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ylene oxide or rndi11l,ion ~l:(•l'iliiuti<.111 m1\)' bQ employQd !'or 
l,he empty <:<mtuiJH!f wil.h imbBequenl, fu10J)ti(; J'illinr,i. How
evel', carnful (Wahuil.i(m of the re11idm1a !'rom othylene oxide 
(illd their p1Jt-1mh11l l.oxk t•ffoct 1mu~l- b<• 11nd(!l't1,kon. 

Bc1:1rn6t• of l-h1• rclut;ively new u$1'l of pl11aik mnhil'ial~ for 
pucka1~i ng ~t<!rihl J>rl!f)urntions, conllid<~robl(l i.1wl\11l:i1it1ti(1ll iA 
1:11-ill n•quired concerni11g potlmti11I int.er1H\tion11 and other 
problemB Uml; m1w be enco\mt,Or(ld, l•'(lr f\11•Uwr det.11il8 ao<, 
Chnpter 1:10. 

Glass 

Gl11B8 i!I cmploy<id 1)6 tho contllinor material of choice for 
moHt injtict:ionH. I~ io compoAcd µl'incipally of 11ilicou dio)(
ide with voryin~ u1111)\ml.!/ of (,thor oxiclcis l!uch al! sodium, 
1>otuHsium, calcium, m11gnl.!aium, 14luminum, boron and iron. 
'l'h<? ho!iic strnct.urul network ( if l{l!IM ik formed by the Kilicon 
oxide tetrnhcdron. Boric ox.id<~ will 1m(.(1r intc, thii1 11t1·uc .. 
ture, bu1; m"11t of the ot;hcr oxidm, do llOI:. 'l'he luU.<Jr 11ro only 
lo()1rnly bound, arc pregcnt in the mit,work int<m~ticca 111\d l.ll'O 

rol~\tivcly free to migrnte. Thcac migl'l\tm'y oxides mt(\' be 
IMchod into o solution in contact with the i;l11~~. purticularl.y 
during the increased reactivity of t,hcrmnl ::iterilizt1tfon. The 
(»dde~ lhu$ di1111(1lvocl may hydrolyze to raise the pH of the 
1,oh1tio11, 1:ut:1\ly:,.e nio.ctionl.l (II' ontcr into t·co.etions. In l\ 

manner oe y<lt 1111<:erlnin, a<mrn gl1.1ri11 c()mpound11 will ho at .. 
tu1:ked by t>olution6 1md, in time, dislodge iclu1111 fl11l<oH into 
t,he $Olo1,ion. Di$1,urbing fflll<:l:i()nlJ i,u()h m; Urnao, howovr.r, 
can be n:iinirnii.cd by ~hti 1>ro1>et a<1lMlion oft.ho glllali cc,mpr)• 
liitiOl\,Hl 

Typo11 ... ~ Th~ USP ha::i 11ictcd il1 1,hi~ 11elllct.ivo by 1>1·ovidi1111 
a clasaificatioi1 of glues; 11c1mely, 

'l'_ypc I, u lloro:,Hic11u, 1(lin\S, 
'f'y110 II , 11 R<Kl11-limo tmnied tl11HR, 
Type JIJ, 1) $111.li.1,llm" "'''"'· 
Nl', • •odn-limn KIUHA not ~11itnblo l'or t·.ontni ,11.,rn for pnrcnlorul11. 

'rype I i:lm\9 iB composed 1>1·incipully of silicon dioxide and 
l)orir. oxide, with low levels of the 11onnetwork-for111ing ox
idos. It iH n chcmic111ly resistont i:la!ls (low ltmchnbility) also 
h1wing o low thermCLI coefficient of cxponaion. 

'l'ypa11 II llnd III glaRs compounds aro compo~ed of rela
(.ivdy hi!{h -proportioni; of aodium oxide ond calcium oxide. 
'l'hi11 mnlrns tho glnAR chomiclllly le!l$ rcsiAto11l. Both types 
melt ttt II l1,w11r tem1H11·uu1r(1, m·e Maior t (> mold into w1rious 
shar>eB 1md hiwe tt higher thcrnlnl <:o~l'ficic.nt c,f (1x1>11n,;ion 
tlum 'l'ype l. While th\lfc iti m) ooe !il,unda1•d formulation for 
glil!!s among 111anufi1cl.urc1'1i of thotse USP t,y1><1 <:>.1t~gMios, 
Type II 1~lnH11 m1uully h111:1 a low~r 11oncentn\t.ion of t.l,e mir,l'O· 
tory ()X)dCll than Type m.. Ill t1dditi<m, 'l'ype ll httl! b(!l)ll 
treated under controlled tempcrnture £Ind humidity coudi
tions with sulfur dioxide to doullrnliie tJie int:tirnul surfac1~ (lf 
the container. While it remuin!I intru:t., this 9Urfoce will 
inc1·euse substanti11lly the chemical resist-once of Uie ~lna11, 
However, rcpcolcd oxpoNures to storilizlltion nnd ollmlinu 
do1,<,1·rient11 will brcnk down this donlkoli2ed imrfocc ond ex• 
p,w, the sodn,lilmi compound. Thoi·oforo, 'f:ypo II gin~~ 
cont1tin«rn may he conr;idered t:o bl! <►frefoiivoly 1Nod chcmi• 
en! r<'liji11tonr!ll for only 01w 0110. 

The glua1J lyJ>CA nrc dllt.<mnined from t:hc r\lijultH (J( tW(> 
USP t;eHtis: t:h() Powdorod Glu11s Test.and t.ha Wnt<,r Mtnck 
Test. The latter is used only fo.r 'l'ype Il gl11t1ij 11nd ill per
forrned Oil (,he wholo cont.oinor, bcca\1se of tho dealkalized 
~urface; thti former fa performed <ln powdered gluHs, which 
exposes inlernnl Hurfa<:Ofl of tho i;lmu; conwound. The re· 
suits arc hosed UJ>on the am(l\Ult of 11ll11,li titrntr:d by 0.02 N 
sulfuric ncid after an auto<:lnving cyclo with !:hr. alu!IB allmple 
in contRct wit,h 11 high-purit.y distilled wuter. 

Care must, be utiCld ill sele<:ti1,g 1:ho gln:11s typo to h1.1 (t~<1d for 
n pnrticuhn· injectuble pro<hH~I;, In genoml, 'l'ypo I gl,111\1 will 

be suitBblc for 1111 1>roduct,1:1, nlthou1:1h Bllll\ir dioxide trMt
menl is iiomcl.ime~ utt1•d for u fortht!l' im:rt!t1i.e iu re1Ji1:1\:umic. 
Been use cost mw~t be c<m11i<fored, o,w of t;ht! other lei,~ 11)(pt111-
~ivc typo~ mny be ncctipt11hle. 'l'yJlc 11 r,ht1,~ m11y bti Huit.ublc, 
for exomple, for ll :mlutfon which i!J buffered, lws n r>H below 
7 or is not rollCt:ivc with the glo118. Typt! Ill 1:h1ijt< mrnully will 
be nuitublo pl'incipully for tmhydrnus Jiq\cid1:1 or dry 1:1ub
HI.JJ.nccs. 

Physical Ch11rnctcristics--•"Exnm1>les of t.hc physictd 
uhnpo of gJa,;~ nmpuh1 o.nd vinls nre illustrnted in f<'iK 84-:~. 
Commercially nvnilnblfl c,,ntllinm·1; vory in ~izo from 0.5 to 
l.000 mL. Sizea up to JOO mL •MY bo oht~incd 11s llmpuls 
and vinls, nnd lilq{l/f i:ii~.as !l!l O()~tlC➔1:1, 'l'hl'! ln(Jfll' MC u,:;cd 
ntostly for intr11vcmc1os 1ll1d irrigt1!:.ing $l)h1t.i1)11>1. Smiillm· 
i;i:1.ea m·c-. ollso ovailahlc a11 curtridi;1;t<. Ampul1111i1d (:M\,ridt;w, 
m·o dt·.nwn from gh111B tubing. The 11Jm1ller vi1:1h11nny h<~ m1,de 
by molding or from t,ubing. Lnr/ICf viulK um! hol:llc~ nm 
mn<ll.l only by tn1)ldinl{, Conl11i11crs mudc by drnwing tubing 
oru HlH1ernlly opti11nlly clci11rm· 11nd httvc n lhin11er wall thnn 
n,vld<1d contnin(lri, (f!<lO l•'ig 1:14.:~). Molded containern o.re 
uniform in oxwrn11l dimcms:iiona, ktron{(t1r rmcl honvier. 

l•:n~y-opening 11mpula th,it pem1it 1;hc.1 \IAOr l<1 breok off the 
ti1> nt. the neck constriction without the u~e ol' n file 11re 
inarketecl under tho n11mor. Col<ll'•Brr.nk (l(imb/11) nnd 
8(:(1r<1-Urct1lc ( Wheaton). An oxomplc of o modification of 
container doi,ign to mMt 11 t>llrtic11l111· 1100d i!l thll double -
chambered vh1I, under Lh0 Mmo Univi11l ( Uniufr,l), ck,;ignod 
to contnin 1.1 1'1'(1(111.c,-driC!d produi;t in tlw lowor nnd nolvcmt in 
the upper chamber, Othor l!Ju.onpl(!i, aro.i wid11-mn11Lh am
puls with ifot or round0d bot.tom!! to foc:ilil.o1.r: filling with 
dry mntorinla or SuHJ)OnBiooi;, and v,iriorn'I modificnti<ma of 
the co1tridrco fo1· \Ille wit.h di1:11Jo11obhJ d08JlJ1<• \tnii~. 

Gl11s:-1 contnimm, muij t be 1:1t.w11g 1inou1,h \.o wit:l>lii<Uld t.he 
physical shocl111 of hundlin8 11nd 11hippin1( 1111d l;h<i vre&il\11'(! 
differentials Lhnt dev~.Jop, pnrt:iculurly durin11 the Aut:oduvc 
~tm·ilir.ntion cycle. They 1JH1ijl, be t,ble to withl!tnnd 1,hc 
thormnl shock rc!!ultinn from lnrgo temperature ch1111gcij 
during proccsl!ing, for exnmplc, when the hot bottle and 
contont!I RrD axpoao<l to room o.ir at t hll end of the 8terilizn• 
tion cyclo. Thol'efore, a glnas hnvinr: a low coeffici~nt of 
thormnl expnnaic.m i11 noceMs111·y. 'l'ho contninor nlso must be 
lrnnap1mml to permit in~poction of tho contents. 

Proparati<Hlk which 11ro li1tht-,am11itivo must ho prntocl:cd 
by plucin~ them in omh11r gl111>s c<>ntninoriJ (>1· by encloi;ing 
fJi11 t glan6 cont.11inem in vp1\qw: c11rt;o)1~ lubol,id 14 rcm1\in on 
the coutaincr clurill[! t.he period of 111:1c. Sili1:0M (:01.1tings 111·11 
ijOllWt.ilne1:1 t\f)[llfod !;<) 1:onttlin\l!r1:1 to pJ:oducrJ u hydrophohi,i 
ijllfftlcc O.ij 1.1 metlflij 1>f 1·cthaii111i Mlhtit'l:!m,1➔ of' 1-1 lwtwy, t:11~1h 

1110 04<l. V11rlouu typos o/ 11mpul~ itn<l multlple-dosn vial~ for 
paronternlr. (COllrl08Y, Kl111bla). 
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l!llilJ)on11ion or the: frictfon of 11 rubhcr-tip of 11 ,;yrin/(Cl r1h1111.1 • 
er. 

'l'ho tJhm oftJintM-do11c contui11er11 ill limii!Jd to 1000 mL by 
the USP ~111d 11111ltiplt1-1lrnl(\ co11(J1it1cr11 (A> :{() ml., unlc,;,; 
i.iut.c1d <1therwi11CJ in n l}1u·ticul11r nwnogrnph, Mult;it)lt,-doi,c 
vinls ur<i limil<'rd in size to rcdu<,c the number of punctlll'OiJ 
for wi1.hdrmvin1{ doscm 1111d t,he 11ccc1mw1nyin" rillk of c:011-
t11111in11t.io11 of tho c:ontcml!!. A1:1 the mt11H:1 implicm, aingl<i
do~c cont,11i11({l's tire <>pcncd with nscpt;i<: rn11·c and 1:hc ,,011-
tenl-S o~<id 111.onr. time. Th<!!l\! >mty 1·t111gc1 in siz(', from 1000· 
ml, bou.1(,1; (.o 1-mL 01· lcc1ll ampub, vi11l1:1 or llyri1111cm. ' l'hu 
int<il!)'ity of tho container i11 dc:it.roycd whcm opened i,o t,hut 
the contt1i11er c11nnot he closed 11g11in. 

A nmH.iple•do1<0 contuimir is dciiif'ned l)O thnt more 1·,hn11 
one dostl c11.11 be withdrnwn al difforont tim.oi;, the cont11in<ll' 
m11intt1i11ing 11 a(iul botwocn u9011. lt!!hcmld he evident that 
with full 11septk pror.nution;;, including 11t,orilo syringo und 
nocdle for withdrawing tlrn do!l0 1)nd disinfoction of t:hc ex· 
posod surface of the doil\1n:, t.hcrn ill ,;till n 11ubatt.mtinl riHk of 
introdud1111 co11t41mi1111ti111~ 111k1·oori:in11ii,:mH imd virui;ci; into 
tho co11t.cmt11 of t,)Hi vinl. H11111111,,c of thill l'i~lt, the USP 
rcquil'cs thrit 1111 n111l f,jphH.l•i1,u: vinls must c,1111.l\in 1.111 1mt.i .. 
hr1d.crinl 11~<lllt. Hom~1•<1r, Ui<itri iN 110 cffo<;1.iv1, ,rnt.ivirnl 
ogcnt nvuilnble for ~\lch l•tii:. 'l'hcrofoni, 111 Jlpit<-1 of the 
nclvnnt~1r;c• of flexibility ul' doa1\g<, provi<fod thu phyAicir-m hy 
o rnultip(e .. do:1c vi1.1l, the t((Nltm smfcl,y nf l!i111;ll) -d11A1\, ,fo;. 
1w;inbl1: nclminintrnt.iou m1it,!;l l111<, c1111scd thtlir \U}~l lO inm·1u1~11 
l'll))idly clurinl{ l'ccent, y,mn;. 

Rubber Closures 

In order t() perniit intr<idudion <>f n needle from 11 hy1>0• 
dcrmic ~yl'i111~1, int.o n mulliplo-close villl aud 1m)Vi<lc1 fOl' 
re11011lh1K M 110011 111;1 th(l 11c0dlc ii; withdrawn, t1ad, vi11l is 
i.onlcd wiUi n n.1bbo1· d111111ro h11lcl in pince hy 11n alv111i1111m 
bond. l~igure 84-1 illuetrlltl.l8 how this is done. ')'hi~ princi• 
pie 11lso i!! folle>wed ror $ingle-clo11<: containers of the Clit'(.ridg11 
type, except t.h!1t, Uu'll'I/. i11 only o ~illf!IC int1·och1<:ti•.111 of tlrn 
nocdlc lo make p<,>'!l'<iblC'. the wi thdrnw11I Vl' C)l'.l)\1l$ion of the 
conlenl.:1. 

H.ubh1:.r c)oijtJ1'0" or<1 cnmpormcl of 11twor11I iil(<i·odicmt.,;, tho 
tlt'i11111ry OIi(\~ bcin!J nolmlll rnbbtlr (llltl\X), n i;ynl.lwt.ic poly
mer 01· n comhinolion of Urnsc. 01.111~r illi;l'<idi@tfi include n 
vuk11ni1.i111; ngonl,, u,mully sulfur; 1111 11cc,~lorni.1w, onc-1 of ~t!V • 

ernl 11ct.iv..,, ll>'l(lmic compc11m<h1 1:1ud1 UH 2-m111·t11pt.ol.1cn1.o-
thim:olc; till 11ctiv1lt•il', uutwlly ~.inc (1i.:id1i; fill(mi, rmch 11~ 
cnrbon blul:lt or lim"sf.on<! 1111d vnl'iorn; o!,h11t ii)t(N!di(mt~ ~nch 
n~ nn timddun tri nncl luhric11nt11. 'J.'Jw1.1e 11rc c<m1r1mmdod (.(). 
gethcr und \,hon vulcuni7.cd int.he desired ~hl\p<!, moldn!' use 
or molds \llldcr hi1th 1m::i:mrc ,md t,cmpe.r1it;oro. 

Rubber do~urc~ musl, have sufficient clllij tidt.y to provide 
n Hnug fit hctwefilll them ond the li1> nnd nc,ck of the vi,,l 1111d 
must i;priug buck to close tilll hole mnde by Urn ne<1dlil imm11-
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Flo 64-4. l1xto11d(l(l view ol $et(l1in9 cornpoM1lts for II moltlpl<M.10~1,1 
vh1I (COuftli~Y. WMI). . 

dintely on withch:awnl. Thty mm1t, not, bC! no html that !,hey 
m·c highly rcsi:itunl, to thr, i1w,rtio11 of the ncecllc, 1md t.lwy 
must 1101; fru11m.<m1, at1 th<, hollow nu<idlo IHIM~1:~ thrmlt(h 
th<m1. Idctllly, Urny 1i'ho11ld h(i <iom1>let,ely nonrcnt;Uvo wii.h 
th<: ,:iolutioll t1nd it.~ in1:rcdiem,; :llld ~hould provide 1;1 colll· 
plet,i bnrricr to vupor tr11118fol'. 'J'ho:rn q11alit i,,~ ore not per
foclly mcL by any rubber compound l)ow 1.1V1\ilobki. JI, i~, 
f.hcm:forc, ci:mmtiul to det,crmine the ,:ompatibility n11d p,ir
fomrnnce diaructeJ'ii,tt,,i<;i; of em:h 1·ubh(ir com1lmmd to b,! 
11sod, 11 

In adclit.iol\ t.o ~he phwicnl t:{11,ts of C1l11~1.idty, hnrdne1Jij, 
frllf:mcntu.t ion tmd vnpvr tri1n~for, do~urc,; ,;houlcl be cx
posod t~l tlw prochwt fo)' J)l'(il:\Cr iht!d JH)tiodK of' l.imo at <le::1ig-
11nted temperat,un: and hmnidit.y cl)t1diti@1;. 'l'hc effect; on 
tho product of extrt\ct:ivei; frnm ~he l'llbhm· compound or loll~ 
elf i11/!l'C~lieutr:< from t.hc, prmhwt Lo tlrn clo~urc 8ho11ld he 
d<it.ennim,d tlnul.vtkolly. Phy~i,io<;homk11l and toxic:olo1>i• 
cnl test~ for ev11Juutin11 n1hbo1· closuro~ nrc described i11 the 
USP. 

The physical nhnpo of Hc)lll(t t:ypicol clo~urcij nrny bl! ,;e(m in 
Fir.: 84-4. Moat or f,ht,lll hnv<l O lip nnd I\ p1·ot.n1din11 fltUll,lO 
thnt ox tends into 1:IHi ll(lCk of t:he vi11l m· bot.tl~i. M1mv dii,k 
clmmre~ are bc,i111;: \1,;wl now, 1111rliculnl'ly in t.hc hil(h:,:;pr11.1d 
p11clm1tin1~ of urHibiotici;. Slotted do~ur(ii; Ul'!! used 011 
frnezc -dricd J.m\du<:l,11 f.11 m11lrn iL po::1:;ibh, I,«> irnH,irl. the do
~lll'C ptu'I. wuy 111 1,() tl1r. oMlc of. the vi«I clm'ing tho drying 
ph1uie of th<i cycle, Purti11I ln~urlion provid,,;s *'IIIIC prntcc
t.ion from cont11mii>ot.lon while pcrmit.t.ing wntcr vaJ>ot' to 
c~1cnpe from t:hc dryin1: product. Tim pl,mgcr f.y1>c i~ used t,o 
ueul one end t\f II Ctll'~i·idgc. At the timo of use, I.he 1>lunr,cr 
expel~ th<• p,•odo<:t by o noodlo hrnert:ed l,h1·ot1~h U1e closmc 
at the di11t.nl end of the c11rtrid1;<.\. l11\rn11m1<lus 1:1ol11tion 
clo11m'eij ofl,e11 hovo pcrmnncnt holct1 for 11daptt•.1·i; of 11dmin .. 
lst1·ut;io11 i;etij; irri1~ot.inn Aolution clo8111'Cll usui,lly nre de• 
:iiV,11('.d for pouring. 

Production Facilities 
A prod\lct. hnvin(< componl.!l\t8 of the best qualil,)' quickly 

mny become totally un11<,cep tahle if t.ho environment in 
which it, jij pr~ic:e~11(1CI ii; contumiouted or if U11i ruunut'MLllr• 
ing prv<:cdtlTl\ is 11.ot. cnn·it,d out. l)l'opcrly. 'J'h(H'C!foro, thr, 
pro<ll1Ctiim Ci\ciliti0a nud tlui p1·oc:tidure uaed io 1m.it:01is;ing 
the product mut<t moct a~mdnrd,; ndt{(tllt1I~ fo1· Uici l.n;,;k. 
The n1l!ll'or t.h(18(➔ ijl11nd11rdt1 app1·01tch perfection, l,h<1 bcLter 
and r.mt(lr 11ho\1ld be the prndt1<:t 

Arrangemont of Areo 

'rhc production m•c11 .,,m be (:«)llHiclerod in f.orn18 of filltl 
fun(ltiou11I 11rnns: Uw r.lennup uron, tho compmmding uron, 

I.ho 11scpti<: nron, the qunrnntine 111·M nnd 1.hc !'ini~hinr, or 
1}11clrn1:in1t ,u·cn. All of these ijJ\011lcl be dciii1;n~id nod con
structod for dc11ni111~ euse, 11ppropri(lf.c enviroum(u1t11I con
trol, efficient opcrntion t111d plH·ijo11110J C()Jllft11•1.. Th~ cxtrn 
1·oquil·emtmts for the aseptic ureu ore dciiig1wd \(l tirovide au 
environment wlwrc, fol' exampl(!, nn injoctk)n ,nny be ex
posed t.o the envil'Onmti11L for~ br.i1if period duJ'ing ijubdivi•-
11ion from II bulk co1ltuh1cr to tiHl indivi1hiul-d~1~c tontuinors 
wit.hm1f: becuming cont~unim1t.(id. Contomh11mt~ such ns 
du~t. lint nnd microor,i1utiHIUH normally t1rC/ round flonting in 
th<! nir, lying orl co1>>Hor11 t\ltd othc1: i;1,rf111:11~, oil clothinti 1111d 
body ~urf,1cc1~ (>f pc1rn1m11el, i,1 1,ho exhal(,jd bi·coth of 1>or1;o11-
nol ,md dcprmitocl on t;hc f10~1r. ' l'h(', d(1ai1(n and coiiLrol of w1 
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FIil 114 .. !i. Floor 1>IM 01 an asoptlc 111 11110 area with Its servico nroo (coortosy, Wyeth). 

ui1(•ptfo ,~r(,I) i11 dirncu:cl townrd 1,0 reduciug th(I prcAc11cc of 
t.hc11e c11nt:nmin1)nls thnt: they t1re no lo,,ger 11 hoznrd to fl8CP• 
tic fi!li))g. AlU1c,ul(h the n:ieptic cmm mu11~ b,i 1idj11ccnt to 
su1,port. 11to1\8 80 thnt nn efficient flow of compon(mt11 mny be 
achieved, barriN·~ muAt bo provided t.o minimi;1.(, ingrosij of 
contnminant.11 to \.h,, llGet)Uc nrcn. Such a barrier 1118y he n 
scaled partition, oft.on glni;s,pancled for 11reator viiJibiliW 
1md light. An<>tlwr typo of b11nier ia ml <mtrancewny 
tlm.>ugh security doora Lhnt rnquiros passni;e thro\•Hh 1111 
nirlock so desil!ned l.hnt b,)th d<,ors cannot be <>P<>Md at tho 
i!QlllO time. l"igore 8·1-6 i:how11 nn nrrnnllcrncnt of llijOJ)tk 
filling rooms with t1dj1we11t, ~upport tiroats. 

