •-rMl.ut\ with N110M 11ll<I i.lllllt n•1<1l{c1l 

wit.11 1,th)•h1111, l.l1iidu. 

l)~~c1·l111l<>ll Wlut~, 01lorlc,1111, l1111t11lo~1,, l'r<>t• n11wi11111mw<l1•r: 1111f1t•ns 
,11 nh,,111 13'i•: wfr11rtiv11 inti<•~(?.'!:, 1111l11tlon} 11lmul 1.:i:m; pll 11lw11t 'f: 
1u\luUom1 nrc• nonionic, 

1:-ohtblllly,····•Dlssolvt~ 1·11ndlly hi 1:01<1 (II' lwl w11l11r lo 1th'I: cl<•111·, 
Hmo11Lh, vi~c<.•1111 1111l11t.iu11•: 11,11'J.i11lh' "olnhln in ll(~•tk 1u:id; l11011l11l11(, in 
mo>t or111111i<· Nolvl•11t•. 

llM<lK······H<!»11n1hl(I• v11rh,,xvmc\.hyli:1,ll11los1i u(,dium in t11111. ii. is 11 
1:ellult>~1,ot.lllll', hu l difforn ;,; hoi111( nonit111k ,rn,t, lu,,w,, , i1.1111,1lo1.im11i 
111•<; 1111ol'for.l.od hy mU1m11. II. i~ o~ed 11hnr1tl11<~tuticl)lly "" 111.hld1tll• 
ur, pri.>ltJdi~(J ,:olloid, himl11t, 11l11hlliwr 11111) 11Ut1J)(lll<li1•1: 1'11(1!111- in 
em11)Kio11x, jHllim, 1111(! oint.m111111•, Jut.ion~. ophU111lmi;, Hol\11,1011~, 11llp 
)><111IUtriM nnd t11hl11IH, 

Collull,;,n, i -hy\lrox)•prop~l (tf.lmr; 11111,·11! <l/r•1·,·11k~) 

Coll\1l0Hu hydrnK,vprnJ)YI ,,th<,r [IIIJIM ·11-1 ·21. 
l'rc1111mli1111••·· •All.c1· 1ru111.i11,: wil.h N110H. ci:lh,1,1,m fo •·<~1c1,,t1 

wi1.I, prnp:,olmi,i ,1xi1fo ot olt:\'lll<ld l<111wo1•111.111·1, !11111 1,reu,mr<!, 

l>c)Horlt•llou•• .. ()ff.whit.11, 11dorlt11;s, 111.11il1,M1 p,»v,l,,r; ~,.,f'l l'II• Ill i;io•; 
hurl\,s ,;.,,(. ,~rn••••lc~1,,ly ttlwut -l'N>" in Ni u1· 01,; r·1,frn~:1.iv<, ind,~)l (:?'~j. 
. ,,lu1.i<1n) 11hm1I 1.:c:fl; pH 1, .. ,.l(IOllli ~,,lut.ionl {i "' u.r,; k,>lullnnt< .. , ... 
nonim,jt!, 

l'ioh1bllll~•·· ·•Sol11hhi In wn1ur lmlow ~11• (1111,nh•l>h• r1hnv11 ~/1°); t•l•l11lil11 
i11 mmll 1111lnr ,1r1:nnlc .1,lvr.11l~. 

llut!H· .... J\ hro11d ,1 .. 111hi1101.lon of proJll'rLir.K 11H(tfol in II vutioc.~• of 
i11dl•11o·i1111. h. ia 11H~cl phnrmni:euth!nlly M 11 hin(lc.,r, r.rn1111l111.itm 
111c<!11I. m,d fihu -coutor ln t.h(, 1111u111fllcl11ro nf 1.11hl,~1~. 1Jn 11kllh<1l-
1•<1lul1lc t.hkk<•11<:r nnd "''~ponllin~ 111t1• nt fur olixir111111!1 lotion~ 1111tl u 
~111hili~(!r for ci11•11l~in11x. 