Flow Plnn•··· ln geno1•nl, th1:1 r.ompononts for a prminternl 
prncluct. flow from th!! 1.1t11dcroom, oithor lo Urn c<1mpo111iding 
11rc11, 118 for illgrcdi<H\Lij ofUu, l'ormuln, or to the clounup 11rett, 

11R for conlniners 11ml equipm,.ml.. Sc(l Fig f14 .. (i for 11 proce~
flow di11gram. Aft:er proj,ur pn,<:Mf\inf{ in t.he~e nrM~. t:he 
1:omponcnts flow int~, t.he 1:1ocurity of the oncptic t\rc11 for 
l'illing of the pmdm~t. in 11ppmpri11l(1 (:onf:nincrs. From there 
Urn 1>rocl11ct pnssc.s into l.he (jtu1r1rntine urcn where it is held 
until nil neemmary tcsb hRv(l been p(,rformcd. If the prod
uc:t ia to he sterilh:cd in its fiMl (:ontoiner, the pnss11,ce 
norm1.1lly is interrupted nfter it }eQ'II(,~ U1e nn11ptic nroa for 
i;ub,ioction to the ~tcrilization ptocell!!. Aftor the re:iult:s 
f)'(lm nil tests ore known m1cl the product, h1111 bc!!n found 
ef1'<1ctivo and snfo, it pnK8CS to t.lie fini~hio" lil'll(I for fimd 
lnbelin(l' nnd pncknging. There rue ijOl\let:imM variations 
from thiH flow plan to meet tho specific: needt1 of 1\11 individ
ual product or to conform to 1.1v11ilable facilities, Automntod 
oporntionr; convey the components from one 11rou to unothl)r 
with little 0 1· no lm11dli11g by operutors. 

... ASEPTIC 
C:OMf'OUNI)- ~' IL~ING OU/11!/INYll'-li: 
ING ARt;A Alli.(,\ 

-·····1., .. ,. ...... --t---i-- -l--- mmAGf. 
9TOCMOOOM ~~c 

CLElll'-l•UI' 
PACKAGING su;1r1PIHO 

Sf~llll,11.Al'u,)i'j 
1\11~1\ ANO ... 

FINISHING 

l"fo 04 .. 6. Proc:tll;ll•flow dl11grn11,. 

Clc11nu11 A,..eu- 'l'ho dennup area is construcwd Lo with
Htnnd moisture, iit.eiun nnd dctcri:ents. The cciHn(1, wnllM, 
nnd 1'11)01· should l,e conijtructcd of impcrvioun mntllriala i,o 
tlrnt moisture wi.11 run of( o.nd not he held, One ol' tho 
"~pr11y-on-tilc" fini J1IWI! with (I. vinyl m epoxy t1c11ling t\Ollt 
1>rovirlas fl cont.inum,~ ,mrfacc free from 11II hofos or crevi<;(iij. 
All ~\1ch surfnce8 cnn bo w118hed 1l t regular intc1·val8 to koep 
them thorouKhly clean. 'l'h(i~o aroas 11lwuld he exhao11t.~d 
ade(}\lfl1:oly so that the 00ttt. nnd humidity will he removcid 
for thf) comfort of pcrsomll1l. Pr1:1tisutionA nnuit be taken to 
pl'(lve111: the nccumulation of dirt. and the grnwth of microor
ti•mi11mH1 OKpoci11lly in the pr1111t•0\!1t \If hi1th humidity 1rnd 
t11~11t. In thh111rca r>repurnt.ion for(.)\() filling operation, 1md1 
tll:I lltl9C1mhli11g oquipmenl;, i8 uridtlrt,ak<nl. Ad(t(l\11.11-0 l!il\k 
rmd ,:oun~r kpncn mu11\. be f)tovid<1d . While thi~ 11re11 clcmtt 
nol, n!lecl l.o ho fl/!opti<:, it mu11t 1,e cl.c111111hlc and kept clMn 
nnd (.he microbial load must bc1 rn()11itor<1d 11nd controlled. 
J>r(1c1mtion~ nlRo must he tnkcn to [)t\\v(!lit deposit of pnrt.i· 
ck\ll or othvr contllminn11t11 on det111 Nlltoiuc,i·u und equip· 
]))(!tit .. 

CQmpounding Arca .. ,,.,In this arM tho f'ormuln i~ com• 
pouuded. Although it iH not es8entiul 1:h111, this orea be 
nseptic, 1:011\.rol over it ~hould be more 11t,ringent th1111 in the 
clemmp t\reu. For exMn1>lo, menn11 may need l;o b~ provided 
to control du11t: genernt.cd from weighing and c<impmmding 
operntions. Cabinet~ tmd c:ountors llhould, 1>t<1£oruhly, be 
constructed of atuinl</ij(; ~t.ooL 'Phey should fi1. Hm1gly to 
wnllll und othc1· fumituro Ill> th~t thero aro no catch urOCiti for 
dirl to ncc11m1.1\11te. '('b~ 1ioilin14, wallA and floor 11hould bo 
com1tructcd similar to tlH>ijl/! ror t,h<, clonnup urea, l~il{\tr<1 84-
7 illu11trotc:1 1mch tm ruM loc~11tod ndjllceJ)t. to an 111:1epti1; 
fillin111mm. 

A,;«ptic A1•<1a 

'l'hi11 arcn requir<Jij i:onstruction foat.ure1' do>1i1.<11od for 
mnximum ~ccmit,y, 'J.'h() coiling, wall11 nml fl1}0r must he 
sonlod !IC> l,hnt- t.lwy muy bo wnahed and 8fl)li(;i:u,cl with 11 
disinfoctMI,, aa l)(+<odod. All counters :-iht>\dd b<~ c:mistructcd 
of 11tainleijH 8te<1l ,11nd lHmi: from the wnll 111.1 th11I. Uu,re nm no 
logs LO 11ccumulotc<lirt whel'o they rest on t.l\e Oo<,r. All light. 
fixture$, utility ijCl'Vice line$ nud ventilnU(lll fixtures should 
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l'lg U4-7. Vlow from lh<! :lcl1vlco arm} wllh piptithig ll)IJChlni:1 /IO(l 
1;toc1<-ti ollif.l rolr,loocl o,1lslll<• <ii mo fj:;optl<: fllllnu ,m.a (courtrti;y, 
Wy1,11h). 

be r (it~l:ij~\!d in t.lw woll!\ m· @ili111i t.u tdimill(ltc lccl)!e~, jointB 
11ncl ot.l1()r lvc11t.ion$ f(ir the ncct1111ulnt.io11 ol' duut 11n<l dirt .. 
AB much M p<>Mihlo, 1-nnlrn contuining tho com1>oundod 
prodm:t, 11h1H1ld rem1lill ot1t.:1id~ l,hc 1.111<)pti<: filling nron 111ul 
I.lie 1>ro<h1c1. fod in l.<l the 111·011 throut:h holio lincB. 1-'igme !l4• 
8 ff.hows ~•.1d1 1111 nmmgcment;, Mecht1nic;11l l·ltlllipmont thnt: 
mui;t. be Joc11tNl i11 the; ll~C\J>tk ut1111 11h()11ld be housed 11~ 
r.omplot.e.ly o~ poi;~ihlc within 11 alah1kw,-1JL0Hl cnhinet in 
ordo1· t <.> 11<~11.l ~h,: 1,,pc,rnti11g part~ nnd t;h(!ir dirt-producing 
1111d H<:cumul11 Lini: t,.mdoncioll from th\! 111:<er,tic 01wironmont. 
Mecl.11mic11I p,,i·I-.>< thot will cont-11c 1·. t.l1c pt1r!l11u,rol product 
iihould be do,noontohk ~o \,hat. \,hey cu11 b<i 1;1t.11rililwd. 

Porttomwl 1;1nLori11g tlrn m,;eptic 11rM ijhmild ont.cl' only 
through 1111 ~1irlo(:k, ;l'h<-:y 11ll()uld be o ttir(!d it\ f.ltol'ilo cover• 
oils witJi i;tcri lt: hal.$!, mMks mid fo<>t cov1m1. Movomont 
within \.lw n >o111 ,ilwuld he minin111I tllld in-::md•out move• 
mcnl; ri1tidly rni:i (;J'i (:tod clurin11 n filli nri 1ma:<iduro. 'rhc 1•c, 
quinmumll< for mnm prcp11ml.io11 jjl)(I ~he l)(lrijo1mol mny be 
rcli1xcd ijomewh::it ii' tho pl'Ocluct ill to b ti tt(,\!riliiod in o i:1c1.1lod 
110nt11ilwr. ~ome nm convi11cm.l , h,,wcv(1r, tlial. it. i,:; bettor t.o 
h1Wt\ one i;tnndiml (lroCC,\dUrt! nrntltill8 Uu~ moi:;t. rigid rcq11 i1·e•· 
mcnt.:,. 

Flo 04, ll. Pro~ucl lillr11tlon lrMI tho 11soptlc t:lt1glno room throuoh n 
f)Or1 Into tt,a 1~HOptic 1111100 roo,n (c;o11rlew. Tho Unlvarslty of 
'fo1111osso0 ('.ollHgo or Phur11111oy). 

f'ARl:NTF.f~/\L Pl~l; PARA TIONS 1665 

Air Cl~anlng 

'rhe 1.1h· i11 l.h,111e are11H ctm bo ooe of Urn ~re11test; tiourceB of 
cont;1unin11t.ion. It 1,tied not be, however, lwr.1111Me !\(WC!ml 
mulhuuiJ ut(i {lvailahlll for p1·(wir,li1115 d<lnn 1ii1· Urnt iH e~"'<Jll
til\lly l're<i l'rom dirt. pnrticle1:1 und ,ni1iroorguni11ms. 

'l'o provide $lll;h 11ir, it must b11 ck11111cd Uwrvughly of nil 
coll1,iunin1u1ui. 'l'hiA m1.1y be clone l)y 11 ~cl'icn of t.rcotmt'!nl~~ . 
Air fr1m1 Lho oub1id11 fir11I, iH pm,1~cd through n 1mifilter1 tumol
~Y of l{IOllli wool, doth or ahr11dded 1>l11~lic, to rem<1110 lnrgc 
purl,idllij, '!'hen it i1;1 lniowd by pi1~~ngC1 f.hrnul(h nn electro• 
,itutfo pr(➔(:ipitof,(1r (S11ppliorH: Am Air, El<wt.ro-Air, St.u.rtc• 
1mn./.) . 8uch u \11\it.. il\d\1 ~1(,.jl ,ui Q.[{!1:l;dc11l chnrg,~ on particle" 
iu tJ1e nir und r(!)'l'l(1V(!l1 them by al;\.r1.1d i,m to oppo8it.dy 
charged plat,e1:1. 'l'h1;1 uir tlwn llllll$1i~ thrmlf{h tho most effi
cient clenninti device, 11 JmPA (high efficiency p!u-ticult1t.e 
air) filter lmving un ufficie,wy of llt. 111111,1.-90.0'1% in 1·1:mnving 
po1ticles of 0.3 1cm tmd h.11:ger, b111.<ed on the DOP (J)ioclyl 
phtho.lnto) test (Supplier11: Am. Air, Ccuubridi;e, Rnl)il'co, 
Flanders). 

It'or porsonnol comfort, ni1· condit.io11i11g 1md humidity 
conlrol $hould be inool'pornted int.o the 1;1y1:1\;<rn,, A110Urnr 
1:1y£1tom1 t.ho K11thnhar system (Su.r/m:e Cumbw,ti,111), clcmrn 
t;l,11 1tfr of dirt ond micl'Oorgo.nilltnll by ww1hin1; it. in an 1uif;j .. 

11ep1.ic 11otut.io11 nnd, at the 8Umo time, wntrollj Uw h11midif,y. 
Thtl denn, 1111cptic nir iR introduced into t,he 11~ept.ic 1Jrctl Md 
m11in1.11i1u11l un<l<ir po8i tivc pre~tl11rn1 whi1:h J)t1ivontij oot~id(i 
uir fr()t11 r\lllhing int.1'> I.he ll!!Cpt.ic nrtln l:11r1)UP,;h 1:r11dc11, !.(ilnJ)<J· 

rnrily upon dooru or other opcninr,s. 
JAUllhuo•-Ji'low 1<:11vironmcntll--· .. ,Thc required (s11viro11-

lllOJlt:11l control of 11Bllpti1: nrcns h11s been m11de po8llibfo by 
the U6<1 of hunhim•-flow onclosm·e,;. l,1unit11.1r t1il'l'l◊w prc.>
vidc11 ti tot:1ll 11W(!C!J) or o confined nrca becimsc 1:he entire btidy 
of uir moYOij wid1 011if<)rm velocity 11long pnrallol lines, ori1{i
uating t.hr◊llffh II lllWA filu,1· or,e;11pying 0110 ont.ir<l side of 
the confimid nn111. 'J'hercfore, it. ho~hcs the lot.nl 11rc11 wil,h 
very cl(!tlll 1:1ir , $WCoping aw11y co11t.111niuants. 

'l'hti 1ur1mg<fmen\. fi>r ~he dil'cction of L1 idlow c1111 he hol'i 
:t.0ntt1l (~ec l<'it~ 81 -0) or vorticol (kc~ Fig 84-1.0), and nrny 
involVl! 1dimited 1:1,·oo 11uch 11s II wol'khcnch or an cntirn room. 
The effoctiw air viilo<:i\.y ill cnnsidored t.o he 90 ± 20 ft/min. 

ft. lnll8L be bOnl(I in mind th,·,t cauy co11imni11at.ion intro
duced opatreiun by 1~quiprnc,n1;, orn•1f! of I.ho op1·!rotor or k•uki; 
iu thCI fihlw will be hl<>w11 clown1<tro11m. Jn lhc in,;Lnnco of 
IH>J·i:r.ont;11l now thill lltllY bo to I.he cri ticnl workinll ~itc, the 
fuce of t.lrn of)et11tor \Ir 1,1cr<)s~ f:ho room. Should the rnntnm
immt bet, for c,xnmplo, penicillin powdor or viohlo mkroor-

11£1>A FILTER · , ... l•llO!f.CllVE SCRIEN 
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Fig 84-9. Horlzolll;;1l l,1111innr-Uow worltbtl1lch (corn·tosy, u<l,)pt1-di1111. 
Sondlo). 
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l~lg 04-10. Vertical I11mlllt1f•lfow portable room with Oquipm~ntanct 
op1m1tor$ (courtesy, 1;1d11pl1-.1tion, Sandia). 

i:uni~ms, the dmn(or iR ap))nront. For opl.'.m~ion11 involvinl! 
Kuch co11tnmi1111nkl u vcrUCl)l sy11tcm. ill much lll(U'(l dm;irnhlo, 
with the 11ir fl owing thrn111{h porfol'Utiom in Ui~ 1)0\lllttmop 
or through rr.lurn louvers at floor level, whl:\rl! it con be 
directed for decoi,tllminiition. Vertical flow hufl btwn rec
ommended for ~torility-tc>.Sting p1·ocodurcij. 

Lominnr•flow ctwironmont& provide well-controlled worl! 
n1·01.m only if proper 1>rec11utiorni arc observed. Ally ~ir cur• 
rents or movemen~~ llXCOBCJi1114 the vclocit.y of the HRPA
filterncl nirflow muy in~r(ld\1co contamination, m1 mny c(11111h
i11g, 1·euchi11g or <>(,her mnnipulnt.ions of oper11tur1:1. 

Therefore, hunil\llr-lfow WOl'k nreos should b~ prot()ctod 
by b<•ing l<m1t,ed within r.ontrollcd envirommint,i. J>er1um-
111l1 prefurubly 1:1ho11ld b,; ottir(:d for nsepti<: pi·o,ie1111i11g llfl 

described bt,low. All movomr.ntK and proce11~1~$ Hh0\1ld be 
plnmrnd curufully l.u ovoid the introduct;ion of C()ll(Jllllinn
tion up,;t:reum of \.he criticul work Ul'en. Chocktt of t.he ,1ir
etreum t1lumld l,.,.. perf',1r111ed initially nnd at reg\llur i11i,1,v11l1< 
to be sure no h.,ol<~ havo devtllopod through or arm111d Urn 
HgPA filt,erH. 'l'hiK ciln be done most effectively wi\;h eloc:
t.ronic purti<:lo counter~ {SllJ>plierll: Air ?'ccl111iq1ws, Cli
m.et, Mel One, P<1rl,icl!! M1nw1,1.r,'.ng, Royco). 

In the m11m1l'nd.ur1i of puronl.ornls, conventional cle11n
room focilitiea fr<•(Jttc11tly 11re anJ>plcmcnted by w rt,icnl l11m
inar-nirflow mo<h1l1:1i11111~p~1,(led 1,1.bovc critic11l !lites, Buch l\i, 
fillin(,( lines. 'l'hca!l cril,ical OJ>on:,,tions thereby are bathed 
witb HEPA•filterod 11ir to provide, ox:tro pl'otc1ction for the 
l)l'Odu,:t. 

L11mir111r flow of HBPA-l'ilt.ored (Iii' should mee t, !;he st1m· 
di1rd for 11 Class 100 de1m room f1a dofincd by Fedel'III Sttin• 
d,1rd 209C,>~ which 1.11.,11.011 thntauch 1111 CJwh-omncnlconu.1in~ 
no more than 1()0 purUclcs per cu ft of 0.5 ,um 1\1\d litrger ~i1-:c. 
Convcntio1111l dea11 ,oomi1 would be of a lcHacr degree of 
donnlincH11, Klu:h 11~ Cl,tAA 10,000, ddined on 1,h(• lllllltll bn11k 
'!'his 11tuudurd hl\lJ btought order int.o dol'inillt,; dl.!111\ rooms 
nnd provid.,..d a ,_,ommon bn~ii, fol' !;heir dM~l'ipLio11. 

Wo1•kh,,nd1011 tmd other t.ypci!.I of lnmi111ir-f!ow enclosures 
1mi 11vnil11hlc from 11evcrul (1(>1)'111um:i,1l 1101n·co,c (Supplier1.1: 

Air C1mtrol, Atm.<)11· 'l'<Ich, Dahi!r, Controlled /!;IWil'<11rnumt, 
Enu,:rco, Flcw.<fon, O,mn.{rce, Lamina.ire, l,,:l),i,·ty, Vetio, 
Wcbc:r). 

Ultraviolet Radiation 

Ult.raviohH, (UV) light r11ya h11ve nu 1\111.ibi\<:tl'lri11I act.ion, 
thereby producing o diRinfcctant 1tction ol\ dinir.tly inndi• 
11tcd :mrfocca. Since thcnc rny:i t!llmwt 1>~Mtrnto most mu• 
tc l'ials, only a 1c1urfnr.e i,ffoct is produced, wit,h t.ho principal 
1txcoptio11 bcillfl limit(!d ponetration thrnugb llir Mid pu1·0 
wntor. UV light ray"' t.rnvol in .11trnighl linm.1 only; tlwrcforc, 
objor.t:a i11 tho pnth of the lii,ht. boom will cl.\Bl ~lrndowa wi th n 
re1c1ult11111. )fl.ck of irrocliat.io11 in tho uhndow area. 

UV rnyk nrc il'ril:utinK l~l tJic fikin ,md, pnrt.it:ulud.v, lho 
ey<!IJ of hltmon bein1:1tt, Thcl'Ofor<!, l)vl'KOauml in tlw n•·litl t>f 
inndi11t.ion mrn1t be pr<1tect(1d from dirnct oxpo11urc1. 

UV lmnpi:: lllllY be i1111t,nlled 60 att t.o provide oit lrnr dire(it 01 

indirt•ct. rc1d intion. Direct irmdi11Liou of 11 mom wht•n ptir
:ion.ncl «r~ not. prcacmi jg a v1.1l11ubll:! mwrn~ of 1·edm:i11,; th() 
buct.erial ctnml. on working llutf111:H~ 11nd Ooorii. LampN in
stull.ecl nbov~ )l(lod lovl1I, HO t:h11t: J)\11'1Jo1m11I pt'Ollont: 111·c not. 
in11dil1f..ed, tifl tl irrndinw dl'culutiul{ 11ir l,o l'\!d11<:1: t.lw micrn· 
binl lcvel con1.i11uou!!ly d11l'ing proce~1:1ing. 

Locul irmdit1tion n111y be usi:ful iu hood-t,ypc fixtur@, over 
filling imd ol,hor p1·occ~tJ operations, within l11r1ic·1 ~i Ol'llltC 
tnnks or in !\ti)' J.)lnco where nddilional pr()t.f:(.'1.io11 from ctin· 
taminntion iH l11H1dcd, provided any prod\ict J>l'llhent i!. 1.101, 
nffccted advcmily by UV rays. UV lmnp~ u~uolly nre nol 
employed in conj,mction with lmninnr-ffow l'ncilit:icfl be, 
cou11e the Hlsl:'A-l'iltorcd 11fr sweep~ cxpo~ed ~urf'ncca dcun 
and the 11ir it,8elf 11ow,; \.M foi;L fol' oclcqm\te Jel,h1.tl irrncliotion 
(1f microorgnnismM being coniod in the nir stream. 

'l'ho bcHI; pmcf,icul ~ourec of UV li1!hl r.ay1:1 ii; 1.h,~ cold-
1:nthode mercury vapor l11mp. 'l'his lomp emit~ t\ hi11h pro
portion of rndin1:ion oi t.hc 2fi:l.7 nm wnvelcngt.h. A ~pcwinl 
gl11m1 is 11:1•1<1 for l,h e tuhc~ tin thnt. tho myH will JHl~H L,, lhc 
out;,;id<i. Thi:i glm:1H gmduillly will change in oryst4d 1:11.1·m:. 
LU re with m;e HO t.lHII, J.>Hi;fli•f!((1 ,-,f U!Cl ruys i111trmhmlly ri.,du1!,>.cl. 
Such lumps, t.hcnifol'li, rornly hum out. r.1~ do vi11ibl<1-li1<hl 
lamp~ hutgmdt11dly 1·011<:h nn mn iR11ion levl'.I whit:h ii:1 inoffr.(! .. 
t.ivo. These l11mpa nlHO mu1:11. be lttpt. clc11n, for d\11:1l 1111d 
J¥rco,130 will lower !,hr. efl'l.i<:l.iw1 mn isMion ct rostlc111ly. It. ge11or
l)Jly iK i.totcd that trn inndiHtivn intensity of 20 1,w/1;in:l h1 
rnquirnd for effect.iv~ mJt.ib11ctnri11l octivil.y. 

Mainlenanco of the Aseptic Aroa 

bnport,\nl, o~poct.~ in tlm 1,mil,wl ot 1,11virn11111cnt.al <.:OIi · 
t11n1inuti(ln in the 11gcptic m·Nt nrc hou1Jl1kti1ipi11g nnd muint,t,
nance. 'l'hcll(l Hhould not be done in II h11ph11Mi-d tnmlll(H' by 
tho genert1l ,n(lintcnonce crcw,:1, but. rnihol' hy crew!! giviin 
special inst.ruction rmd ,mdcl' the 1mpervii;ion of pn1"1:101mcl 
trained in tho 1:111·0 of tmch 1ucaij. In t{encrnl, clc1rnin1( 1md 
mai11t.en11nc(, ahonld be done 1ifter thl>' Mlll))IC\tio)l of thc 
day's worli with t1n i11 torvnl of quiet..\ide b()fol'o the begi.1111i1111 
of anol,her t\ll()ptic oporntion. Wit,h t.he nclvcnt of lmniniu· 
flow of HEPA-filtQ1·ccl 11h- the rigora of <:lonnin1: h11vc beeu 
roducect since (.ho clo11n nirfl<>w cont.iiluously "~weepB" the 
nl'en clean. All mi1i11tcntmcc eq11ipnw11t ;ihould ho 8olectcd 
for its effocti v<11)(11'j!i 1mcl freedom fnim linlrprndudng tell· 
doncioR and aho,,ld lw ro11c1·ved for \1i10 in nK<1p1:ic 11rc:in11 only. 

Per'$(1nncl 

Pim,onnol solccLod lo work on the preJ)u1•u1:km of Ii p11ron• 
teral J)J'Od\11)(. 1n11At he 11011t, ordNly 1111d ruli11hle. 'l'hey 
11hould be in 1,;oc,d lrnalth ,md free from dcrlll!l t,ol11,ii<:11I ,:ondi• 
Uon~ U~(tt might inc1·01.1t10 tJ1c mkrobiul lo11d. If thoy show 
1:1ym))l,1>1Hll .-,f I) h<lLlcl cold OI' ffimill\r ill,11,1!11, t.hoy sho11kl not 
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Fig &4• 11 . A1mroprl6to unlfn1·n1 for opar:.torn ontorln(J o,n nsoptlc 
fllllno room (c:ovno~y. Abbott). 

be permitt ed in (,h<1 i)Acptic orcn until their recovery is com
plete. 'l'lwy mul!L 1·r,1;nivo intonsivo in!< Lrucl.ion in ll;t1 prioci
P,les of us(lJ.?(:i(! pror.11;;110~. 'l'hcy ulso must. b11 m1tde \.() AJ)pr1.1 -
c111te. ('.he v1t11l port that ovcry movement. they mukc hits i11 
t!~tcrm!11i11~ the reliability nnd safety of the 

0

final pl'<)duct. 
SuJ)tltvlijOYI\ Rhould be &cluctcd with purUculu.r care. 'l'hey 
inm1t. b<! individuols who l111dc1"6ta11cl the l1Jlig110 r~quiri;. 
ment1:1 of M<mtfo proccdurc,~ nncl who ure 11ble t~, nb~1\ i11 the 
full PMl,(cipatlon of ot,hci: cmployet:i:i iu f11lfilli1ig t.hean ,1xoct
m!( rn(j llll'<:mcntll. 

'l'he attire prtmcribed for persom10J vurioR from nno 1nnm1-
factorinrt facility to nnoth11r. How1w1!r, 1mifor 1i1ij llhOLll<l ho 
lr.l:l~hly lnundcrcid for ea<:h dl:l,Y. li'or 1111,i in ~ho ,i~optic nrnn, 
(m1fm·m11 ~hould bo 11t.cl'ilf!.. \),;uulty fro~h. l.ltcirilti unifmm1; 
~ho~,1~1 b<: used nfwr overy lm1ak 1wi·ir,d, 1)r wh<Hl(WM t.h<i 
m1hv11t11~l ret.t_mis to U1c nKoptic: ar.1~,. ln 11ornt! plunlH t.hiH is 
not. roqu1rcd 1r thti product i~ t.o be atoriliuxl iu it.II (inn! 
conl.oiniir. Thu unifol'm mmnliy rnm1iat~ or c(lvornlki f(,r 
bllth r1 1t)n 011d won1tn1, hood,; to cmnpl<il:l!l:V covc1r 1.)w hoil·, 
fac:e muak11 l)nd D1.1ao11 or pl1111tic boot11 (l"ig 81--ll.). SWl'il(I 
r~bbor glu\10$i 0)8(> moy he t(!l)uired for m1111t. ll6llp~ic 01>orn
t1011ij, f)l'G<'A'.dod by tl111r1Jlll(h t1ernbhing of Lhe lm11d,i wiLh n 
di11in!'N:t.ant. soap. Ill ,1d<!iLi(ln, 1.ro1;gle1J m11y b~ tequirc,d to 
1:1,mplotc1 th,1 cove1·1.1go o! ,ill 11kio arcu~. 'l.'hc 1mifol'ln iij 
d 1~11ign~d t~J 1:011fi11c th1, <:onttm,ii1u11ts dfot:har~d from thn 
b1)dy o! the opcrntor, thoroby prcwnting their cntx-v into the 
p t·oclucl onvironmcut.. · 

D~cron 01·_'l'y11ck unifo1·m:1 Ill'<: u11cd ullulllly, nr(l 0ffcctive 
bomcrn to d1achur"cd body p11rticlo!i (vinulo tmd nonvinhlc) 
om os:.cntinlly lin(,.frou nod 1lrc l'Clloonobly t:omf<,~wbl<J. Aii'. 
11how<:r~ m:c smn<Jlimeij d iroc~d ~n pcr11011Ml ent<n'ing the 
p1•ocCij!IIJlfl' urcn to blow IC>llll<I lmt from th(1 uniformn. 

Environmental Control Tesl9 

. In BJ)it,11 <.if t.ho Rlubornt<>. procoutioua t1ik111l by pharimwcu• 
t,cal m1uiuf11chn·c1·11 to provide e.11t;h1foct.<u·y t:,mditfon1S for 
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tlm prt>IH!r p1·rH1c11~ing of m1rtml:ornb, ~he uir m11y become 
lndon wit.h h,u:t<iriu or oL!m)· porticleli wiLh uuhacqucn(. co.n• 
turnino.U,m of lhc: product. 'l\1 monit1)1· th is r.ondit.ion, irnit,
ablr. ouvironmont11l ,:ontrol t.u~t.~ shoold ha porformcd 11t 
rc,:ulor inlAirv11)s. 

Such te~ts H0111irnlly 11m d1ixi(:ncd 1~ meneurc eiLher t.ho 
porti,clc~ inn vc,lumci of ,mmplc1d rih· or thti pnrt,icle11 th11t tll'<l 

sottlmn or have aotllod outo im1·l11c:i:11. A volume of t1ir l'IJ\\/1 ·· 
sured by Rn tiloctronio p11rLido counter will dc(.cot 1111 pnrli• 
clcs and 1wt diffo1•entinto hc1twr.on viable ,mcl nmivia.blo 
onoH. However, .oocau11c of tho 11<-!(lcl t.o control I.he lcvol or 
microorgnnitims in thl:! enviroumc11L in which ,st,Rl'ilc prod
ucts aro.proce8sed, ii; 11l~o ii! 11cce:.~~c1ry to ddcct viublc p1n1·.j . 
<: leis, wluch 111rnully M<i ll!ll~ il1 •nun bcr tho.ti nonviL,lllc one~ . 
. Loco Lion~ for_snmr,lin.1f ~h(l11ld bC\ planned to 1·evcnl po ten .. 

tml (:Ontommation lcvem which may be ailical in tlm control 
or 1.h~ environment. .F?r exutnJ~le, the most critical prooc,.;, 
tJt.o.l) IA usuully the fill111g of <1,,;p(1Ming conto.inen; tl BiUI 
obvioual~ rcquirinti monitorinn. Othor exumpllls i11cl~id11 
tlw KOWamg room, high-trnffic ~ittll! in nnd out, of the fillillf{ 
arM, th<i ponctrntion of conv<1yor lines 1.hrou1ih wn!lt1 und 
sit.es noM the inlet one! exit of the air 11y1.1\.+!m. 

'l'h~ 11iY.<: r,f th~ Mnmplc should b<1 luri:o (HH)ttf.th l.o obl11i 11 11 
meanm1;rut p,wttclc count J\ t tiit.e~ whoro t.hr, ,:r11111t i~ ox
pc1ct,ed t.<> be low the size of the 1m111pl~ mny notid t,o ho 
11lcroa11ed; fol' oxnmplc, in ClMs lOO ill'M!!, Whyt.<, ,rnd Ni
ven, i., 11uggost that the sample should be ut loi1At ao cu fl ond 
prubal,ly, m11ch more. 'l'hey 11lso llllfiioll i (.h11t 11otlling l)lntc~ 
1d1ould b(l llXJ)OHB<l in Clnss 100 llrlJU~ r()f Ml 1mtirc rm (up t.o 7 
to 8 hr) ri1thor thou the mo1·u com•~ion 1 h1·. How,wr:r 
ll~(!<,111~iv,i, 11,,hydrntic>n of the medi11m ,nuxt ho 11voiclccl, pn1·'. 
l,H:11h1t'ly 111 lho [)1lth of lmninar-now ,1ir. 

To 1ow1a11ro t.ho lotnl purlicl<1 conlont in 1111 nir sample, 
electronic particle counteri; m·o uvnilubin, or,crat.ing on the 
pri11,::ipli1 of the mClll11t11·cment of li11ht l!C11Ucrnd from pnl'ti · 
dt\ij 11t\ l,huy p,u,~ tlmmr,h the Ct!ll of t.lw opticr,l 1-1yst:,,m (Sup
'>Jiera:. A'l'l, CJimet, Met One, Pal'Lic:/.e Me111au·i1111, lfoycu}. 
rh(!K(! lll ~Ll'illl\OlltS uni, only (!Qllllt fltll'l.icl,,s hut fl lA<) prnvid<1 
a 11i:i:P, di11t.ributim1 ba~cd on the mui:ni~ude of the light sent · 
ttmid fl'om \.he porticle. 

Sovornl nir-t111mplinR device~ 1m1 w11id to nhlJ1in 11 count, of 
111i(lNl<ll'flUlli ,m111 in ll mcnuured Vf)l\llll(,! o!' nir. J\ sliL•tO•Lll,lllr 
(S'l'A) ~nmplor (Mattsu11-Garvin, New Br1111swid 1} dmwi/1,; 
v11cu,u1n o 1ne?$Ur~d volume of a ir tJ11'nugh n 11orrow opeuiug 
(:iw~~III( the mr Lo nnpnct on Uic ~urfocc of o slowly ,·ol,11Lin11 
1rn(,r1c11 t oi,:ar p1L1t.c. Micr<Nrgunirm111 mlhcr<: to the 8urfuce 
(if1,ho 111:111· nncl 111·ow into visiblt! 1:olonitlG which ore count,od 
11,; colony fMming unil:ll (CT•'U11), 11incn ii is uot known whotJ1• 
er t.ho coloniCA orisc from n l!i11gl-.i microoruani~m 0 1· a clu11ter. 
A 1:entril\ 1wl l oampler (/3iotm1i) pull~ 11ir into 1.1111 !lnmµler bv 
,,u:~111H ,if 11_1·ntn ting 1,>ropclkr mu! Mlingii tlu: nil' by c<.mtl'i f11t{1;1 
11ct1(lll ugmnst II penpherul 1111t.r1ont ngnr 11t1·ip. The udvun• 
t1!!((1a of this unit oro tl111t it crm be diAinfoct.cd cosily and i~ 
poi'~Jblo so thot Ji C(111 bo hnnd-cnrl'iod whorcvc1· ncotfod . 
'l'ho~o two mot.hods or11 \llltld ciuitli widely. 

An\J1.ha,· vc>lumat,ri<J 11 ir sampler iij 11n open•foc<<d l'ilt.cr 
holder (Gc1{man, Millipor11, Nud1?))1lre, Sartorlwi) . 'l'ho nir 
!l1unplc it1 drnwn thr()ugh th(.) filt.<ir mombrnnc in Uni hol<lc1· 
hy mcnrns 1>f ll vn1:uum, I.he voh.1mo hoing C'ontrollod by 
mc11m1 of tt limiting c)r ilko. 'l'hi11 dovioo cnn bu wlcd for 
obtni11i.11 r. 1lit.lwr !\ totui p11rticl1:1 (10\llll. or 11 count. or c1~os, 
depcudh\fl on whether th~ momlmrn<i iR !!ubsequ<.!ntly plnccd 
011 11 mh:1·(18<:ope slido 1.md Olt1mii1iod under t:h c1 micro~copc 
for pnr1,iolcs 01· plactid on nol.,font. t11(n1· modi um ond incubot .. 
cd for the l{rowth of CPUs. 

It should b6 1101.<,d l.11111. mO!li vc~otRtivi: form11 or microor
(',ftnit11n8 _w ill bo_ dtihydr11Lt1d und killed h~ t.lw dc,hydrnting 
effoct uJ. U1e 111riitn,om; tlwrnforo, t.hQ CPUi:i would ori11e 
princip11lly l'rcllll Lho i;mwth of spMo~. Anothm· clovico fa tho 
liquid impinf{or. An ail' flRJllfllP. iA ch-,1w11 into tJic (1rifil1(1 of 

' ,. 
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t.hc 1i11mpJl\f by vr1cuum through ll limiii11fl orifice 11nd ln1b
hled t,hJ'<)ugh n dilute nut.d<mt. na,di\1m or rmline. The obje<:
t.ive i1:1 to w119h microorgl.l1)i!lh1~ out of tho nir bubhle>J 1uul 
inlO t,hc li1J11id medium which ihtm is filtl\rcd Uii·•>\1g h a 
memhrnnti filter , the membrl\llc ph1<:<icl on the nutrient nf(<ll' 
medium and incubated. Thi~ m1:thod is somewhat motli 
t:vmplex, hut it i~ used in ael'obiology 11,; 1l reference mct:hod. 
Ve.geta,l;ivo mkroorgtmi:nns are Ulu.!ly to 1mrvive bccau~e (lf 
the reluLivoly Mft impingc1n<mt, in Uw liquid. 

A widely 11P.od method for microbi()logicnl smnpling con
s isL~ of tfoi e:icp1>~1.1rQ of nutrient ugl\r <atlioro plnf:oR to the 
settling of mic1·01>1·gr111i1mrn from thc ~1ir. 'I'his method is 
very simple aud ino:xpc1111ivc l.o perform I.mt will dtll:oct only 
those or1~t111j1:1m1:1 whidi hnve sottled on the plttt.o; t.h<ircforc, it 
doo:; not m<mtture 1.J~o m.nnbor of microo1'l{10'iijll1!J in !I moo, 
sumcl volume of ait . Nov11rtholr.ll11, if the <:011ditio111; of oxpo-
81Jl'e nm rllpmiled com;i~t.onUy, 11 comparfoon of Cli'{J3 ut one 
~amplin;: 1,if.c from on<> t.imc t,o anothor con he mermiugfttl. 

'l'ho l<,w1l of mic1·om·g11niH1 l1H nn :iu1·f,wcs c1111 be det<:r-
11•in(!d with nut,rient; 01~1\1' pl11(.0~ havinl{ o conwx 1;111rfm:1i 
(llo<lo1: Piute.~}. Wit.h tht•:-it• it. iij pc.1s11ihl1i t~) 1'011 Uie r11i1:1~1d 
nr,nr i;urfo(!I: over f111t. m· irrci;ulur 1;1l1 rfnet1B to be te~te.d. Or -

1(1111inms will he picked up 1m th(! IJl(Ar 1111d will r, row clm·i1111 
sulw,qullnt incubntfon. 

RcaulL~ from tlw 11b<>VC t<iijt!J uro ver y vnlunblc t;o k<.wp 
c)(!>1ning, procluction nnd qtu11i1.y-c<,n trol l>tl1·scm1rnl t1J)J)J'iaed 
of tho l(:vel of cm,t.nmillnti(iJ\ in 11 l'.(iv,,n 1ll'M ~md, by com1nui
sou wil.h ha~cli1w counli,, will indi<mtc.1 when morn extlHlt1ive 
doo.nin1I ,md sm1it.izing iij Mede;d. 'l'he r<>A'!ulti; also mu.y 
M(1rve to detect cuvironmtml~,l co11trol dcfoct...~ ,rnch at1 fal li.ir<: 
in 1lir-c:looning equipmc11~ or t.he 1mwmi:o of porKomwl who 
mily h~ d iAAamin11tin1:1 Jmge 1111mherR of lmctcria without; 
u.ppimmt· phylji,:ul ill effects. 

/1.JlOthtH' \:est which is much more ~tri111/<m t. ia t.hc filling 
:m<l ijeulini; of Wlrilo tryptictit(C soy brnth i11 Ht<lrile w nlnin, 
era mtder tht• 1111mo <:ondltionK used for a n lm'!J)li<: fill of 11 

pmdu<:t, 11 "m(1din fill. " The en Urn lot thM iij ill<:ubaf.1,d oncl 
exumincd ~11baequl'Jnf.ly for the nppeur1.mcll of ,irowt.h of mi• 
croorga11ism1:1 whieh i1; indicntiv<, of contCUl1i11atfo11 f,·~m, the 
1mviromm.nL, the prnttJll>l, 1:ho opi,rntorn or Urn l!quipmeJ)\ .. 
It nlr.o m,iy hr. mmd Uij 1t H1(1(1fi1n·c of the effici1.mcy of 1~ 

pnrticuli.1r operator. Since thiH i11 a "to!:ol 11tc1:ility l<i:;t.,'' it. iK 
th(~ llf.11:t indicnti011 of th(I ~l'fit:itrn11y of f.hci mieptic filllnB, 
JWl)(!()i,!l. 

Production Procedures 
Cleaning Containers and Equipment 

Contniners nnd cqoipmcmt coming in contuct with p1lren
t<1rul prcpnrntiom, imull, b(! d«mncd meticulously. h . ill ohvi
om, (:hat if thii; were not 1;10, nll 0U1(1r prncaution:.i to pr<!.Vt\nl. 
contnminntion of the prothu:t. ,v(1uld be \lt\eless. JI. 11l~<) 
tdwuld b0 obvi<,us thc1t. even oew, 1muucd cont.ain<m, und 
equipment will ho c:ontumilml:!ld with r;uch debris ns du~~. 
fib~rH, d11m1ic11I filmR und other lJllltorioh; ndsi11g from such 
sou1'C(!J:1 ii~ th11 ntmosphcre, c11rt.0111,, t.h(! manufoctming 1,.ro· 
cet1t1 and human h.it1d:<1. Much weAuir ,;onti,minution muBI: 
be: remowd fl'l>ltl prnvimmly used cout.ui11or,; 1u1d equipment 
bt:!'01·11 t,hey will be (1\1it(lb)c for must,. Rqoipmr:mt «hould be 
rosurved r i1~idly for IIHC only with p111·ent.Hn1l l)l'opnrntion1:1 
nncl, wlwrn (:rn1di1.ion~ dit:t11tc, only fo1· Oil(! type of prnduct in 
ordc,· t.o l'cd\1(:(l I.he ri11k of eonlmnixlllt.ion. 

A vnrfo1:y orniudiinc~ 11re ,1voilable for d<.11-111in1; 1!c)ll l.ilit1m'I< 
for pnrcn terul prod11cb\. Thc.,;c vary iu ni111pi<1xi1.y from u 
Hinglc .. jet tube for h11nd rin~ing one inve1:t<;1.l con1,1\i1l(ll' 111. n 
tirnc with diijtilled wot.~ir, to complex, m1t.onmtic wMht'll'i. 
(:11pnblo of proce,,ing 1:10vernl thot18n11d <:ontt,i111,1r3 an hour. 
' l'hc aclcction oft.he p11rticol,w f.ypo will be determined h11•r,o
ly by th<1 pbysial tyJ)<' of c1)nf.,1inori;, their cMdit.io11 wif:h 
respect to coutmninutfon, t\nd t.ho numbnr to be proce1:1tied in 
a giv(!ll 1wl'iod of time. 

Chnractori11Ucs of M1tchh1ery- ll,,)~11rdlosH ()f the typci 
of cle0ning mn,:hine i1clected, c<!rL1)in l\mdumentol chan1<:
t<1ri11ti<:6 usually nrc required. 

I. Th\• li,.1uid o,• 11 i1• tri>nLmonl muat. bo i11t.1"0tluc(,il i11 sui:!1 11 numnor 
Lhc\l. it will 81.rilm tlm b<>Uom of lho inKiilr. or I.ho invort\•d nn11ni11,,r. 
Kpren!l In 1111 tliro(:Uont nnd Kmonl.hly rlow dow11 th\! wolJH nnd out Utu 
op(,nit1R wiLh 11 "W(l\!J)iur( <1~tfo1•. 'l'ho p1·nttR11rn of tho joL nltMIII ilhould 
ho s111:h t,hn1; lhoro i• mi11imul 1111lnHhi111:, (ltld 1,1 •~ 11,)w i:lwuld ho auch lhni 
It cnn !onvo 1J111 \\(111f,11hw1· opcnin~ without 111:cnmul11li111t und l>"><h•dn/( 
tur.b11h)Hr.1\ iuniclo. Sph11,hi1111 llltll' J>r<w1,111. dooning nil nro11H, nnd t.lirl)\1 · 
lm1ro mny r(1tl11p0Kit lommn~d dohri•. Thord'oro, dh·c,ct. i11t,mlluclion of 
the, j (,t Al,1·Mm wiLhin the co11111inor wiU1 cont.ml of its 11mv Ir, rN111in,d . 