Hydroxy11ropyl MathylCOIIUIOIIO 

C1,1lulu•~, i -h,vdrnxyprnpyl 1111,t hyl ,,1.1 .. ,r 

C.:111lulo~11 h~ch'ox.ypr1m.vl 111,it.hyl ulh1•1· (!l<JIJ.:l,lir, .. :11, ,.,,~ih1hl11 in 
ttrndo• (!1)111(1ininn Hi,'► lo :1(),1)% ,,r IM{.hoxy 111111 ,1.0 h) :12.0% ,,r 
hy<lro~y11101ioxy nrn1111•, 1111d 1J111~ in viK•'l)llil.y 1111<1 tl11trn111l 1(01111.il>n 
lClll)l1lr11t urM of ,iol111.ion• of •Pl!ctfi,,,1 1)<nli:mlh'11\i1m. 

Pr11111"11'1H.lo11••··•Tlu, npproJ>ri At111:r1HI<• 111' mcl.hylcoltu loij(! (»1:0 ht!· 
l,11,..) JH t.ruall•d with NoOU w1d r1i,1,:l.!!d with prnpyle,w 11Kicl1! nl. 
11l(,v<1\ (1cl IC•U)llt\J'11luru 1111d P""""ur(, 111111for111·,111,:lic,11 t im,: ,mffid,mt 
l.o prn1lm:(1 • Im d1111i r,:1:t d(,1t••rni uf ,,1.1,u:hmo111 of 111111,hrl 11ml IWtlrnxy. 
1>rnt1YI 1ti'11111111 lty C1 l.lw1· li11h111t1111 lo I.ho 1mhydru1iluc11m1 rinf(" or 
1:1:l l11l0Ku, 

U,1K1irl1>1lon ••••Whi11, t,, ~lh:hcl.1' ,,ff.\\•hiw. fihr111111 01· 1:rn1111lnr, fr<:1! · 
lfowi1IK 11\\Wd(,•·• 

f:lol11hl1 Jly ..... :,w~ll11 l1t wul(,r 111111 fll'<>tlu,~•• r• d ,•m· to opuh•11.,u,11 . vb
edUfl C:i',Uhitlul mixturn; u11dNtt«.1t10 tt~vuniihler h'\\llf\fnnuuliou l'rmn t',,I to 
1:ul 1111 hN1\i111111111l 1·,111linl(, rn~l>(td ivt•I~·. hmulubl~, in uuhy,lruni< ,11,:ohol, 
1•1 h(1r 111' ('hl1m1fuf111. 

u~(\ij••'- /\ protocl1v1: colloid 11ml 1<1 11,icrul M rl di•1rn1·ii11~ nlld 
U1ickonin11 ll!jCllt, l\ll<I ill ,1phthnlmi,: Htllutio1llt h• 1mll'id<• Iii<• 1111-
n,ulcNl(, net.ion ,1n,I vix(nun 1lrOJ)Nt.iu~ <i1 .. ••11•fol for c1111111d, lonfi 11wu 
,md i11 ''11 r1,ifidnl•lm,r" fom111h1 t.l<>n•. Sm, l ·f,l'dl·,,,,.)'l,,·,,p,\'I M1•1li_v/ .. 
,,,,/111/1,~ii 0J)hr.ht1/1,u'1: S11/11tim1 (1>11i.u 'mil). 

Lanolln, Anhydrous .... ~png~+ 13 l 1. 