~. 'l'hu (:Oll1lii11 0l' 1ll\nt1. r .. ~cdw: ,\ t;c)a)ctlrrt;nf. (111U1"1t~ riltkO, 

:C. 'l'h1t r.yr.h1 11f t1•c,i1lmont Hhould pn•viclo for 1• 1>h1m1r.d •~•lll<1n(:o 
nllor11nt inf( very hof.11111I 1:111111.r~nf.mi,111.11. 'f'h,, ri1111l l.rnnu11u11(.~h1111ld b,i 
1111 erfoct.lvc rin•J\' with w,11..r of n quuHl.y oq11iv1dc1u\. l.o Wl•'l. 

t All m"<nl pnrtc, cmuinJ( in c:onlod wi1·.h tha rnntnine.rs 11mt with l,hl; 
tronbllllllb 11l111uld h~ (:011~(J•1wlctl of 111.ninl<"'~ 1<1.<!P-I or ~c,m" 01.hnr none(1r • 
Mdini:: und 11ouc111H11u1i11,1tinri m11l~1·i11I. 

'fro11t1110111. Cydc---•'l'hc cych\ ()( trn,1tm<:n1.s t.o lw C\m• 
ployl~d will v,iry with the c()lldition of tho coutnhwrs to be 

denned. ln gencri1I, loc,HfJ dirt cun he removed by v if(Ol'Ollt. 
rin11i11g with water. Dotergcnt~11:orcly ni·e 1.1~11d for n<:w r.on• 
tnincrfl bccmm<i of t.h(i i-i11k of le11vi111; dr.t~ir1rcnt 1·cHidurn1. 
Hmv~vnr, n thernrnl-11hodc sequence in t.he <:yde lll'lt1111ly i8 
1i,nploy<id to ,1id, by ex.JH\l)ijinn cind conf:mction, lootcl11ii111~ or 
del.,1·i1;1 Urnt. may be ndhering l,o the cm11.1,iller wt1IJ. $(mw
(.ime\l only 11n air ,·in~~ hi u1Jcd for now contnin<"J'S, p1u'l:ic11hu·
ly if l18tld for o dry powthir. hi 1111 insl.nnccs the f:nul l'iHM, 
whethtn' nh·m· Wfo'l, must be \llt,1'l\t;lo1n1 $0 thn(: no pt1r\.ir.ul1Htl 
J:<.'!lliduoa om loft by I.he rin8ing a1;1i,,1,. 

Cont11iners previously uKed caJlJ\Ol, bo 1·,,liably denncd and 
the co,;\. of nt.tem1>ting to do so i~ prohibitive. 'l'hereforc, 
norm/Ally, (111ly now cont/.lincrs am u1Jud 1'111· pimmtc1·ols. lm
provemoo!,ij h11vo bCJml mnchi .in mllilll:ui11it1l( 1.h~il' cle1rnli11ess 
durini; 1:<hi1nMl1\. from the 111111l\1foct,\1r\i ,· (,hro111:h tight, low
~hedding pi1d1,1J,(ing, incl11cling pl:u;tic bl i~t.ur p11cb. 

Mnuhhwry for Cont11iJJer11 ····'I'he ,w,chinc,,1·y nvnilublt! 
fol' cl.cuning h1r1w munhm·s of container~ llnlhtidic,s the i:1boV(! 
principles but v11ti~1~ in the me~ll11mi<:1:1 hy which it ii; nccom
J)liahed. 1)1 (1J1l1 ,1ppr()nnh, the kt. t11hm1 t1r<I 11mmgod 011 urm~ 
like the 1:1pokt!I:\ of 11 wheel, which rn1.u\.e l.lf()Uncl 11 cm1ter po~t. 

iJ·., 
Flo 81\ -12. Ruliiry rl11sor (Coiioli) inn C!lm,n 1-lllvironmvnt provklod 
l)y v,~nlcnl 1nm1011r Hfl'Uow within <l 1:11rh1ln1-ld onclosure (co11r•ai:y, 
Clbl)-Glli(ly). 
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th1·oui:h which tlw \:r(mt,m1ml,$ 1\r(l int.rv<l\Wt!cl. An opcrntol' 
J>iaccll the uncleiu\ (:(1utninor11 011 th<i jl.!t tube~ os they pai;" 
the louding point. I\Jld romovM th<i cl1itm containe1·:1 Ill! they 
complete mrn i:otut.ion. Such II inuchine i~ pictured in f<'i!l 
84-1 2. Another 1.m1d1in() ho~ H r<)W of j,:.t tubcll ncross 11 
conveyor belt. The b<~lt m(1v011 t-.he 1·ow of cm1taincrs past 
the treatment lltatiomi ,ind diRchm·i:c~ the clcnn oue11 on the 
opposite end oft:hc machine, pr(lfornbly through n wall into a 
clean mom. Two opC;lrul,<>•'I! (IH' 1·cquired for thfo machine 
(li'ig 1\4 .. rn). A co.bitl<.\t.-t.yp<1 waaher permitr. loll.cling !.he 
con(.ninors 01111 rnck of jct tube~. 'l'ho rn<:k iti pm,hed infiide 
tho Cttbi1,ot dul'ing the clenniug cydt',. 1rhi11 t.ypo <>I' mt1<1hi110 
()i'ig 81•-14) ponnil:f! hundlinu n vnrioty of 11izea uml Lyp1ia nf 
contaiuets quite o,rnily, hut the 111Jmh(1r of cout1.1 incr1:1 bun
dled in a giwm p<,riml ol' th11t1 ik reh\1.ivdy mm1ll. 

The di11ndvm1t1l~ti 1:ommur1 Lo ull of the: ubov<, typin, of 
m11chi111111 iJJ \,h1Jt 1.1!1,y rnquirci t,he individ1111l handling of each 
contuincr for louding uml 1mlo11ding. A \.ypo which ovel' .. 
cmrnrn thi1:, di1mdvuntr11{c hi the mck•londilll:( wnshc:r. Hocl<!I 
nm 1mmnrnd to fit: 1>Vc1· the: opc:11 ends of. 1Jmpula or viol$ 011 

f ig 04-13. Convoyor rinser (Cou.oliJ i:lischt1•·0Ing cleM vlols In .1 

prep11rat1on a,·o~ (courto~y. Schorlnr,). 

f'IO 34-14. Cnblnol Wtl$hOr (l~e1l(ll' Built) holno JoM8d With nmp1Iis 
(courtouy, Tho llnlverslty of TenIwi;soo Col!C(II.' of r>hormacy). 

f>i'IRf.NTERAI. J>REf>ARATIONS 1$G9 

t.hcy nre fo1.1nd in 11hippi11g 11i1rton~. Jnvertin" th<! <~n1·to11 
permita the 1:onw1inors to be trnnsferrcd from t.ho cnrton to 
the wi11Jhe1· wiLht'1llL h,mdlin{C I.hem individm1lly. A bottery 
of jet \.t,bca i1101·1·,muoc! to enter each container pollH.ionod in 
the rack. The clti:1i1 contt11ner►.1 mny be removed in 1:ho rirnk 
1md tnm11forred to n hox for d1·y-heat stedliiut,ioll ond ~tm·• 
age (see Ji'ig 84-lf)). Mo1·c det~1ili1 of the indui;t.ri11I w11~liini{ 
of glaattw11re have hu<m given by Anschd. 14 

Hnn<lling ufte1· ClonniHIJ•"·"'l'ho wet, cl(i1111 c<>llloinorA 
must bo btmdled in lluch 11 wny Urnt. eontamination will not: 
he rcintJ:Od\lCed. A W(!\. ,mrfocc mu<:h more re1ulily will 
r.olloct contamincmfa t.llll.l\ will achy ~l1rf,we. !?or th ia r<:!11101> 
wcL, rinsed cont11i11cr:<1 llhould bu pl'O\.oc:ted, :1uch UI! by a 
laminar flow of detm uir unt.il <:OV(!flld, ,is wi1,hi11 u stl.linlcl!f!• 
~tccl bnx (aea Ji'igil I.H-12 nnd 84" 16). 111 addition, microor
gnnism!i nre more likely to grow in the p1·11~c,ncc of moial.urn. 
Thctllforc, it is prnfcroblu, if not n111uitcd, that: ()ontninors he 
dry•he!lt, lltcirili'l.<'-d in n fil:!linless,stecl box that, will l)rot<ict 
t hem from (!(ll'ltnminnti<>n during sb)rn1;(i nftcr ist1~rili1.ot.io11. 
Douhlilll!' the he11tinf~ JH~i·iod ge11c1·ul~y htla hocn com,id!~l'<.Hl 
to be ndcquo.te also to de11troy pyrouon«, but tfo) 11Ct\1t1l t:ime
tomp0mture conditJonij required mu~t be validated. If it: hi 

from e cont:iiner carton (cour\osy, Molromotlc). 

Flo 0'4 .. 16. Co11Ilnl)1>1111 automatic IIO<·i op<:>mtl<n) h.>r vl(lle; from £1 

rotary riosar lhrouoh n st<:>tllizlno 111nnol with voI·tIcnI lr1m11Ior-c,Irflow 
pro1ect10,, of clean vloll! (COltrtetiY, Al>hott). 

FRESENIUS EXHIBIT 1013 
Page 368 of 408 



1$00 C!➔APTEA 64 

proved thllt~l.<1rili1.at.io1111;11wl, <!llll{!lll,inl, 1.ho contniner,; J)t'1if-

1:mbly Ahoul<l be filled im111odiot.oly wit.II prnduct:. 
h1,;r,!11~c~ in procc11s rul,(111 hnvo ;11:1:<.!l!l!lit11wd (,he dovolo11-

1oe11t 1,f r.1>ntit1uo~1s·lh1<• 1m><:•,~~ii11{ with II minimmn of in,li
vidu11l hondling, 6till m11inl,l\inin14 «dcquntv conl.l•i>I of the 
do,rning and hnndlillt\ (lf' 1.h(i 1:,mt~1i11or11. l~i(~ 8il-l(l shnwfl 11 

continuous nutomnl:ic-lin<J ()f)\1ru tion from fcadi11g l.h0 un .. 
wo11hcd cont:11i11c1· int(> th(i rotttrY rinser to J>c181:1i111t it th1·,>ugh 
the dryin11 nncl 1:1l,(1rili1.ing t.um,c'i. 'J'hc clean, w1ii. co11t.11inc1":,1 
arc prntected by filtered lamin111·•fl.ow tiir from the rinser 
through the tunnel 1md uni.ii they lll'll delivered Lo th<~ fill in~ 
line. 

(:l011ur1111-- R11hh111· dosurM ,~re coated wit.h lubti<::mt 
from the moldin!( or,omtio,,. In 11dditio11, the rm11;h Hutf'1H~cJ 
und eled.ro111:i:1t.i<: ,Jl:trnctiou (,(Jnd to hold dcbri~. AhlO, t,he 
1mrfoc<1 "bloom" from mil{r!l(,<id inorganic coni.tituenf.~ of t.hc~ 
compo1111d mul!t U(l rnmoved. ' l'h(l rc<:ommcmded 1>roced~n·(! 
cnll1:1 for 1;1mt-.le 1111it11Lio11 ill u hot 1,olution of n wolm· softener 
such mi O.M'o ~odi~un pyrophor:11>lrntl.½, 'l.'hc closurc11 tire ro· 
moved from Urn ~()lution and rimmd 1:1ever1.il Lime~, or contin· 
11mu1ly for 11 pr0Jnnl{<1d period, with wat~,r mid fi11111ly with 
filtered Wfl. '1'h1• ,'in11ing i11 t,o he• d<)JW in ,., mnmwr which 
will flui:ih ,1w11v k101tuil0d dohrill. The wet, cl<>~~•Hl~ lhc:n om 
r;t.«riliv.tid, mmolly hy outodnving, ml<l 8t.Med in c:loRotl (l()n 

t ,,inern 11111,il ready for uuc. At times thit! 11t,ep iij ~,,1rl'ied out 
in ,, uolution of tho bnctcriostatic nr,enL to bo llSOd tn thci 
produ11t, in order t,<1 l·>11uilihrn!.o the rubber d11surc with t,he 
ngcnt. Sub~1iq11cJt1t: los~ of the ugent from the ijolution l,i,1 t1,,! 
clo~mc is t:hco ltil\e likaly to ,,ccm. If the d osur<•'> w~1r11 

imuwrned dul'inl( ouL1>dnvin1t, the solution ia drnit,cd off 
before storngc to r(1clUC(l hydration of the rubber compound. 
If the closme~ nlll!lt, be dry for ullC, they may bc subjected t.o 
vucuum drying Rt: a t:1m1p<!rnl.11r<i in the vicinity of 100°. 

'l'hc ociuipmcnl, ui,od for wushing large nmnlw.rij of d o
>\lll'Cln hl ununlly 11n H/(ILlll:<>l' or hori:t.ont:nl bnsl<et-1.ype 1rnl,O· 
mntic washing muchi111:). Bccaus<i of 1>odkult1tc g1.>mimti(m 
from U1e abi:ndi),g u<:l,ion of thoge m11chinc:., ttonw hMI, 1.he 
closure!! in keU,)1:1;1 in d<itori:ent :mlution ond follow wit:h 
prolonged 1l1U1h tin"iu{l, 'f'ho finol l'inBo ulw11y:i l{ho11ld lw 
ultmdcun WFI. 

Equip1)Jo1.11, .... . 'fh<! d11l11ila of cert11in pl'o:.;cribed 1-ech
niqucR for cl11tmin1t und propnring equipment, Ill\ well 1.1ij of 
contuiner11 1.1ml cloij\lt(ui, hnvo hncm pniscnt.od clt1cwlwt(i. 1~ 

ffo re, 11 rew point.~ will bl! ~1mph,1~ir.cd. 
All eql1ipmo)1\, "h(Alld b<i di~flr<somblc,d !\fl much 118 poBsihle 

t.o provicfo ucCCijl:C t11 i11tnrnol :,trnct.m·e~, For l,horoot~h 
clenning, at1rft1<:(lfj llhO\lld hti ~crubbed thorot1ghly with 1l ij\,iff 
brush usi1111 un 11lfect.ive dowrgent, poying pnl'tlculur ut.t1m
tion to join¼, crevicl•S, ~crow throndu, one! othllr structmci; 
whore debrill ia ar>t t,u collect. l~xposurc to 11 strenm of cle1111 
Atenm will 11id i1) dislodginl( re1:1idoM from the walls of i;l11-

tion111·y t.imk11, api!l<l!:~. pip<>!! um\ (limilnr 1itructurc11. Tho1'· 
ough rinsing with di!!tillcd water ah<>uld foll<>w the cloonh11~ 
atop11. Large stnl,ionnry \:nnki:i, t1t11:h J.\I; t,hl>ficl 1;hown in Fig 
84-17, 8hould be pro!.(1cl,ed uf:I much 11t:1 !)OBl!iblc from con• 
t111ninnt-ion a(Wr dciu1ing but Hhould bCl rinsod thornu~hly 
ut(oin with dir:if,illod woLcr prior t,o J'lllll!O, 

A rolntively now (:on1:1,pt for donoing t,ank,,, piping l!llcl 
t1M(1d1llod ottt1l:h1mm~ is <:ullcd cltH\llin1~ in plncci {CIP). 
81J1;h 1111 npprnar.h involv\i,; \h1i;igni111; l.lw 1!:V11tom, nonnnlly of 
1il,n i11llllll\ ~tccl, with ,mwot.h, rounded i11t.1;,r11>il aurfiH:<!~ one! 
without crovicm~. T hu l, ii!, l'or et.i.:mnplc, with welclocl rnthor 
than 1:litc)Ocfocl conm,ction11. 'l'hcJ (,le1111illt{ i~ 11<:compli11lmd 
wil.h tho scrubbing ud.ion of hii:h-pr1isaur~) iJproy ball11 or 
noiY.lef.l delivering hot. d<!t-Ot·g<ml. Aol11t.i<>11 from t,inkti cn.ptive 
t:o thn system. Tho1·ough rirn1in11 with Wl~I follows 1111d is 
occomplished wlt,hin tlw a(lmc Byl!tcm. Such n process i8 
often nutomotcd und rnuy ho comp11tcr,,cont1·()llcd. u; 

Rubber t\lbiog, tuhhor 1~1111kc1t,s 1111d other rubber 1mrt11 
moy bl!- w1111ht!d i11 I\ 111111111111· 1mch 11,; descrilJ\id for rnbh(11· 

Flo 04•17, l. arge 8lflinlea~-lltool tnnl<s for pro<llrct pre1J11mtlon 
:mowlno ll10l1.Rl'il\c, fl()t':O~ij lnv1il (<;OurloYy, Abi)OI\), 

cloourcs. 'l'horoU1{h l'in11i11g of luhinri mm1t be done by 1>n~a
inr, distilled water tht-o\ll(h it. Howove1·1 due to t,hl\ relnt.ivo
ly poi·ou~ nnturt; 111' rubhor compounds 011d the difficult.y ill 
1·cmovill(( 1111 tnm,~ of d11?mi<:11ln from previous use, it •~ 
considered by 80:1110 i1111<lviAohle to rOll80 rubber t,11bi»tf• 
Hubber tubing m11Ht be 111n. ,wt when p1·e.p11rin,i for s(:erilh\11-
tion by nutocluvinr~. 

Product Prepamtlon 

'l'hc bruiic principles employed in the compomHlhi1~ or 1.h" 
])l'Odnct do lllll, vi1r,v from t.ho110 11Rocl rouLinely by ()1u1li(i(,d 
phnt·mncisl~. Howev(!i', 1;ul1Jdcd 1111potits will be 1n1,n1.iol\(,1t,I 
for cmphnsi~. 

All mc11H~1rement~ !ill<>uld be mode as accumteJ,v at; po~11i
hfo 11ud ~hould bti r.hi:ml@I by 11 8Ccond qulllified p,mion. 
Although 1noBL lil)uid p1·c1p11r11U1m~ 11rc nrnclc by v,,h11no, 
where pottr.ibll1 t.hcy 11hould h,,. m11dc by weir,hl:, wit,h tho 
wc,ight cxpcrimen\~11ly d1I\,(lrmincd from II prelltlribud ..,,,1. 
111nc. Thi:; 1m1thod ill moro l\ccurnt:c ~incc no con~idorntion 
nor.cl ho given l,o the l'Clll))lfrilillr<l of thc compm>1mt.1>, Ill 
,,ddition, meimn·c1l1en(J, by woir;hl normally cun bo p~r
form,id more l\l'.<:Urutcly thu11 thosci by volume. 

Care 111111:11, be \:liken 1,h,11. oquipmcnt: i~ not wet l!llO\ll;(h t.o 
Rignificnntly dilutl.! the produc:t m·, in the case of 1mhydroos 
p1·oduct.<1, t(1 cm16(! 11 phyijicnl incompntihility, 'l'he order of 
mixing of inKrediCiltf.l m1lY llffoct iho prnduct ui1P1ifictmtly, 
pnrticulurly thmm of lnrg(! v()lurno whora ottnining homo1co
ncity requireij tioniiit!ernbl<{ mixing time. l•'or example. the 
adjuotment of pH by tho flddi(.i(ln of on ncid, even thouuh 
<lilut11d, m11y cnuae o.xc011!livo locfll roclu11tion in the pH of thl! 
producti;o thnt ndvor6c (lffoct.~ 11r(l producod bofclre the ucid 
Mil ho disper11etl thrmaghoot: t:h<i ontiro V()lumc of pri,ctuct;. 

Poronlcral dfopt1rsio1,s, incJud i111( colloida, emulaion8 nud 
l;llllH>Cllsioni1, provide purticul1.1r pr<,blom11. Purentt11•ttl 
tmmlsicms have been reviewed by Singh 1111<l Hovi11.1'1 In 
,1cldition to t.he problem!! of 11chi11vin111111d m11 i11t11i11ing prop· 
er rnduction in t)1uticlc siic 1u1dc1• 111;oriti11 conditions, the 
dit'IJ)!ll'Aion m118l be lwpt in 11 11nifo1•m ~tntc of ll\llll>Onaion 
l,hrou1{h1►11t I.he prcp11r11tivc, (:1:unafor iind i;uhdividing opcrn
iion~. 

'l'ho formulation of u stable 1»wluct i11 of pt11·11mmmt im
portnncc, Cortnin nt1pect8 \)f thia hove boon mcntfoned in 
tho diiicu~$lon of comp(m<111t1:t of tho 1noduct. Rxhau~Liv<.l 
covo1·n~o of thc1 t.opk il:1 not p(1~11iblc within the Ii mite of thia 
text, I.mt, ful'thcr (!()V(Wng1, ill 1m>videcl in Chu1>ter 76. It 
shoul<l lm lnt!ntit>tl(,d h01·0, howcvtw, thnt ther1J111l 1:1tlJriliin• 
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lion of pnrm1tcm1I prodll(:1~~ innC'11:1r.:1 t.hc po:1~1hil,1.y of cb~,m• 
kt1I 1·•)f1ctforni. Sud1 re11ct,j on1;1 mlly prn1p·,)HH (.o t.ompiot.ion 
dnrinr, Um period of ul1:v11h:d t.mupernt.unl in 1,hc mttl)dtw<•, 
or he: i11 it.i11led 1.11, tbilS 1,;1,11, li\11. continmi d11l'inv, :111h~••q1w11I. 
i.t.or111l(', The m1~11ranc1) of 11U~1i11in1{ product. ntnhilii;v re · 
qui re:; n high order of phurn1ucc11ti c11l l111owlodgc 11ncl rn .. 
1!(>011:ii hili ty, 

FIitration 

Afl:er a 1m>dll<:l. h1111 hoon compo11ndod, it m1111t be fil~crod 
if it, iH a solut.io11. 'f'ho pr im111·y ob,i1!r:Livc: of fjlt,n1tion i~ (.<, 
clarify 11 uolot,ion. A hi1r,h do1(r1,t• <>f (;inrificnt,jr.m i,; 1,<!rlll(!(I 
"poli~hing" 11 1~(1h1t,i1.111. ' l'hi,; l~i,·m i11 ,,l MlHI when p11rli(;11hJ1.,.1 
m11tt.c1· down l,o uppn.1xi1r111.t.<ily 2 /.tm in ,:izc: i~ removed, A 
further :it.cp, rnmovin1i pnr(;iculntu m11 Um' .-)own h> O.?. fAJl\ i11 
1\i11,111 would ,11imin1.1te 111ic1·om'f(nni:;m,; mHI wo11M nccomi,I i:ih 
"()old" :<l.<iriliwl-ion. A i~olnl.ion h1wi111; n hi1{h dc~rne of 
durily ,:onvoys the imp1·c:.~inn of high 11u11lil,y ,111d pnrit.y, 
d(11Sir>1bl1! dinrnct,(\rintil:s fol' 11 r>111·ont.ornl 1;ol111.ion, 

lt'il l.(•)l·H 11ro th,n11:ht. to 1'1m1:ti1)n hv <lilt' or, 11111111lly, 1, com hi,· 
11111.ic,n or th e,: following: {l) Hi<ivin~ 01· :1<!r<ieJ1il11{, {2) c-:11t.r1l()•· 
own!. 1,,1· imp,w~ion f.lnd (:I) <il,icl.routnt.ic r1tLru(:1,ion. Wh~:1111 
fil\:(\t l'd1Jini; J)arl:i(;l(tfi t,y ijiovin/(, they aro n~tuin1id 011 thu 
i;urft1c1~ of t.hc l'ilt,er. )~11(,r'OJ)llH:nt. oc<,lll'S wlwri II pn1·t,i1;lu, 
!!lllUll<•r than the dim!'.JlniOll!I (>f t.lw p11ssu1~ew11y (por11), h!!· 
comes lodge<l in n t.111·0 or impnckcl on t.l>e l!Ul'faCu of t,h(i 
JJDHH!ll~tnvay. J.i:Jecl,J'Oij(,oLi(: !ll,l.1·1.1dfo11 Cl'lltSeS p:1rticle~ Oj)J)()· 
:,(iLe in ch11r1ic to th11l, of Uw f;llffo,~<• of th1\ niter p<1r1·) t.o bti 
held or 11dt1•.>rbed to UH! R1trl'1w<•! , It Hhould he not,ecl t./111\. 
incrcnBin1:, pl'ol<1n1;i111: or v11ryin1~ 1.hc force bchiuci tl,e 110111-

tion mny \,w l(i Lo 1:1wo!!p p11l'l.i<:lt,:i initinlly held hy 11111,J'UJ)· 
mc.nt m: ul.11ct.r0Hlati (: d1,,1w: throni:th t.hti pm·e~ and hw1 Uw 
fil t.rn ti:. 