MothylCollulO&O 

C(:lluh•~••• 1,11,1.hyl 1;t h1,r; M(•cl111r(•I (1)11wJ; Cc:lluth;,I ( lt'11rna f:/1j/;';,11J; 
H.1•1l!'1>l(>~(' (l.lpj11l111 ): Sy1w,,l,.111c (/ll11t• l,i1111) 

Collul11u(1 li\<,l.h,vl ,,1.Jwt· [l)OO,l-6'1 ·111; ,, 1hot.hyl <•t lu,r of ~"lh1l0Ku 
collhlil\1111; '),'l.5 t.\ ;1 l .f1% of ll\t!(.huxr 1(1'(>\!J)~. 

l) 1·opnr11tio11 .... By t.111• 11,111'.t ion or n1olhyl chlorid,, <>r Ill' dim,11.hy l 
.urn,1.u <•n 1:c,llnlo•o diH~olvotl i11 Hoili11111 hy(lr,lKitlo. ' l'h,1 ,:1:lh1lo1•<• 
1111,thyl 111.hnr Ho l'orm,:d 111 1!0<l!(lll111.,:,-I hy ,1ilclin11 11w1.h11llOI 111· 1•!-ho1· 
•1>il11bk\ 1111011 1. ,,,1d ce111.rifu11,itl. 8inr.o ,:~llulo~u hi111 :1 hydroxyl 
1ctt111p•ftil11cnH<, rn11id111,, HHV<'rnl mo•.hylec1J)l1l11~1,• ('!II> ho m11<h' v,1r.1• · 
in1:, i1111on11 <tl.lll!r pr11p<1l'l,I<•~. in ,1oli1hilil,v mid \1i~1im.ait.y, T,vp11~ 
1lll(rf\1I fol' ph,1rt1lfl"(•ul,i1:11I 11pplk11tio11 ('.ont11i11 r'r11111 I 1.n?. 1llu(.h,Jx~• 
rttdi(:n l4i:1111·0K11 rcHid111,. 

J)0Hcrl11•iu11 •· Whil o, fihtt•ll~ 1mw1kr ..,. 1p•,1,111h!K; ,111111~•<1• •U•J>(:ll · 
,i1111i; 111111trnl to lil-1111111: 11Ct1hln (o 41) frnliu~ ,mil diluh, 11,!lcl». 

Hulnl,illlY·· -l11~ol11hl,1 111 1; th1:1·, 111,in)lnl or d•l11rot\u•111: ~,1h1hlti in ,tlo · 
i,lnl ll<!l't,ic '1c:id 111111 in" 111ixl11 n> 11f C(Jllnl !l>ll'lH of 11 1,,,Jhnl •11ul .,1,1.,,,,<nl'll1; 
Kw••II• in w111cr, 1ir•111h1d1111 11 dc1,II' to 01ml1111•'.(,tll , vi~<M I~ ,:i1l111i ,l11l ~11h1•• 
( ion; i1111ulul,lo in hnl ,v,11cr· 1md J1ul11r,11ml K'1h Hl1h1ti.111 .. ; ••lllli, of 111itwn,I• 
ndda 1111d p11rt.icolnrl)• <11' 11uh•h11~i1• 1•1,i1ln, plumol• 111111 hllllli11~ rn1111<1)111t, 
I!" ,ml11tiun», hut thiH r.1111 1,., pn:v1ml.t•1l hy I-ho 1•clil i1.ittn 111' nlmhnl '"' nl' 
1<h·c,11ldi11<:ol111!1, 

U~!>ll•·····A ~yuthol.k ,111hxtit.ute fo1· 11,1Hm1I ,:un1u thn(. l11111 hu1,h 
phurinntiiutkmul l.lwrnp(•ut.11: 11pplicn(.iom1. Ph11r1l111c:tlnlfo11ll.v, ii. it• 
1wo<I m1 1l ,li~/.Wl'~i.nt:, //1 i1:/w11i111/. ••m11lbi/yi11J1, •i.?i1111 111HI m11fi11i: 
,i,:,ml. It i• 1111 iiiwmli,mt. of m,my 11,,•u drn11~. oy,1 1>t'(1p11r11t.i(111n, 
h\11'11 m.,dit:ul,i<JII~, ,io~in111fru, •m1U1 p1111(.oo, liquid dontifriccl~, huii' 
fi~ 11ti v1,x, cn>tlll1H ((lid lo\i1>1ln, fl, l\11w.1i1)11H nn II prnl,111:tivc 1iolluid r.ir 
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