Toduy, memhr1mo !'ilt,1n•i; 111'(1 ui;cd uhno!it. lixclm1ively for 
p1H·e11t.ciml !lolut".iome, 'l'h~iir p111·1,ido 1·oto11tion ,.:ffcct,Jw,1w~•.1, 
lfow ri.\(.e, no11rti11ct,ivit:y mid di,iprnu1hl,, 11h,1rn1:\.m:lmk~ hnve 
j,rnt.ificd theil' Ull<l l:o th<~ 1n:cl11~im1 of IIHmt, other type,~. 'l'!w. 
moHt common mcmbrnneH an: (:olll))1n,,1d of: 

(:ollt1lii~,, t~h:• (S~1,1pli,i>'•: (,•,,,.,,, Gi'lmun, Mil/i1.11Jf,•, 8(11't1>l'i1,,, 
• '>drlefr/rnr), 

Nylo1, (S,111pli1,r: />111/), 
l'ol~·Kul(um· (Su1Jpli11rr.: (l,,/1111111, Millif/111'1!), 
1',1ly,:,1rhon11to (811pplior: Nud('/J1w1•). 

but othm: mul,(11·i1·1)i; 1U'f/. h~inf{ 11110d, including Teflon and 
<1lho1.· pJn9t,ic polym<irf;. ' l'lwy nm 11v,1i\11hlt•. 1.1s flnt mcm .. 
lmmo,1 or 1>lc1.1t,ed inl,o 1;yli11d1ms t.o i 111:1·0,1!!n uurfoc:<i llt'l'l'I nncl, 
1.hux, f1ow rntt•. 1,;w;h filt:11r i11 i(,1:1 h(lldm' ~hould he tc:;tcd for 
illt<l1p·i~y bcfm:e and ,c1f(:or Uij(,, p1.1rtknlnrly if it ill being used 
1.o elimiiu1t<, microorn1miijma. Whilti 1m1111brn1w fiil~rn are 
<liijpv~11bl(1, 11nd tlnu; dil;c;11rded aft.el' u~c. l,hc hold lu-i; must bo 
cloa11t1d Lh,,ron~hly b11\,w1•<m 111;(1~. lnr.r<11111inl{I)•, (:l(!l:'lll, t~ler
ile, prntA:nted, di11l)(lllllhlc rrn11omhlii,1:\ l'or )11Jl11ll 11s \Vl\l] cw 
rclaf,ivdy lm·1r,(• volume:.; of iml11tio111, 11ro hecoming nv11il11blc 
cnmmcrd111ly. Oth1~t ch1u:ncf:ol'is1:ic11 of t.heao {ill,,o1·~. im1>0 1•,. 
t.,lllL fol' 11 f111l u11dcnilnndin1~ of 1.h<~ir 11,;e, uru ttivcm in Ch11p .. 
tm· 78. 

Filling 

D111·il11{ U111 filling of cont11i11,ir11 wiC.h n p1·0tfoct, the mos\. 
sf,ringont. 1·11q11 ircmenb nrn1.1!, he exe1'<'.iM)cl l.o prevent con .. 
\,1Jminntion1 p11rti<:ul11rly ifth0 ))l"<ldllct. hm1 hncn 111:erilbmd by 
f'il!,r11tfou ,md will uot, lrn 1:1u11·ili11.oll in tJ1c filllll conb1iMr. 
l/11dm· tho l11Lt.1,r c:011dition11 t.ht1 1>1'c.i1:1,1;1K wmnlly iii ('.Rlkd 1111 
"llf.l0plfo fill ." Ourinf,{ the fillin1( op1!r11t;ion, aie p1·od11ct 
m111;1I. lw tmnHforrod from 11 bulk <:on t.niimr 1111d 1mbdividt'.d 
into doi.c, <:ontninl':l'il, 'l'hi11 OJ)t!J'olion Clll! J>•>~tl~ the p1·1.1(h1d f,n 
I.ho nnvii·onmont,, equi1mwnt: nn,l mnnipulnUVt! t,o<:hnilJ\R! of 
the opcrntor unt.il i.t can be 8~'.>llod in t.h1} doijt1 cont11i11oi·. 

• •••••• -,'-•••••'<>•' •' ' '"'•' •'""" "-•••• _,,o,w •-- •••--••• """"'"""' ' " ' \ ' •• • 
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T lwn,for1!, t hi1; <)po1·111:io11 i~ c1rn·ied NII. in the t1~(1pti1: l1 lli111~ 
111'1m 1vhl)l'<1 m11Jdm 11m pi:ot.c•ctioo ill provid1:d. i\(ldi t.ionnl 
1>1'1)!,111:t.ion m11y lw providucl by fillin/{ umlcr II bl1111ket: of 
HJ•;PA-fill.Mfld lnminoi• .flow ui,. wit,hin l,hc mir.pt.ic n1·w1. 

N1Jrm111ly, t.hn r.01tlJ.lOllllCh•d p1'(11h11:t 1ij jn thr. form nf ui
th!!I' u liquid m· n iiolid. A liquid iij 11101·1: ruudily f.l11bdividr.d 
1.1nifonnly 11nd inl,1·oduci!rl in to a w11t11i1mr lmving n 11Mr1)W 
Ji\11111.h (.lrnn 11111 1mlid. Muhifo, 1\01111(,i1;ki11t1 liquid1111ro 1:m, .. 
i1idcm1hly t!:WiiH' Lo f:l'llnofor 11ml. 1:111bdivid<! \:h11n vii;C\lll81 

:,tkl<y liquid:11 which 1·1:qt1ire heuv)• ·dut.y 1)JfH:h i1rn1'y f'o1· mp• 
id prollu<:l,icm filli111{, 

i\l1.h1,11gh n1any doviccH nrn 11voil11hlo fol' filli111;1 <;(H1t.11hi1tr~ 
wit.It liq11id~, \'.t!l't11i11 dif.1roc:t.crii;tic11 art• fundmr,e11t11l 1,\1 Uiem 
11H, A m,:oni; i~ pi·ovidc.,tl l'ol' 1'ep1!tit.ively foJ'c iilt(' 11 me,1klJl'"1cl 
v•>lllllH! of tho liquid Lhro11,ili the orifi<:e of u lMivety t:11hc 
which if! introduced into r.hu conl~liiHll', The ttir.e ()( tlw 
dolivcry l,11bf! will vm·.v f1'l)li1 (.h,1L of 11h()ul. n 20-1!uu1ie hypo
dom1ic m11:dl<1 l.o ~ tube, 'h in. ,.11· mm·,, iu di11mct()J', T he 1:1ir.c 
rotiuirnd in determined l)y 1.lw pliy8iG11I chlll'11otol'istics of \:lw 
liquirl. t.lu: desil'ecl clclivm·y lll)l';!l,d ;rnd the i1>~idc di11mct.cr of 
t,hc neck oHhc cm1t·t1111c1·. 'l'lu►. 1.,1h1: 11111,it.<mU,r Ll"'1 nock nncl 
dBli1111r I.ho liquid well into th(' 1111dc to climi •11:1tc. spilln1ic, 
11llowin1: sufficim1t. clearnncC'. 1.0 p,mnit. nir to le11ve-, Uu~ con,. 
IJ.1i11M 111J Lhf1 liquid Hntnrn, 'l'lw dolivNy tulle ijho\lld ht: os 
lnq:() i11 di11mcl<:r 11:1 poii:;ihl,l in nrd(lr (,11 r11duce t he Y(!ijiHtnncc 
~\l t.l ii;o !low of tho liquid. For smnll l)I' vohmw:i of liquid~, t.111: 
d<:liv1i ry t,11)11;-i lly i1, ohlnincd from tfo.1 sl.ml«i <11' tht: ph.1111{(!1' of 
1.111yri111t.c➔, fordnrI the li<1uid tl11·01.1~h 111,w<1--w11y v11lv1·) pruvid -
inJ~ for al\.urnl\l,<l fillh1g of the ,:i_yl'in~i,: mid clulivery 1>f JO()bi\1) 
Uq11hl1;, A 1diclint-: pintnn v11lv1i would b,., u~ed fol' hnuvy, 
viH<:cmij liq\1id1l, Other mechnnisms include the turn of 110 

11ugtir in tho n(!<:11 of II funned ,,r iha ondll11t.io11 of u rnbb1)l' 
di11phrn1; m. l~,)r 1,\rgR volumc11 U1c qu11nt.ily clcliv,1rr.d u11ut1l
Jy i1; 111e11~orod in thC\ contt1incr by tht: lcvr,l of fill in lhti 
cont.ain()J', t.lw force 1·c<1uhcd u, tr1.11rnfor the liquid hr.i11g 
p,·ovidlid by 1_ct1wit.y, a pt'ois.•mrc pump or rt v1.1c1mm pun\p. 

The m11•row 111)d1 ,1f 1\n nmpul limits t.he denrnllce pO~!libl<1 
lmtwceJl t,h<i deliv()ry tub!! nnd the inside of the m,1:k. Sin1ie 
u drop o/'liquid IH)l'inully ha111{::i at t:hc t ip oft.lie delivery tube 
nftcr t1 d<•liV(1ry, th~, twclt of' fill 11mpul will h<i Wt!l us (,ht• 
dcljvcry tube iEi wi1.l1drnvm, unlcs:; the dtop it; r<>1,1·11t,1.<-.d . 
'J.'Jrnrnl'orii, rilli1·1i; 1\111(:hitHll! llhoulcl hnvt• 11 mc<lh11nij;nt hy 
which l,hi11 drop c11n ho drnwn hod1 fnl,o l,h1• hmH,11 of tho 
ti1bc. 

Sl11n1 tht? liqui<l will ho in int.imot.e cou!,11ct, with th1~ 1.111rt~ 
of th~1 m,whine t·,hrough which i1. flowx, thc110 )l'lllijt b<: con,. 
strnd.c,d of no111·em:l:1v~ m11\,l/l'i11h1 ,;l1t)h 111; boro~ili<:11!.c: r,ln811 
or stninlcu:; 1:1teel. ln 1M.ldit.ion1 1.hoy i;hould oo~ily be do" 
mountable for clcuni111; 1111d 6t,1iri li~.11Lio11. 

Bo<mwic ofthc ,x111cen1 for p,.11•f,i<:1tl11hi mn\.l.<•r in injoct.nhlc 
J>l'C1p111·11tiom, a fitrnl fill,(•J.' 1,11'(.cm iH inr;el't<id in tho syal.om 
hcitwc:c:11 the filler nnd tht\ 1Mivery tubo. Moat, fniquontly 
1.hi~ hi II m<:mhrmm filtur, lmvin~ 1i ()ot<1>1ity of app1·oxim11tely 
l µm nnd troat,cd t.o hove 11 hydrn1>hohic cdi~c. Thia 1A 
ncc(!S)Hll'Y to red11 <•,e tlw rii;lc of 1·upt\11·,, of LIii) mcmbrn111i duo 
to filling' 1ml!lu.tiom1. {I, ~hi)\lld ho noted l,h/JI. tlw irnm•·tion of 
the filt<n· at thitt J>Oh) t ,:;hould 1:olloct. 1111 pnrticulatii m11tte1' 
wmc:rnt:cd during the p1·11celj)j, Only t hat which mny hli 
found i11 i1mdo11 llately cl1111n cid co11t:ai111,ris or pick<id UI) from 
cx1Joaurn (.(1 t:he t11wil'onm1mt ofter 1mH11ntiu 1,hrouuh t.hu rii11tl 
filtur ()<1t.t!11tiully remflin 0(( e(mtumhrnnta, How<ivcr, the 
filt:c1' doea t,uahi<m liquid flow 11ml rod111:os the cfficicn,~y of 
drop l'!!trncliun from tlw ond of the, cleHvc.,ry IAtb11, Hometimo:-J 
m11ld1111 ii·, difflc11lt, t<> contrnl dclivc;ry volume, o~ precisely 1111 
wo11l<I hi• J)()1:ll<Jblc wi\'liout; tha filtci:. 

Li<lnidi; ... 'J'Jrn fi lliur, ol' 11 ijm1Jll mu11bHl' of cnnti1i1wrn mny 
b1111,:rnmplish<·•d wH,h II hypndormic 11y1·ingo Md ll<lcdlu, tho 
li•111icl boi111r drnwn illtn l,lw ~yrin1w nnd forc1,,<1 Uu·ourth Uw 
nu~idi<• in l;o t.lw con1;11inl.!t'. A 1h:vic11 for prnvic.linl{ 1ircu1.e,r 
iipCt\U of fill ing i~ l,lw Cornwn.11 Piput (HD&. Co). 'l'hiH hos u 
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two-w11y vnlv(l but:wci:.n tho ayrin~c ,md the needle nnd !\ 
means fo1: 13CU,.ill(f (.ho 1,11.rc,lrn of tho llyrin1te so thnt U1c snmt: 
volume will b<1 delivcl'od cnch time. Clcnn, Htctilti, <l i~pos
ubfo m,acmblfo~ (8upplierH: /Jurrrm, Pharnrn1<(ao. l.) OJ>!!,rnl,ing 
on t:he ijl\lYlC pi·in(iiplc hr1vc particulur uaefulnr.m1 i11 ho11pitri'l 
1>h111•m11cy oporntions. 

M,ichnnic,llly operated ilrnt1·mncnu:i 1:111b1c1t,it.t.1i:<, n motor for 
(.ho 1>pr11·11tor'i; hnnd i11 the prcwiou~ ,hwi1~(!$ d(,1icrihcd. 
'J'lwr(lby, 11 much fnstor filling n1t,c can b~ 1.1<:hi<1vnd. B:v 
cnr1,ful cmgi11corin1,1, tlrn Htroke of t.hc i;yri11t,c 111m h<• rcpont-O~I 
prods~ly, ond )';1), once; 11. p<1rtkul11r al.ltt.ing hn>.1 bc<m c11librnt• 
Q(l U> I.he dnlivory, high delivery preciaiou iH po~~iblo. How• 
1111(ir, 1,h(, 6pood (If delivery, the ex.1>1011c1ion (lf th(l rubb01· 
tohi11~ Mnn1-11:t.ii11~ tho vnlv<: wit.h t.lw dlllivf/ry (,\lb~. 1111d t,lie 
mpidity or m:tiu,1 of the v11lvc~ cull uffoc(. (,h(I pr(11,:itli<ut of 
1hilivory. A fillin~ mnchinc om1,loyinR II l,wo-wuy volv«i 11~

Hcmbly is !!hown in operat ion in Fig 84•7, One eo,ployi"8 a 
pilll:011 valve jj; Ahown in f'ig 84-18. Stt1inlc,s~-8l./l(!l 1lvrin1;c$ 
arc ft•q11imd with vi11cnrn1 liquid!.\ bccmu,e glm11:1 ayi•h;t(«!S urn 
not.1,t.ron1( <mough to withstand the high prcu!lure8 d<•vcloped 
duri111f d1iliv<.iry. 

Wh<111 high•llprind filling rnto:1 11re dc:sircd but. 11c<:urACY 
11nd t)r(lci1;1ion mu11t he mai11tainccl, lllllltiple fillin1~ unit.1:1 tire 
oftM joh1(1d l.ogcthor in m1 clc:ctrn11ic1tlly coordinuted mn
d1i111,, i;o<:h 11,s ahown in F'ig 84, HI. 

Moij1, hi,;ih-spc1od fillcrl-1 for l11rge-volume solutions llijC t.lH! 

bvttlc 111, tho tn(llll;\1ring device, trcm~fcrring the liquid cit:hel' 
by v11cm11n <•r poui tivc JH'Cs~m·c from t:hc hulk rn~ervoir to thti 
individunl onit conlnincm. "rhe1·cfore, 11 hiah tt<:<iurncy of fjJJ 
i,; noL 1whiev11blo. · 

'l'hc USP indi1111tc,~ thnt ooch conlniner t.ihoulcl he fill1id 
wit.h s.- $light 0x<:<•:Hll c,I' volume nnd 1,ivc~ n t,11blc of Ktl<ih 
l!Ul{l:(C~Ll.ld ox «!llli~. 

80Udi; .. --S(.oril11 9olid9, such IIK nnt:ihiot.icM, nm morn diffi
cttll, to t1 ubdivido ovc111ly into c:011Lnincte thnn are li(1uidl';, 
'l'lw rul,) or 11ow oholicl 111nt.cl'i<1l is slow and irrcgulr.1r. Ji;veu 
1.hot,r,h ti ,;(mtuinm with n lnrger dinmet.cr OJ>olling ia llllNI 1.0 
f.u(:i li(.1Jl.(I filling, it: iR difficult. to introduce t:hc 8olid pnr ticlea, 
11,,d the ri11k of 11pill,1gCi is cvc1·•pn,scnt,, T he ac(;urncy 1.,f t.he 
q~ontity dolivorod cr1ml?t: be controlled mi well m1 ,~i~h liq
tU<fo, Bccau11c of thcMo fnct.ora, U1e tolernnceH pcrmitl(ld f<,r 
tho <:oiit.ont. of such contni11t1rs must. be fl!lat.iwly l1lr[l'H, 
Suggc,H.cd tolcmrncc!I can he fomid in Ui1• USP. • 

Sotn<i 11tcrilc ~oHcls nre subdivided into cootllilllll't1 by indi
vidu11l weighing. A acoop usually is provided (;(l 1.1id in 1.1p-

··,.f/'' 

1ti1104 .. 1 O. fllllng mnchll\o a1Y1ploylng o 1>le1on vnlvo orid 11 nto,nloGS• 
Sl()OI syrlngo (courto~y. Co;i:wli). 

1iroxim1,ting tho q11110Li\.y n1quir<1d, !mt the qunntity filled 
into tho cvntuincr finully is weighr:d on 11 bnll11wc:. This i, u 
Hlow 1>roc<,,~M. When t.he ij(Jlid i11 oht.tli111.1hlc in a grnnular 
form i!O thot it will flow more fr(,(!ly, oOier 1n11thod11 of fillin1i 
mny bo employed. Jn i;e11ur11I, th11ij~ itw,,lv<i t.hc tn<l1l~t1rc
mcnL 11nd delivery of n V(tlom<! or f.hll i;rnnulnr m11tcri11l 
which hnK hccn cnlibrn1cd in L1Jrm11 of the wcii::ht dei1irccl. In 
the mnchirn: .ihown in ft'ig 81-20 1111 ndjuut11hfo c:nvil.y in l:he 
rim of n wheel ill filled l,y v1u:m1m nnd th<1 ~iontcnl.s held by 
virnuum un t.il tlw cuvil.y i~ ,11v(1l'kld oviir th(, conl.nincr. The 
solid m11tcrit1l 1:lwo ia diad11nged into the conl.ninc1· by U1\\ 
use of 8t.erile 11it. An<,thl!r m11chi11c:: cmploy8 1111 m1gcr in the 
stem of n fmmol 11t 1.h1~ bo~1.om of II hoppe r. The .lc(r1111tllnr 
m11ttwiul iii ph\(:(1d in tilt) hoppe1r. By controlling tlrn Hi7.e f)f 

t.lit; uug1! r 11nd it.1, rol,1tU(ln, 11 1·c,111lntcd volume of 1tr111ttlhl1' 
mntcl'ial c1111 h<• d<1liv<11·od from tho fumiCll st<:m into thll 
c:onhtintir. Such n mi1chinc is shown in Fi1~ 84,21. 

Fig 0~·20. Aecom vacuum powder fillar (courl111,y, Porr)'). 
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Sealing 

Am1ml1, .... . J,'illl,d co11(.ain~:n; sl11111ld h1\ H1i1.ll1Jd ,u: >lOClli OH 

po:11:ihle l,o pr0vtm l, (.hi: (~<)nlA!lll.>1 f'1•om b1!in1~ ,in111.11111in11IA1d h;v 
the 1,nvit·m1,r1tml:. AmpolH HI'\! 1,1,1111,d l,y 1rn:)l.i111~" pol't111n of 
llw 11.l1.1:1:; Jlt}Ck. Two (.yp1:s or IJ(!t'l)ij /)l'(I (!l)JJ))c).v~d t\Mlil/tlly: 

tJp .. tmulH (ho11d•:1eal:1) or pull-:mnh•. 
'l'ip .. :,c(ll11 ,~re mudc by mell.i111; <tl\11111.ch 1:lm.•~ 11t. th<, tip of 

the 1wcl1 nf 1111 tnnpul \,o form 1·1 htmd nnd clo>11, U1<: 01,1mi11K
'l'hcse cun be mll(le rapidly in 1i hiKIH:1nl1J)(H'1.1t.ur11 !iHt1-.. oxy
l(Cll flame. To r,rodm:e 11 \tnifo••m lwud, l,he mupul JW(:k 
mu,;t. be h1•n\.1\d <1v1mly <U' all ,;i1fo,;. 'l'hi~ mny I)(! 1\◊<">1•1· 
pli!1hcd by Ul(NlllH of hurnc:n; llll o[)J.>11!!il.c 1;id<l1> ol' 6t11tiomu·y 
nmp11ls or by rotuti1\g t.l.l<i ump,.11 in 11 8in1ffo J'hlme. Cut•(, 
must. be tuken I~> prop<,l'ly tHl.iw;I, ~hl• fhune l,l!lllpcratm·c nnd 
the intervul 1)1' h1~111.lm,t t:c.1 obt.;1in •:omph~t:e ch>~ini; of the 
open inf{ with II bt!ud of glnos. Ji)xccu~iv(i hc11tin1~ will re~ult,in 
tlw cxpnnsion of \.lw 1r.a81)1.1 wit.bin tllC' 11mpul ngnimit the soft. 
bMd 1m11l ,rncl c:rntt<r 11 buhl>lt, to form. If it burnt~, the ampul 
i~ no lrnwil' scnlcc.l; if j\. doc;; not., U10 wnll o.f t;hc hubblc will. 
be thin 1mcl f1:1.1,:ilc. ln8ul'ficim1t. hent.lng will leave un open 
~:opill,ny tJ1rnu1:h J;he c(mtcr of t.hl• b1)11<I. An incomplctclv 
H011lod 11mp11l iR ,~o)h!<l H "l1!11lrnr.'' 

Poll--iicH).l,; 11m mad(, hy h1\11l:in1.1 Ult) ned, of the 1.1mpul 
l,,:,low th() tip, lm1ving ~11101.•ir,h CJf !.'110 tip for 1irnt1ping with 
foreor,a OJ' vUHlr mcch1111i<:~1I dlivi<:@. 'J.'ho ,1mp1i'I i,; 1·ots1ttid 
iJI t;}l(i 1.'htmo from n si111rl.1.! l>urnm·. Wh,m tho gl,um h1111 
twft.,,,111.1d, tbt) t..i1, i1< 1rrniip1.!d l'iJ'mly nncl pullod tiuicildy uwuy 
frc>tn U10 body of tlw 11mpt1I, which wnt.imms lo rntl\tCJ. 'l'hc 
s,n,dl (:11piJlt1ry 1,11bi, thu~ /'c.1rmod i~ l;wfat:cd cloHed. Pull• 
uMlini.f i,; ttlowor, butt.he sonl6 Ur<! 11n1rc !llll'CI th1111 tip-111wli111r, 
!•'it{ 84-22 uhow~ u mnchinc co111bini111; t.lw t:leps of fillin1~ nnd 
1>11ll•fi<rnli111( ,m1p11II'.. 

Powder 01111n1ls 01· otJ1()r (;yp,~•J huvi111: a wide opening mu11t 
lw flMlml by pull-1:1011Hng. Wcni (.lws,11<01dcd by t.i1> .. 1muli11g, 
,.ho vcl'y l1ll"f(C ht1od prod11t:ecl would indu,;(i f~lasg 9tmin with 
1111hHoq11cmt. frodmci 11t. t:hi: j111wt.11ro or 1.h<i hond and nllclt 
wn II. l•'rncttn·c of the iwck ofam pu 1:i cl m·i Hf{ Mui in1t also m11y 
occ111· if wotl:ini: of Ure necks occ111·1·1)d at !'.lw tfoa, of fillh11(-

Flu 84-22. Auto11111tlc filling o.nd pull•50alhl1J 01 iunpul~ (COllflesy, 
Coiz,oll). 

Ali:.o, wnl: n,idm i11crcm1c t;lw l'ro9\w11cy of hubblo fom1(lt:i(,11. 
lf' I.he, pl'Oduc:t in t.lic umpul bi 01·w111ic in natUl't!, wvl; nt11:lt~ 
1.1hio will result in unsiv,htly ct1rho11 dop<l1iit.i1 from th(! ho,il of 
~(l!\ling. 

lo otdar t.o pl'evcnt docom1>0HiLi«m of u rn·oduet., it i:i 1:101)1(i• 
lim~ii l\(!Ml!!/nry to di:1plnco th1: ni.1· in U1(, i;pn<:!! nbovc t.lw 
1m1duct, in tlw nmp1)l with nn inert. 1r,a1:1. 'l'hii: is do1w by 
int)'l)dudni.i N aC.rei)m of tho Y,11n, 11t1ch 1\11 ni(,l'<l((t!II or cnrbon 
dioxide, during 1.w Hll<:r fillin1.1 with thv J)l'o1hJ<:L. lmmocli --
11Lcly tlrnnmf'U,r Uie mnpnl i11 nMlorl hn!'o1•1! I.he! 11011 cnn <lif,. 
fmio io the out;811fo. 

Vieth, 1uul Bof.UM----•·1•11,,H<i o1·0 11oolcid hy douiog 1l10 01>on •· 
inf( with II ncbl.i1ir do1:<1.1t11 (1<\.!'i)lpcr). 'l'hi,i nnu;I. he 1H:liOlll· 
pli::lrnd 1111 r1.1pi<lly :tll po~l'lihlo nfLc,1· fillinf~ !!lid wil.h ron11onec\ 
cnrn to 1m:ve11(. <:onl,m11iu1\l.fon of l.h(l 1:011lenb. 'l.'he l11r1;1: 
opcmi111~ mnkc" t.l1e i11l.roductio11 or <:on1.11mi11otion much Clltl• 
i<ll' tl11111 with ampulH. 1'hcr11J'orc, o 1:ov(lrin1J ::ilwuld ho pro, 
vidcd for :mch cmltl\iner~ t,xl)(,pi. for 010 minim11l timo re• 
()llir,:d for filling 111Hl for (,h1., n,:Uutl hitn}dn,:1.ion of thee rub· 
h<ir clo1im·c. Durintf t,he ll.,U.1·ll' ,:rilfo11l time th11 open 
co11tai1wr:-1 :ihould bti p1·ol;cct~1d from th~ ln111·t:,:1s of co111mui · 
nation, pn,fornbly wH:h 11 bl1111 l<ct. of Hli~PA-fill:ornd lmninnr 
nirl1ow. 111 Fig 84-l!> t,lw allt.omntit r:onvciynri?.ed prnccdm~) 
is h<iing J>CJ'formed under vc,·1.ii:,.11 l,uninirr 11irl1ow wrt.h in 
p l,1~f.fo aid<, ,mrl~1inl:i, 

'l'ht: 1;lo1<11rc mul!t fit the mont.h of U.111 co11t1.1hwr anll({ly 
(HHJl,tf~h fl<> 1,l11:i1. itR dH~ti(:it.y will 1>crmit adjuMtme11t, t.o 1:1li1:hl. 
ir1·1*11lul'itiea i11 t.ll(J lip nnd 1wclc of t;hc conLahrnr. H.ow1:!vt11•, 
i t. m1.u;~ 1,()t fit 1.'10 ~m11~l.v l:hM. it. in difficult to int1·och1<:l! into 
t.ht, n1!1:lc ol' 1.la, <:on1:,1i'ne1·. Clo,:;111·011 m,1y be inacrlccl 11r;ept.i
c1.,lly with 1:1t.Mih: forccipc; m· rlirndly wiU1 hands encl\tltHi in 
8l,orih1 rnbf.11u· Kluvei;. Wh,,•l'I wbb<.H' clo1:u1·c:11 ,mi t() bl; iu~Mf.-
11d ,11~ch11ni~lly, 1:hoir 1,;orl'oim i~ ollm1 lu1lor(c,1111tecl or tr<!-11l.-
1.1d wi(,h ~1li1:(1111.1 l,ll 1111.1.k(•! them cm,icr t.o insert. Thu1:1, it. is 
l><ll:l•Jibl1: to 1:c.111vey th,: do!lum 1.hi·ough il nhut1•: (.o t,hl1 pli1<;t\ 
whoro it. i1:1 po1:1it,imll•d owr u viii) ,md thon insoi:t(\d by 11 
plunge!' or !!Olllc ot.her pl'1,~a11rH dcwi<11~. An n-x11mpfo of >)\1ch 
t\ m1ichm1ical dc\'ice is llhown in Vi~ tM-2:l. Mechanic,11 
stoppering haii heon d1.,volop1.1d l,o moot tho nocd for high
:1pcod production. 

H\1bbw cfoJ:11U'ti:i 1.1r1, ludd itl pli1c<t hy monns l>f ,ih11ni11om 
cnpK. 'J'hc c11pr1 cover t:he d11J:1uni 1111d MC crimped 11nd!l1· \.Jw 
lir, of t.l1e vi11J or bot.tie IA> h<1hl t,bc,m in pliic<' (~tH•: fi' ig 111 .. -0). 
The do:mn, rnr.mol be l't!mOvod wilhout <k1;t.r11yin1: (.he 1\h1 -
minum cap. Tht.!rcforti, u11 int.uct. 11lun1i1111m 1111).) iij prnof 
thnt the closure hm1 not be1.lrl removed inl,c.111U1111i.1II)• or unin · 
t.cn1;ioually. 8t1t:h <:onfi1•m11lfo11 i:.1 m,i:1mH1u·y l,t1 Uti::1\U'C thl! 
i11t<1grit:y of tlw t:cmt:trnt,!1 llij IA> sturilit.v 11nd ol.Jair nllpcdi.1 of 
qualit.y. 

Thi, ahmiil'll.11111:llP~ ,mi i,:o dcmif.(nod l.lrnl. th1;1 •H1te1· lnyi•r 111' 
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Flo 04-23. M«otwnlci:il d()vlco for lneartlnll rubbtlr CIOij\Jrn~ In vial$ 

(covl'le6Y, Pc,ny). 

doublc-l,1yorccl c,1ps1 or the center of :;inglc-loyenid caps, CHJl 

bll 1·omovccl to cxpogo t.l1c center of the rubber clo~Ul't< with
out diHLUl'blng the buncl which holdis U1c dot-ure in the Ml)
tninor. H.uhbor closurns for UBll with i11travc110118 aclmini8-
tmt.ion sets often hnvc u pcrm1111cnL hole l,hrough 1.h(! do1J11r1,. 
In 11uch cn~c~, ti 1,hin l'Ubbt!r di:_1l1 ovcrlt1ycd wiLh !\ i,olid 
nlmninum dfok ie plOt(1d bl!l,w111m ~HI i1lll()r And (ltJU.!r ,1lumi
m11n c11p, thereby providing II Htiu) of 1.h1! lwle 1.hr(1\1~h the 
doSlll'(!, Th(i,;c urc 1:nll1id t.,·iphJ-l11y1Jrod (1lumi1111m ,mpfl. 

8in1,lc-l11y1m!d 11lumiuom 1!np,; mny he nppl iud hy nwons 
of II hand cl'impM k11own 118 th(1 l•'1!1·111prM11 (Supplior11: 
We.yL , Wlwal:011-). Doubl~- or tfiph1-h1yo1·ed (:np1i roquil'c 
gr(,(\(.<,r l'or1;1! f1>r (:rimpin1ti th1,r(1for(!, he11vy-rluty mochnnicnl 
crhnJ)C)tll (1:1oe Jt' ig- 84-24) Me 'r'l!quirnd (Suppli1m:;: Cozzoli, 
P.N·ry, S,d1J,,:,,.1111'r1·, W<:kl, Whfin/.on). 

\. ~1r:: 
' . · .. : . . ' 

!' . 
'·• 

l'l{I (M-;?.4. A1)1llylr'lll Lllwnlnum c11pr. to vlnl~ 111 thF.I ond or tho 
procono llnu (Courlo:;y, Abllotl). 

Storlllzatlon 

Whonov1i1· poHsiblc, th<1 J)1mmtornl 1>rollm:t-t1hould h1• 1:1ler
Hi:1.ed ilfl<!r bcinfi ac11lcd in it..q final conl,11i1wr (1.1.u•mim1l Hl.eri\ .. 
i:.mtion) nnd within lltl 11hort a time ns pOl!ijiblu ,iftcr the Cilli11.1: 
and scaling httvc bctu\ (:om1>lctcd, Sill<:<• thlll Uf!Ulllly in• 
volvcii c1 thcrmul 1>roc1,$6, 1h10 <:<mlli<icml,r.1111 1mrnt ho given t.o 
l,hl! <!ffOct of UHJ 1,lov11l.od l.mnpornt:,mi ~IJ)Oll tho Ktnbility of 
the prod111'.t, M,my product$, bot,h phurmm:outieol 11nd bk1-
lo1iic1.1I, will be uffocL<::d (.ldv<irnely b,v the efovnl~:d tcmpcrn
turca roquinid Cor thermo.I Ateriliir.nt.ion. Such producll.! 
mu11t, l,h1irofo1·E1, b1i a{;(l1·ilizod by 11 11011 t.h1J1·1n11l method. 
Moi.iL t,hlm11oh1bilo aolo1.ion11 lllll.Y h1i Hkrili~.c:d hy fil~i:ulfon 
\,hmo(!h b111;t0rin-rot.oining filt<1r~. Suhu(lqu1,ntly1 all opem
Lionij mu~t he CQrri(!d out in nn nseptic momwr $0 that con
tnnlinstion will Ml, b<i i11trod11r.od into tho filti·at.o. 'l.'o per
form ,;t11)h 111i oae))l.ic pl'ocedure iA diffimilt, nncl tho denree of 
il,a Mcompli8l11nont. iR nlwnya m11:nr!J1in. Colloids, olca11i-
11oua 8<1luti0iHl, 8Ull))Oll$lOllA ond cmuluion~ tho!. nr<: thcl'mo
lll.bilc may 1·oquia-1+ a procoaA in which each c11m1>onont. iH 
Hlmifo:cd und Uw prod,1<:t i~ formulnLcd nud proccs,md 11n
dC1 r l\ijl'J)t,i,; conditionl'I. 80,:11us11 of the ov11r•pl'c11,mt. ri!,lt of 11 
momcotury or rm1lo111v,d li1p11e in a»cptic cont.rnl durint.( 1111 
1.1i;1:1pc.ic pro(:~ija, and thQ dftng0rou11 condition thut. could re
Hult, ~U!rili1r.atfo11 of II product in its f'innl cont.nincr is 1>re
femid, if po!<aibll'l. 

Some of ~hu r\OW\\r nonLhormlll m1:l,hods of tltl~riliznLio11 
or<, finding impol'l..llnt npplicntion t.o compo1l(mts of injcc
~im18 111ld od,ninil'llrntion dcvicc:i. Ccrt:ni11 dry solid:i l!ud1 iui 

penicillin, 11Lroptomydn1 1>olyvitllmi11sond c<irtoin hormom•K 
1ltli bci111: sterilized effectively by ioniwcl 1·mlillf.ions without. 
11Clvor1m cffod11. Cntgut. :mt.urn~ now nre bliing slliriliznd 
routinoly in the fi nal p11ck111.ft! by t.l1it1 method. Aclminilll,l'I\· 
tion l!Otll, diRpoH11hlc noedlol! 1md l-!yJ'inrf~I! 1111d ot:h~1· ph1~1.i1~ 
oud stoinle:.~•st.ecl equipment and componCJH;i; i\re b1)i11/i 
sl.orilizccl hy ioni1.inf{ rndiut.ion:; 1111d by i~mmouij ethylentl 
oxide :1tcl'ili:1.nt.io11. Gcncl'lllly llJ>cnkin1~. howcvt!r, neiUi(it· Ill' 
t.hl'n'l(I methods mny be IIS(ld for liquid pr<!l)lll'lltionij wit;hcmt 
Rdvcrse effects. on the product;, 1111d gl\ijeoui; ij\,oriliv.,1tfo11 
r.nnnot be used where 111,lu1:1s contnincr or oth1ir impl!rvic)l)f! 
burJ'i cr rm;vcul~ Uw Kt1i; frvm 1>r:.r1neu\.i111< U1(1 Jl'l1\l.<1i·itd, 

Dry-heut. nt\!rilir..i\tion 11111y bli (m'1ploy~,d for II fow dry sol
ids th11t urc not- 1\l'focl,<ld 1idve1·"oly by t.h11 hi1rh t<,mpol'llturo1, 
11ml for t-lw rlil1tt:iv1ily l.or11; hu11tin1; J)ntiod l'H(111irncl . 'l'hii; 
met.hod ii; applied moi;t (1fl'11ct.iv(;lly to the, l!t.,rilir.itLion of 
gl1.11:1awntu nod mot11lwurc. A(Lor i;(.<)rili:1.ot.io11, I.he cqt1i l)· 
ment will be ~t(u'il1; 1 dry m1d 1 if the Rt.f.ll'iliv.otion poriod i:<1 lonf( 
\lnOllf(h, l),Yl'(ll:(()ll -frlf(l. 

S11tur11tod ,,tnom undm· })l'Offkllrn (1mt.or.!11vin,i) is the mo.qt 
(:om.n()11ly rnu:,d lllld tho mo:<1t cffc<Jtiv<, mcth,id fo1· the 11tel'il-
iv.1,Uon of 11q11oou11 liquidll or 11uh11t.lmco:i th11t r.11n be l'1J11chcd 
or p1mol.r11tod hy nt.Mm. 

l•'i~m·o 84-25 showA litol' contllincrs of solution being loacl-
11d itito 1111 ,1utm:fovc for :..tcrilizotion. It iR ineffective in 
1111hydrmu1 <ionditions, !luch ns within 11 11c11led mnpul con
tt1i11i11g 11 dry sol.id m· nn 11nhydrous oi l. Since Lhe tum1>cru
t11ro omploy<sd in 11n 11utoclcwu is lowc1· than t.l1atfor d1•y,he11(: 
t;torilizotion, equipment. made of mat,m:inl,; ,mr.h flij rnbbm: 
and polypropylene m11y be sterilized if Lhe time 1111d t.um
pomturc urn conLrollcd cm·cful.ly. fo..ij menl;ioned previou1:1ly, 
l!omo injcr.tions will be nffo(:tcd 1Adver1;11ily by Uu, \!h?vut~:d 
tompcrat.ure rcq,1ired for u1Jl,<1(:h\Villl{, l•'or SOJ\ll! r,ro(h11:t:11, 
1mch ns Dextrolle lnj1ictfon, t:h1, lll;0 ()( itn 0.111:\,dnw d11sil,(ll(ld 
to 1>c1·mlt. 11 rnpid ri110 l:(1 ijL<•l'ili1.in1< wmp<mlLUr<1 nnd l'OPid 
1:ooli11i; wi l,h wuWr 1;11m•y uilor the ~lorili:r.ing hold-period will 
maka it. lllll!!\ihl« l.o uAe thi:1 mol.hod. Ot.hor produ<:ti:1 thot 
will not wiihoumd 11uiochwl11f!' lcmpcrof,lll't'-1<\ may withijtm1d 
mnrginol thermal methods such Ull tyndullizntion or im;piH
snUou. 'l'beije mct,hodlj mny bu rnmlcr~d 11,or(? (?f'fo<;Livt! for 
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t1otM injections by the i11dut1ion of 11 h1Hi1.ririost.nt.ic u111.>.1ll, iii 
tho product. 

h, 1;1h()uld he ohvious t.Jrnt all mul.oriofa 1111hjCJcl:ed to t1l.liril
ii11Lio11 mu~i lw pl'()tc<:t.ccl from aubi;11q\umt <lOnt11mi11nti1m t.o 
llli1iot~1in thcit: st.l\l'ilc t1li1h•- 'l'lwrnforo, thoy mut1t be 
WN\J)l}<:d or covered so tlmt micrc}1)rg1111isms may not. g11in 
11cceaa when removed from \;he outodt1vc. Equipment. nnd 
suppliOB 11rc wroppcd mo8t fr~gucniJy with p111ier nnd tied m· 
1,e11h,d with ~pr,ci11] au~><1hM~ l,flJ)Q. 'l'ho wr11pping nrn~t per
mit, ))(l1Hi1.rntion of !-ltenm durin1i m1loclnving but screen out: 
micl'<l<>l:t{tUlifim~ when cli:y. A cfoublc w1·11pping with lint
frM p1., rchmo11t papol' de~i!{m•d for "\1ch use i~ probably b<->.~L. 
SynLhul:i<) fih<:r cloth :,uch 11tt llylon OI' D11c1·011 al8o mny be 
lllJed f(Jr I.ho inncl' wruppinK. 'rh11 01)c:nh1",; of C()lll))lnCJlt 
:,11hje('.led to dry-hco.t, ~tel'ili:i.nti(lll 111·0 ollc.m covered wil,h 
1,ilve1·--nl11mimnn foil OI' wiLh nwtnl m· glriss r.ovcl's, Cellu· 
lu\\<l wr11pping mol~:ri11b nre 11ffodod 11<lv,irnd.)I by t lrn high 
(,l'll1p1,rnt11rmi of dry .. lrnni :,(,11rili¼uti1111. 

'I'h0 (lffo,:tiv<:nc11~ of any 1Jtorili:1.ot.io11 tor.hni<1ue mu1,i bu 
proV(1d (vnlidnted) b<!fore it ii; employc:cl; cont.rnls th<m h<,iitg 
e:;t.nbli,;hcd to ~how (.hul, 1;111h1ioq11oni proc:C!cllJt!S l'C!)l!llt tho 
condi1fong fJt'own to btt effo()(,ivc. Since the f(onl of :itcrlli:m
tion iij hl kill mic1·oor11t0li~m", the id Ml indicntor to provo the 
effoctivo1rn:111 of th11 1m>c<!t18 iii a biolo1lic(ll one; rcidstl.\llt 
!!pOrca. Howevl•J', iruu1y l'<l0I c,,nRidorahle hositntion nbout 
ui1ing biologicul indi<)lltor!:l (Bfa) durinr; the proce~sing of 
prod\lel.11 hecnu11e of t.lw inherent. ri11k of innclvcrtcnt con
t11m.ill-11tio11 of the proclud or the on"ironment.. Al110, it has 
b<!en foi.mcl that, tho 1'0Hi11t~)1t(:(1 ()I' ijJ)Or<l11 mny vnry from lot to 
lot, tlwrchy po~!jibly ~i"inH !'11]~(1 i11dicution~ of reliability. 
Howevm·, today commcl'dnlly \>rnpnrod BIR nre ostohlitihcd 
11& 1:elir1ble for use in <J(mjuu.:tion with phy11idol,pnr11mcter 
men11uremcnt for validating nnd monitorinit storiliznt-ion 
pr<>cee~ca. Such phy1iicnl-poromottlr monitors include re· 
<?o.rding thormocoupli!e, colm· .. chongo indicntors ,md mc!Uni; 
iJ1dicnto1'A, ' rhiH type of confirmatory ovid<ill(;C i~ on es~en
t.hil 1>11rt, of tho l'ltcrili1.11linn record fol' a prnduct. 

l•'urt.h<w dHtnil~ cmworning methodK of 1o1:t1rilfantio11 nnd 
Lhoir ,1pplkntion will b<l found in Ch,mt.oi· 78, ln 11dditio11, 
tho USP providcl! su111i<1~1.iont1 conccrnh1g the 11tcl'ilh:ut.io11 uf 
i11jcc:ti<11111 ond rclnt,<•d r111Af;or i11ls. 

Freeze-Drying 

li'recw,ci-di·ying (lyophili;mtion) i6 n proc:nk11 1ir drying in 
which water is 1:1ublimcd from t.h1i r>roduct; ofior it i:<1 frozcn. 1~ 

'J'lw p11r1.ic:11lm· adv101t,1111oij of Lhi~ procei;s lll'C ih11i biolof{icnlM 

f>AHl.:NTF.RAL PREPARATIONS 1$85 

11nd pl111nn1lCCUtic-11la which ore rnlnt.ively um1(,i1blc in t\(jUC• 
(ll>ll 11vl111.io11 con be processed and fill ed int:r> d<iAlllfO contnin• 
(-:ra in the liquid sto1.o, toking 11dv1111t1111c of tho tf;lnLivc case 
<>f proc<11111i11g ll liquid, 'l'hey CliJl bo drio,I withouf. olov11ted 
l,em1)0T1lturca, thereby climiru1Liol:( 1Hlwrao ~honnlll cfftl<'.ti,, 
i111d atorcd in the dry ~tllw irt whidi Lh1,r<1 11ro ml11Uvoly few 
Ktllhilit.y pl'Oblems. 

l<'urthnr 1tdv1mtnge11 ,u·c thtil, 1.hoH11 produc: t.<1 nrc often n111r~i 
~olublci: nnd/or more rnpiclly 1:1d11hl1\ diup<1r11ions nrc i;tnbi
lizod throuuhout their shelf lil'<i nnd product!\ t1uhjcct to 
dogmd11tio11 by oxidntioll h11ve enh1111ccd slohility because 
tho process i1;1 1i11rriocl out in fl v11cm11n. 

Howovcff, the ilicre111;ed time aud handling required for 
proconning end the 1)011tof the eq11i1)Jnent limit the ll8e 0Hhi11 
procHKH Lo thoso prc)d\1t.t,11 which 1;ignifi<:1mtly have enbanced 
~t11bility if stored in th1~ dry iitut,o. 

'l'h,1 fnct tllfll: ice will 11oblime at ~mrn1mrea below :l tol'I' hos. 
be<m a long-c11tnblitihcd laboral,ory principl<,. 'l'ho ox tensive 
program for frcezo•rlryin(I; humun pJur11n11 during World Wol' 
II provided tho impotu11 fot Urn rnpid dovelopmr.ml of lho 
proceas, 

}?re<l1.<1-drying cARcntinlly ()01111it1lij of 1.hc following: 

I, l•'nt(•~lo1; c,11 t1(tll<;(1t1H pmrluct. 111. 1, 1<,mp1u'r11wc, lw,low il(1 (111C.tl1:tii! 
t.omplll'lll,llt'O, 

?.. 1!1vnc1111l.i•iv. I.hr. d1nmhcr. 11~1101\y l11\IM1 o. t 1,,r1· (100 1,m Hr,). 
:\. Suhlimin" ic:o on u (mid 11,111<1,moiuH •urf11N<11t 1.1 tcfl•ll'•rolm1;bulow 

1.hnt.of th(I )lt'(l(l111:~, U10 conclonBin1; "lll'fut"~ hcini; within 1111, d,,,mll,\r or 
in fl co1111N>l.i111: ch11mbc1t. 

4. h1trod11d111i hl'nt 111 tJ1c 1>ro<ll1tt 1111,kl' ~cmtr<•lled t,j111rlit.ic>11~. 
thcn•by pr11vi,lin11 til ¢r~y for •ub imntion 111. n mtc, cJi,~is;n<rd to lcv<,1> th(• 
J)rl)(luet cnm11orntort1 holow il« 1\11l1,ccic h\lllJ11m1t11rn. 

F iiiurc 64 .. 26 sh(>Wll S\lch n llystcm. 'l'hc product mny be 
frozen on the llhelf i11 t.ll<, 1,hnmhc1· by circulnting l'Cfrif(enmt 
(wmnlly Freon, ammonia or ethylene glycol) from the com
pres&oi· thl'O\lKh pipe~ within tho 8hclf. After freezinJ{ i~ 
complete, which may roquiro aovcrol houl's, the chnmber ond 
con<lcntier ore evt1r.rnlt(ld by tlrn vacuum pump, the cond<!r\H· 
111· m1rfoc.11 hnvin11 ht•tm d1ill(,d proviounly by ch:culat.inK 1'0· 
frigemnt from t:hc ltlr1w compmij1101·. 

Hont then i11 int;rodu<:(1d from the 11holf to the prodt1<:t. by 
oloctl'ic resistance coils 01· b:v circ11l11t.i11g hot wole£, aili<lnnc 
or glycol. The vrocet111 continuc11 unt il the prollu1!L i11 c.11'y 
(u!lunlly I%or leas moi~1.\tl'<l), lonvinr.i ll Kpon&c•lik<i mutrill <)f 

Fl{) 04-20. E11su1llilll COl"r1l)OMl1lS 01 n lro1mJ-dryl11(J ~yetein. 
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the 1101id1:1 orit(innlly 1m1senL in UH) l>l'Oduct., Ul11 input, of hoat 
being cont.ri,,ll<,cl RO ,is n<il. to clogrndc tJm 1,r0dud. 

For 1no11t. ph11rm11cc:11Licnl)I imd hiolo1~i,:11l11 the liquid prod
\11.:~ ill Al.01·ili1.1Hl h:v filtrntion m1d (.he,1 fillod into the doHHfit! 

1!0nl,11incr ,rncpt,ic111ly. The c1mlJ1ilH11·r1 m1rnt l'cmuin opr.n 
during the dryint( procosH; tbor1lforC1, they mu8t be prott!cl:od 
fr1)m contomination during t.rmu,rer from the filling Men 1.0 
tho fmozc .. drying chumb(ir, whil(~ in the frec..1e-dryin1s ch11m .. 
l)(!r nnd nt U1c end of th(! drying Pl'()C:('a~S \1ll1:il tlcnlcd. 

'l'hc chnmhcr~ m11y be, ciq11ippcd with hydrnl1lic or n1bbllr 
di11phragm intcrnul .. ,;tA)l)pering devicc8 designed l,o puah 
~lotted rnhber clo1:1ur1i11 into t,he vials to be aenl(id while tho 
chombor i11 ijtlll evMuAMd, t.h<1 r.lo:m1·0H hovhlf( l,111111 partiti lly 
insorlod immcdiul:cly ul'tcr fill ing so tho.t the i;lot.~ w11r(! (>!)Oil 

to the outside. 
Jf in tom al stoppol'in11 i11 11()\, ow1il11blc or contahiers such 01; 

111npul~ oro uucd, filtered dry 11il' m· nit:1·01ten mu~t. be i11l.ro
d11(:<1d to tho ch111nbor nt l,ho \\lid of the proceo~ t.o cst,ablitih 
utmosphoric (>t'Ctit1\ll'C. Then the containers must be re· 
m(1V<1d .t1nd ij011Jcd under n1:1spt.ic condil.ionl\. If the p1·od11cl, 
i11 very sonllitive I:<> moisturn, lhn onvironmentAI humidit:y 
111110 n111i:il. ho <:ontrnllcd mitil it j1; aonled. 

F'iH:lor-1;1 Affccti11g U1e Proc(iHH Itnto---'J'ho 1tre11ter the 
<l<t))l,h of tho 1>roduct in t,ho <!\1t1tnincr, I.he longer will bit. l,he 
dryin~ 1>rO(:Ci!>;, 'J'hc)'(~f()i<,, ,i prcidnel to ho frozen by placil'l[\ 
(.ho conl.,1in<ir on II refrigorut<1d Aholf (ping fr.ec:dng) 1.1hoold 
bo fill1~d to o plmmcd, llmit<Jd dc1pth. ff n lnrgc volum<' of 
soluf.ion mu11t he proct•81l<·ld, 1.lw 1mrfoco 01·eti. mo.y be in .. 
cr<i,,ll;ed irnd Lh(I <l<•pt,h d(;(il'llllllOcl hy fro<lzing the 8ol11t.ion cm 
n idmit or while rut.11t.ing the contnincr on 11n tm&'le (llhell 
1·ree1.dnf() in II liquid rM1•i!(()ro11I. b11th, such 1111 dry ice und 
itl<:ohol. 

The 11ctunl drlviug force for tho procc~s ill the vupor prea .. 
i,uro differentinl betweell t.h(l VtlPM at the 1nu-face wha,:<i 
drying of Lhe prndu(:t i" oc<;urring (tho 1lryin1t bmmdnry) 11nd 
1.h,11. Ill the tmrfo<,c or Uw i~ll c)n t.hf;l condenser . Tho llltlel' i11 
dotcrmined by the tempernl.Ul'O of\:hc conden~er us modified 
by tho insuluting effect of Lh<l nccumuh1tcd ice. 1'hc fornwr 
ill dotci:minccl b,v ll m1111h1u· of foeto1·0, including: 

J. 'rhc 1·1,u, of hMt conduelfon 1.hrourth tl11\ ,:,mt,iinnr ,md tho fr01,1m 
m11t<1rinl, hot.ls u~u11lly ,·ol11tivnl:,o poor t.hcrmMI \'<imh1\•twu, fa> lh•.! dryi,1~ 
l)c)\llldnr~ whil~ mninl11iulni1 1111 ,,r \,hu 11ro(lur.f. l111low ilH uuluctfo l,.,., .. 
pcrut\lrc, 

?.. 'l'ho impcdinn 1,ff(,d. <lf 1.lw iner~naii111 d~ptlt ()f dd(11l, porou,, pmrl-
11~1-111.><>ve t h~ rtryin,: b()u11tl1•rr. 

a. Tho tonwcrut~1r(, mul hc11t cnpnd1.y of th1, 9h11lf it~111f. 

Thi~ IJ'l!IY ho viHuo.lizt1d by n1fotrin1( l,o l~ii.( 84-26. 
The po1;1i;11((ew11y11 betwtlM tha J>1·od11ct fmrfncc 11nd t:lw 

cond,ma~r 11urfor.e mu~t be widl! (1p1111 ,md diroct fol' effedive 
operotlen. 'l'hcl'cfore, the <:ondousiug l!urfoccs in l11r110 
frl.'C'/,(1 .. driora nrn uHunlly in l,h1l Mme ch,1mhcr 1111 the pro1.lllct .. 
Bv11cmttion of the system i111,c,ce~11nry to rnduco tho imped .. 
ing <,ff<,c1. thllf: collisions wil,h i1ir molcc11lor1 would h11ve 011 
the po(IJltlgo ofwnter molecules, However, the rcHidual preij .. 
1mre in th(I i,y.i,tr.m must be gr<!llt,or than the vapor pressure of 
the it)() M tho 1:ondcn11er or tho ico will be vuporilled and 
pulled into tho pump, an event det:rimento.l to most pumpi,, 

'l'ho omount of Bolids in the product., their porticlosiv.c tm<l 
their thtmntll conductAnce will nffoct t:he mto of dl'yii)g, 
'l'ho mote ~olida present,, the rnoro impediment will be pn, .. 
vidcd L(> thi, oRcnpc of tho wKtGt vnpor. The um11ller th(i 
pnrtidtJ aizc, po.rticulnrly the cry,:;tnl siv.e of the ice, the fo~tor 
t.lie drying "oncrnlly will bl!. 'l'ho poorer the t.lierm.al (:on .. 
dnctinc; propertic~ of the 1;1olidll in the prnduct, the slowor 
will ho the rntc of h1~aL t r1111,;for through \:he fro;1,e11 1111.1l.(,r111l 
to thtl drying bou11<1ury. 

'!'ho rntn of dryinti i~ ee$N\t.iolly Rlow, mo8(;.oft(lr, requil'ing 
2;1. hr or loJ\,tcr for completion. The n<i\.nnl t.imc 1·01111frcd, 
the rnto of hent, input ond the prod\1(:L t.<,rnJHll'nt.111·cr. thnt, 

muy be \1~01\ must. ho dctermirnxl fol' u.wh product and t.lllln 
ropr(lducod c11rnfully with 1m1:ct11<siv1~ proN1lil'!Of;, 

FncMrl! Aff1icti11g J~ormulntion,·-.... Th<.l 11(:l.ivi, conutiLu
cnt of mmw ph11rmncoutic:11l prnducts ilc' ptos1HH in !iuch n 
Hmull qmull,ity Urnt if frn111.<l-<ll'i<id 11lone it.1; Pl'M(ll)CC would 
be hard to /l('.)1;oct. vilmolly. 'l'horofore, 1n,dpit!ntn 11rc oft1111 
added io incrc1rnc the amount of Llolich 

$01no l)C)ll1<idor it ideal for f:he ddod, proch1ct ph11: to occu .. 
py 01;1Aentiolly lhe 11ome volume os l.hiit of f.lw original ~o)u .. 
tion. 'l'o achieve thi8, t.l1e 1,olids cc111tont () f tho origim\l 
1)rOd\1(:t ll\\u,t: l)o between app1'1)Xlumtely r, nnd '.lri%. Amon1: 
th~ 111>hllt.a11c;AA found mm1t, UH~fol for t.hii; purpo>.1<->, usuolly m.1 
o. combilu1tion, ore 1Jodium or ptit.Mi;imn phot1phnteu, -citric 
add, 1,tirtlnic ,11:id, f{Ol~tin imd curbohydrnl.t•tt tNdt ns dcx· 
trm<e, m1111ni1.ol ,md dv.xtrn.11. 

E;11ch of Uuieo llllhHl.nnccg conlJ•ibute~ upp1HmuH:1t eh1.1r,1c· 
tcl'illl,it-s t.o tht: J>lug, such M whether d~tll 1u1d t1pongy or 
ijJ)nrl<ling 11r\d <:l'yllt.111U11c, firm or t'riablc, 11xvu11dcd or 
11hrunkon nud uniform or striated. Ther(,fot(I, I.ho f'ormul11 .. 
tion of II proch1<:t to ho l'r11M.cHhiod m1rnt im:l11d1? c:on!!id<:1·• 
ntion not only of the n11 tu1·0 irnd :11,1\biliLy 1:hnrnctoristic~ 
required duri11g th<i li911id i;t11tu, both fr~:ijbly p1·c11orerl 011d 
whc,n roconsl:itut<:d b<:fo1·c use, but t:he dmrMl,m·i~ticg dc
,;irocl in the drie<I plu1~-

ModifkttU011H in the ProcicN~ nnd 1i:1111ipin1mt-l11 some 
in11tAnces II prod1H!t: may he frozen ill 1.1 bulk <:on1J1i11or m· in 
trovB mther th1rn i11 l.h<l final contnincr nud l,hl!n ho nilled Mn 
dry solid. 'l'hi11 moy he- <l<:llirnblc wh~o l1,r1,("' voh1mo~ of n 
product l\tC p1·<,c<11:1socJ. 

HeAt mny b<• int.roducod to nil sideis of i,ho 1m1dud. by 
rndit1t:io11 fro111 i11fr,m1d sources, 1·11ther thou only !h,m Ui<, 
bot:tom K~ wit.h conductive hcal:inti, Whil~, thii; gencrnllv 
incrc11ijefl 1.h<, rnio of drying, tlHir~ ur<.l lit k1011t t.wo major 
dhmtlvunl11~1,~ t.o rndinnt, heating of pharm11<:l111t.il':l1ls; thc:1<i 
Are (1) m1Jh,ipfo <:<mtilin111·!! produc~ ijhudm11i11g with l'l!:l\11 · 
t,Ant block111;1i of tho ra<lia t.ions nml (2) 1.ho cl rind m,1tori11I on 
t,he 01\l:iii<lc, ,,r the frozon proclud muy h<, M!Ol'1Jhod mu;ily by 
t.l1e hell\, 11~ dryi11g progrt!~~ell. 

Wh(ln !,11·g<1 qunntitic:~ of r.n11(.1iri11l 11••~1 processed it muy Im 
11l,ijir11blti to 11110 ej1:ct.io11 1>1m1 Jlij in t.h<: 11q11ipmont :1ytit1,m. 
Th<i11<! druw tho vnpor into tlw pump u11d ojc.ct it, to tlw 
oUt8idci, l:hordiy climinnth11; the netid for n cone.lensing ~ur .. 
faco. Sud1 pump:i 11rc cxpcnijiVl! 1111d \IHll11lly practicnl only 
in l11r1;e im1!.l\ll11tions. 

Availi~blo freev.r.-drier~ (Suppli<.lri\: Edwal'd.t, P'l'S, /foll, 
NJW, Str1h1!$, Virti~) l'!\lll!,<l in 1,lii<i l'rom 1m1111l luhornt:ory 
lmita t.o l11rgc indtmtrinl m1)(fo),, >l\ldl u11 the one showu i•l l•'iir 
8rl-27. •t'hoil' nelection require"' MMidorntion of such fat, .. 
tl)rfl aa: 

I'll) 84-27. AUt,l)\lc lmiclhl!J ot lroo:rn•llrlur (cour!Gty, Upjohn). 
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'l'ho Lro~ orou requil'c.~L 
')'la~? v,\h,uru,! •>< \\,r(l((~l' t,, h<t r,inH,vctd . 
Wh~lhor or not RBt:pl.fo 1>r<1cc,;~h,~ will h~ involved. 
fij inl-l'rn11I HloJ)JK1rir11: rtt(J\lirij(I'/ 
Will ll(lJ)(\Ylll(, fr(1e1.orA ha UHNI for initinl ftt1~zi11~ of t.h(\ produd.. 
'!'In, d(•1<ruc of 11\il.olllntk <>l>N~l.i<,11 d<•• ired, 

PM\ENTEAAL PRl:.P/\RATIONS 15&1 

Other foc~u~ i11vol11od hi th(i i;ulcction 1m<l u11e vf oC,111ipnw11t. 
nr1J n(m11idBrcd int.he lit~,rnturn)~ 

l~1·ocio•cll'yinr, is now bei1141 uMd for re8cnn:h int.ho 1>1·oaer
v1.11.ion of humnn ti~t111c tmd ill fi11dinJl i1H:reosing lll>J)lication 
in the food indu11try. Prngro1Ja ou new 11(.vol()pfllcnts i~ be
ing mude in both t.lw 1>ro1:111J11 ,uid the equipmm1VV 

Quality Assurance and Control 
The import.tin<:~ or unclertaking ovel'y poRsihlo mcnns to 

tlllHure the qt1nlity of tho (iniahcd proclud ('.nnnot bo ()VCrtim" 
phuai1,cd, ltvci·y compon<mt 11ncl 1,tep of tho mnnufocturing 
pniccijt' 1'11\181, bo 11t1hj(1l)l.(ld l\1 inhm~e s<:ruiiny to bo confident 
thaU)UI\JH,y ia att.aiMd in l:hl! finished p roducL. 1'lw rcMpon .. 
8ihili1:y for nd1i<wio11 l,hit:l qunlity is dividod 11pproprintcly in 
concept IU\d pr1l<:Uco il,w Qunlit'.,y A11s\1riu1co (QA) 11ncl Qual
ity Cont.rot (QC). QA r<•l1ttl•~ to t.h(! 1j\,\1dio11 mndo 1111d the 
plnna developed for aaaut-ing quality of 1l produr.t pr<>spoc• 
t.ivuly. QC <lmbodi1J8 the carrying out of thoke pinna uncl 
i"ch,d011 all of tbe tet1tll nnd evah,nti<mij pc,rl'orn1<1d t () bo nuro 
t.lrnt. qnnlit.y h11., btion acliicvcd in t11:1pecifo: lot, of product. 

'l'he 1>rh1(lil)lt'.l!! for achicviur! qu111i1.y 11t1\ b111,ict1lly I.ho Mmt 

rot tho u11in11fncturc of any phnm\u1:e1iticnl. 'J'he110 orti dia
c11"$(1d in Ch1\p(.er 82. D\1rh\1! (:he <li,;c~1~~•°" t.if tho prc,psm1-
tio11 o( i11j1?11l,io11ij, 1m,u1:ion wit1;1 mad1! of 11111ncrouA (J\rnlity 
roquir0m1,nt..:, for (:olll))otllmt. .. (,llld ll\llllllfnr.1-uring )ll'OC(l8ACll. 
H\lr(1, 0111:v <:etl..l\in \.(;,;ts; dillrnctoristicnlly npplicnblc t-0 the 
fi11iahod pnl'r.nf.crnl products will be clil!cll~Hccl. 

Storlllty Tosi 

All lo1,i1 of injc,ctio11~ h1 their tin11l 1iont11inoru nmRt be 
l<,stod for ;;t(1rilit:y. 'I'h\l USP 1>r,;u,'i\1ribei:, tho rt'lqu ir<,monlii 
for thitt tei;t, for offiliiul it1ic1ctio11a. 'l'hc FDA llt!Cl\ Owl!c 
1·<1quircmentt1 11s 11 1:11ido fo~ tm,tin,:: unofficial sterile prod· 
ucts. The official I.Mt. hM 11cknciwloclgod limitnt.iorn, i11 the 
information t,hllt it (\!ln prnvide. 'rhcrcfore, it r,h(lttlcl he 
not:ed tlw.t thit:; t<•lli iR not intended as II thoroughly evHlut1 · 
Uvc t:est: for u product i; ubjcctcd to II sterili1,11tion mc,tlwd of 
lmlmowil (1ffodivenouu, U i~ intended 1>1·imt1ri~v 11~ II d1cck 
\.e8L oll l.hu prnh11bility th11t u 1we11iou~ly vt1lidal,(1d Htcl'ili:t.11• 
tJon pro<:odurn hnu hcmn roponl,tld, or to 1iiv<, «HH1lr1U1<\l\ of it:s 
tXmt.i11uccl offcct.ivene11s. A di1;c1.lij11i(l1\ o f f!t.<lrllity tr.sun~ ii; 
l(iven in Chnpl.er 78. 

It. jjhould be not.eel th11t. u "lot" with ro11poct to :-itorility 
t.<1eti11u is thnt eroup of produ<.!I, 11onb1i11el'l\ which hn~ been 
t::\rhjcctocl to thl! 1:1Mlc ~te1·ili1-otion prncod111·t1. For contc1iu, 
,,ra of n proclucl, which h1111e ba<m 1:1t.<1rili1.od by outodnving, 
for oxnmplc, a Jot Wt>tJld (l(>ll i1 Li1.lll,t! 1.h,>1111 proM~Aod in n 
particulnr 11tcrHfaer cyd(\. lf'or an a~epti<: fillin{! operntion, a 
lot would con:itit~lfo 1111 of 1.111.111(1 t)ro<h1ct eonlninm·s filled 
during n period when tl1(lrc W03 no chongo in the filling 
111iRom't1ly or cquipmont n11d wbich iii n,, lo11ge1· thnn one 
wol'king dny or shift. 

Pyrogon TeGt 

Tho 1>rcscnce of pyrog01111 in pnrontim1l 1>rop11rntionM i~ 
ov11luatcd by 11 qualih1t,ivc fever. rcflpon110 t,~fit in rahhitR. 
The USP \.est~ m·e <leael'ibod in Chapter 27, Hubbits m·o 
used ns tost animuls beCIIU$C they ~how 1) phy!lioloi;icnl re• 
1:1ponse to pyroger1ic aub11tnm:(,~ 1:1hnilnr to thnt by man. 
Whih: ri mini,mm, pyrogonic <101:10 (MPD), t,hc 1.11nount, just 
1;1uffid(11\i io c,rns,, u j)01titive USP }>yrol.(cn Test l'l!l!ponse, 
111>metimoll mo.y produ1:o ,rneort11i11 f,(!>ll: te&ults, n contt1nt 
oqunl to II fow timos the MPD will lMwi no unCl•rtainty. 
'l'h(lroforll, the l:cAL is vt1lid nnd hns continu(ld i11 lllll! !!iM(• 
introduced by Seiber t in 1023. 11. ~hould be u11d1>ffl l1H>d iht1L 
nof. nit injections m11y be 1:1uh.iMt:ocl to the robhit. tnAI. 11inno 

tho mcdicinnl ngeol may hi.vu ll phyr:<i<>logi<:nl effect on the 
te11t 1111imnl 1:1uch thnt ltlly fovor t(\i;po11ae wnuld !)(; m11Gltcd. 

A new tc~t for pyr(>gena recent.I:,, hna bcon llCl'!epted, not 
only for in-procc1:11:1 control foi· pharmnccuticol prncl11ct11 but 
olso for relense te:itin11 of 11ud1 produ(:Ul nnd for dcvkca. 11. is 
on in vitro l,crst bmwd (ll\ Uw l.((,lli111! 1)1' ,:olor devolop1111ml.11f i\ 
pyrogcnic prepnrat.ion in tb<J pr(!f:IOIICC of lbc lyMtc of tho 
nmchocyl.ci! of the hor1:1l\1!hO<: c: r,ib (J,imrdu~ polypluww.t). 
'rho Limulus 'l'c~t. HIS it iij l~nllod, is aimpl(ir, more rnpid und 
of greuter i,en~itivlty t.ht\n U11: robbit lost.~1 All.hough it 
dotccl.K only the cndol:oxic pytoii<mi; of Gm11H1egntivc bt1c• 
lcrin, th is prnbnbly will not limiL ita llill1 11ignificnntly sl.ncc 
most envil'onme11t~1l e1111tt11n in1111ki g11i11 i11({ onlmnco to stet'· 
ii~ prnduct.~ 1tre On1.1n-nog11tive, 'l'hc toat has 11nined in 
Atnturc to the point. t.h11t t1111,om,1tccl tc,rhniquos hnvc hc<ll\ 
dcvclopcd."2 

Particulate Evaluation 

Pnrticulutc mntl.er in pcu·ent:t,rnl solt1Li11llfi long hn~ heen 
roc<>gni1,ed 1111 unat:ceptublc, silicc f.ho \111or c:ould he cxpcct.e<.l 
to r.oncluclc t-lmt the pr<1~onc1;1 of vii;ibll). "dirt," would s111rn<.>1:1t 
thot tho product is of inforior qunlit.y. 'l'od11,v, it i8 recug· 
nizod t.hnt the presem:o of l)ttrticlo6 in i1oh1tio11, pnrt.iculnr ly 
if injected intnwen<>l.laly, c11n 1)11 hnrmful. Whilo clnta defin
ing the extent of riijk und ~ho effoct:1 1m1duced 11till arc 
limited, it IH\s b(l(m 11h<,1V11 thot. porticlcs of lint:, rnhblir, 
insoluble ch(11riicnlll imd other fornigu mo.I.I.er cn11 produ(i(l 
cmboH ill \,he vif..nl vr,:nn1i of llnimnls nml mnn.~:, l•'urthor, it, 
hc1ij lm(m i;how11 1.hoL'thc clcvclo}>mcnt. of inf\t1:1ion-J)hlobitifi 
may bo r<?lntod to tho prcscmco ofp11rticulc\tc mt1U1.ir in iniru
w11on~ 11uidll. i4 

'l'ho pllrliclc size of pnrticulnr concern Im~ not-lwon dc1nly 
doli11e;,1tcd, but. it hc,ij Imm lllll(f<O,;t.cd t.lui1.1;1i11c~ m·yt.hrocyt.cu 
ht1vc o diomowi· of' 11pprn1dm11taly ,u; J(lll, 1>m'ticlc1~ of mon! 
th<m ti µm 11lwuld ho Llw bnsiA tor evaluation, Thill is 11 

c<msid(ifilhly 11mal\l'IJ' p11rtido thlln c1111 he 1l11e11 with the un
t1ido<l eya; A))()t1.)xim1ltcly 50 µm ii; the lower limit m1leiiij th(! 
Tyndall etftl<:t ie uaocl wharchy pnrticlos 11s small m; J.0 mn 
cun h<.1 6QC1)1 by tho light ncattcrecl from them. 

Th~ \JSP 1Jp1ici(io11 t.hut. ~<,ocl manufo.ctmfog prn<:l.i(:(i rn-
11uireti that (!11\ih finol container of nn inject.ion be aubji!ct.od 
h11livid1111lly to ll virn11l inspecllon 1111d t.lmt col\(,Hilltmi in 
which visible port.iclcA can be Ileen shoold be d iM1mlod. 
1rhi11 I00% i1111pcctio11 of n lot of prmlucl, i~ dt11;1i111wd tA, 1>1·e
v<mt the distribution 1111cl u11c of pnte1it.ernhl which 1:011tai11 
1>11rticulntc mnttcr tlmt may he harmful p~y(;btllo,::ic,11ly Qr 
M~onicnlly to the purt.i ci1>rutt. Thercifore, all of tho 1m1duct. 
unitll from n productivn line <:urrerttl;v 1lre bcin1{ im,p1it:f,(!d 
individually by humnn in11pe<:l.c>r11 undi!r ,1 goC'ld light,, bt.ffll)d 
agoinstre!lection into the oye and ll~t\iMtll hlock·m•d-whif.e 
hockgrouncl. 'fhiB imipc(:t:iol'I ii! s\ibju(:t to lhc limitntioo of 
the 11i..:o of p1u-ticle11 tha ~ <:an be seen, the vurii\t.ion or vi1,\u1l 
ncuity fn)ll'l hlst)(l(:1.01' to i111:11>c1citor, t heir cnwti(llllll Alnto, oy•i 
struin, fotiguc 11111I oth\lr p,,i1·s(i1111I foct<1r 1:1 thnt will 11ffo(:t. 
wlu~t Is 1;1ien. H<>W(w1,r, it doos provide II mC111tA for climi11«l
i11g the fow u11i (;11 which norm11ll1 c<111111in vi~iblc p1nticl(l~. 

SiM<• il iA rocognizod that vi11m1l inspection will not dQtoct 
tho pro~ence ol' 1>nr ticle11 s.mlllltir th1111 11pproxi11111l!!I>' l>l) µrn 
in 11fao, t.he USP lrnl! ,~ijtuhlir;h<,d II mkr0Bco1>ic l.eiit lllt\t.J10d 
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for icl<111tif'_yi11g p11rticlcK in lnrr,c·volmn(l i11t,r(l.11(1111)t1fl Holu. 
tionr, nncl h1ui uct limits of 1)ot, mote th1H1 f>() portid<?~/ml. o f 
1011m 1md !urger in ttilm nml 111.11, inor(t Lhon 5 ))11rUcle;~/mL of 
25 ,,m nil<! lurrier in ~iic, ''!'hi~ mothod c:onsi8lll <:irncnt.ially of 
filtcrini; tt lllCUlj\mid atunplc of solution Uu·out{h 1.1 mcmbrrUH! 
filu,, undM 11lf.r11<:IMn cotulitiomi 011<1 t.htHl c:ountinti l,h<1 
pttr~idt•S 011 Lho llurfoc:c of the filtcl' \111ing obliq1.11: tiuht, 
undQr 11 micl'OHcope, nt. both 40X umJ lOOX mn1111il'ication. 
'l' h<:JJ¢ 1'11.ond,~rds arc hoing met rcmdily by IJ,e liit't{(l•V()lumo 
)lllt·ontorlll solutio11K c111·1·ontly l>!iillf~ n11\m1f1u:Ltll'Od in the 
tJS. 

Mo!'e rncontly tho USP ettf;Hhlii;lllld t;l1rnd,mlA for i\tllllll• 
volume porente1·fil!l to be l{iV(m intro11e11011aly, u!linu 11n ok1c .. 
tronic ini1trmn0nt thllf: cmmt~ 1md m1io,;11r1ill tllll 11izo ofJlOJ'l,i
clc~ by meo1111 of n f.lhnd,,w c~\I\, by I.he, pni'tide na it po11Hes 
f:hroui,:h II hiJ',h .. intmu!il,y li1:hl ll\!11m (Sl111r,ltc:r~: CUmd, 
liJAC). 'l'hti limit~ pre,;cr ib(1d 1)r£! not. 1no1·0 thun 10,000 
pn1'ticlr:l!/mL of ~ l.O 1im in 1:1ize ttnd not more Lhnn lOOO 
particles/ml, .:: 25 µm in 11i¼t1. 'l'lw11<; Al>u<:ificof:i,ma wcrc 
dcv<:loped 011 the p rnmille 1.11111. n~ m,111y 01; fiw: t;uch producw 
moy ho (lddcd 1',<.1 11 1 •l, b1)ltl<, o r 11 l(1rgC1•volumc pnrcnt.crnl 
1111d five pr.oduch11:1h0\1ld noL c<mf.rilmtc more thnn lhc over· 
nil limits of particlM J)l.'(!~1:1·ib<.'ld for n 101:g<r•volume Jllll'tlJJI.CI'• 

al. Whtithcr ot uot th1l8C .ito.ndn1·ds arc rnolistic toxkologi
cally hrrn nof, h!:!on 0Htahli11hml; rnf.hur, !:he objecl',ivc of t.l1tl 

comp(1nditllll is l.o <ilit11bli~h apoeifi<:ntion limit1:1 thnl: wf.l11ld 
(m(:(>Urag-C\ t.he J)rcpnrnt.ion of cl.cnn pnrent.cml sol11t.ion,,, p1:1r
t1c\1h1rly for Lhok<~ l.o bo given int.ravenously. 

Ji. ,1lao sho11l<l lH1 ronlized Lhnt. administration 1101.~ 1111<) ~lw 
1.och11io11c,:i u1;,id in the ho~pit,111 fol' p1·<.,pt11·i11g und t•1hn1J)i>1-
l.ol'ing intrnvonou~ infusion f1\1id 1111\Y intr(1di1(~C s11h,i(,1111ti11l 
nmounts of pnrticulotc mut.tcr h1to a11 oth~rwfao ,:11:,)ll 11oh1-
tion. T herefore, the ph11rmuc(l\ll.i1:11l t1·111nufo<:tm·or, the IHI• 
mini~t.rntion $Cl, mnm1foct.uni, , 1,ho hoapil.Al ph1mnnci11t, the 
nur!!c and t.hc phyt1i<:iu11 ltHtllt i;h1m, rofipo1111ihilitfo:1 fol' mnk" 
inf! ~me tlmt tho pt\tfonl rn1:c1ivo11 11 <:101111 in trnvcnm,s injcc· 
tion. 

'l'he USP 1nC/i.h<1da fol' counting nnd sizing pnrt:iculutc 
nmt,ter in h1tr11vilMUU 11olutious 1wc not t-he only met:hodij 
ovnilnhlo fen Huch dctonni11nt.iom1. A number of (!lc1:i;ronic 
p(1rticlc muntors nrc nvoilnblc thnt utie the light,-1:1<:l\l.t<!rin~ 
prindplll to l!O\lllt p1:u-t.iclc:; in n liquid l!1.11\1pfo (SupJ)li\ll'II: 
Clim.et, Met One, Jlo.vco). There 1.11~0 l11 mi iJU!tnin1c,11tnv11il-
11blc, which count8 pnrt.iclc~ nnd sir.tu; \,hem by mouJ'i1tring Lhc 
offect on the rer;i,;f·,unc('. b(!f,w<1011 i.wo oloi:i.roclc,11 ns the, f)111·ti • 

clti~ po:.~ b<.>twem1 them (8111,pli\11·: C,)u.ltel'). It is ohviow.1 
thul.only the v11mnl inllpcct.ioll cnn be llll(ld l'or in-lin(t cvnlun• 
tion of every contninur produced (loinm<;rci11ll:y, All of thMC 
mc\,hod111·c<1,1iro vory i,t.rint(lllll. ulf.rnc:101111 prop11r11tion toch, 
11iq111:ll LQ UfftHlrll f\!!lij(11mhl1! m:11\1rm~y i,1 1w,111ting u.nd Hizing 
only \,he 1)1H' ticltill in UH1 lj(1luf,ion, ml.httl' 1:h,m thoAtl lhnl mny 
have b1ll!II introd\lt1id i1rndvor1.,mtly durin1.: tho ~1rn1ple 1mm• 
arntit)I\ or !.he te~ti11r.< pro,ioduro. }i'url.h11r, f.hc.,11c-i toi;t: proct1-• 
duro,; lll'll derif.ru(iiivn 1\nd, tlrnroforn, can l11: performed only 
on Mmpll-lil of' tho riroducf.ion lol.. }i'urthor infonnntion mlly 
l>o found in o rcviow ,rrticlc. ii, 

Leaker Test 

Arnpuls that h1.1v11 been t1et1l11d hy fm,im\ mutt\. bo ll\1bjoctcd 
to u test t.o dot.ermin1: wlwU,er or l\Ot a l)lllll.lflgow1\y romnins 
lo tho 011taid11; if lio, nil or 1) Jl/lrl of tht? t:Olll.,;illt~ rtHly lo11k t.o 
the 01.1t.~idC! and Ml)Oil t ho p11d<11f{(11 cu· micro<>l'f(lmi1m1~ OJ' 

oth11r l•ontitm11\1111!,s mny enter. ChongoB in tcmpemture 
dutfog 1:1Lorngo t':illllili cxp11m1io1111nd eonlrnction of the ompul 
1uid oont(mtf!, 011d will 11ccc11t,u11tc intcrchan1~e if 11 ()Mllltf{<l · 
wny oxist.<i, oven if mkro~copk io 1:1)-.:c. 

'l'hiH ieKf, mmully i~ JJtirf'•)tmwl hy 1)ro<h11 .• it1g •l l'l<1g,1i.iv1, 
prc:,isuro wit:hin nu inco,nplcti;ily kMlcd o.mpul while~ thr: 11m. 
pol ill tmt.imly tlllhmorgod in II deoply colored dye Molution. 

Mm1t often, npJll'oximutely tl 1% mcth,vlel\e bl111J 11oh1ti<>n iH 
employed. 'l'hn t.ci1t may be perfor.1mid by 1mbjill:ti11i,: tlw 
11mp11l~ f:o ti vocmon ill H v1w1.1om (lh11mb1;1·, lho 11mp11IH boinrc 
ij\1b1m1rged in II dyl1 but.h Lhrou1;hout iho p1·ocuu11. Anothor 
p,•ocedurc frcqm111Uy om1lloyod ii! to ~imply nutodtwe UH\ 
11mp1,lt1 in n dyu b,llh. A modificot.ion of this is l,o remove 
f.lwm from U1c 1111tocluvo whilo bot. nnd quickly submorr:e 
them in n 1:001 b1lth of dye 1ioluLio11, Aft.el' cru:efolly rh11c1ing 
tho dye11;<.1lutio11 from tho outxiclo, <:olor from l;hlr dy1, wil1 b(1 
vinihlc wiLhiJI 1,1 lc.:nker. Lenkers, of eom·sc, m·o <li11<:nrdod. 

Viols nnd bottlo:. nre nof: subj!Jcf:cd to II lcal1er te"'· bo<:O.lWl 
the !!Mlin1: m,1 tol'i1ll (rubb1.1r J1t.:1pp(•r) is M t rigid. 'l'horn
fore, rc~ultll rrom imch II test would bo mconiuglca~, Howev
er, cvncunt,;id hot.tl<>..11 contnining n liquid muy be chodrnd for 
11 8hnr1> "di<:k" :mm1d Jlrnducml wlwn ~f.rm:11 with un impl1)• 
mcnt. such 11a ,l 1·11bbt,r mullet;. 

Safety Tc~t 

'J'he Notional lm;t;it,11,M l)f HMIU1 roqufroa of mo>iL hiolo((• 
ic11l product~ 1·m1til1c "afoty t.e11till(( in 1111imnl11. Unclor Lhc 
l{1;fuuvt?r .. H11rl'ili Am1md111011L~ iu Urn l•'t)dt:r,11 l•'ood, Dr111~. 
nnd Cosmct.ic Ad, ll'l<J~t 1>h111·m1.1Muticnl p1·op11rnti())l11 nro 
now required to b11 (.(!$Wd for sofot.y. Bc:1:nuse it. is entirely 
f>l)l:ll>ible; for II pttr(mternl prc)dnet u, pllH8 tht1 rnulinc sterility 
l,111:ll,, pyro1;1m 1.m1t. ,rnd c:lwmic1il onnlysoii nnd st.ill cnuse ,mfr.I• 
vol'ubhi nm,;1:ioni< whmi inj11,:t.<:cl, 11 Mftlt,Y f:cst in tmim11lt1 i.t1 
(!~i;unt.iHI to provid,1 11dditional 1lssunmce thof. t.J1e pl'o(h1cl, 
do(ilJ not 111111(! unexpected toxic propcrt,icM, Snfot;v t.e8ts in 
11nim11li, 11n1 diH<tuMed in dc:t./Jil iii t.hc USP. 

Packaging al\d Labeling 

A full di!!cUt-6ion of th.; t)11dv1ging ()f pr,1·ont<1rol prep11ru
li1>111; i~ 1.ll!YOnd I.he 11ropo of this text.. It is cs~entiul, of 
C(>UYIJI!, Lhut the 1)/lclrnging ~hould prnvidc omt)le prot(lcf.it,n 
fol' th0 product ngninst physical ciAmnge from ~hippinu. han
dling nnd atomge 11~ well m, prot,ecting light·t1cMit,iv1, matol'i 
nls from ultrnviolot radiation. An extem1ive review of thi~ 
uubject hns been publi!!hed,21l 

P11cknt;i11g ...... 'flw USP indmfo., 1\erwin rc<,11.1ircrncnts for 
t.Jrn pllcki.ging al!d aWrfl1(1l of in.i<)ctionll, 1\fi followu: 

l. Tl1t1 \'11h1111c of init•cli<>tl in ~i,itthi,do\,c ,:1111l11in111·, h: <ldiMd Ilk LhllL 
which iM Hp~dl'fod I'm· 11nronfornl 11dmini8lrnlion n(.<mt limv 1ul<I i< li,11il• 
1itl to <1 vl)hn111, of I L. 

2. l'or<•ll1(lr«I• h1t,,11<1,ul fhr it1CJ'IIHllit111I, inl,ritdffi,ornnl or J>orid1m1I 
ndmi11iutrnlitm nil• 111,c,l\111:ed 1111ly ill ,ii,11rle,<lu;,c, .::un lnil11,r~. 

a. IJnleHR 1111 individunl m1mogmph •11~-.:iffoH •>lhtrwi,.,, Ill> multi pl(,· 
cJc)Sl: t,~onl,,t i1\c1r uh,, ll (:(UltJ\in ft Vl)hmrn ofinjt~('.tion rnoro ;Jmn tmrfid<.+1\t. \,() 
l]crmH !J1c withdruwt\l 11nd ollmininltntion ,if :10 ml,. 

1. lnjodion~ pnclmi:11d for m;t• n~ iHi1.:111io11 ••1l11li1111r, nr l'or lu:mof'il• 
lt<1tio11 or dl11 ly,<iH nre. 1,xcmp(. from U111 forn1;11i111: w.q11i1·11111~11h1 rolnt.inn 
,.,, pncl11,r,i111:, (!,,111111i11f;rt, f,:,,· i11j(1~tiun11 J)11dt1l1(1\d rur 11111, nH hem,,l'il1.1•1L· 
tion or i1·ritinti,111 ~o!ul.ionH mny Im dc~i1111«cl 10 ~111111.y rn11iclly 1u1d m1,y 
c:nnt,,i11 t• vc)lnm,~ in (!X,~Cl1K Q( J L. 

!i. lnjodion~ inluudcd for v11lcri11ury \llll! uro ,ixompl from t.hc, pnck• 
ni:inrr •ncl Hl.m·11,;~ r~qu iranwnl,K conc11rni11g U,ij limiln\.ion lo 3iJ1r.lc,1l1)i•<1 
,;nnluinotH Alld l•> vol11mo ,,r 11111ll,lpl1:,(IMI: (:OnlaillotA. 

Lnl>t1lh11(•- -'l'IH! luboli111t of on injection mmit f)rovide the 
physicinn or other 1111er with nil ot' the lnformntion 11ced<1d t.o 
ai;omc tho aofo und propel' use of the therapeutic OfleUI .. 
Siuco nil ol' thi11 informi,tion conuot be placed on th1i 1111,n1!· 
dintc contoill(:r 1md he legible, il may be provilfod on accom• 
ponying print1id m11ttor. General labeling requirem•ml'I for 
d1·u1:s aro dfacusBod in Clmptcr l.07. 

A re~tntomcnt of the labeling d1ifil)it.ion~ mt<l rC1q11iro
lllt~nt5 of the USP for hljecl.io1\" I$ Ill! follow": 

'l'h<' l.orm "lnholin11" dt'~il(n11l,l:ii nll l11hcfo rind 11Lhel' wrlUon. prinlc:I m· 
gmphk m11t.tor 11po11 nn imm<'di11l.~ c1,11(11imir,,r <1111111, or in, 11ny 1>11,:kA1l" 
or wr,1pp1,r in wllid1 ii, iK ondoHNI, with i.11<' ~,u,~pi:ion of 1111, (1111.\,r 
ohi)))>i1111 c<►llluilw,·. ' l'h(, h•tt•> "l,11\111" 11,,,,11(11111.,~, ch,11. 1m1•1. ol' i.!1(1 l11bol • 
i11g 11pon tho: i11rn1<!!1i11(,, "011l11i11or. 
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'l'lw lnb~I ~U1tog IJ1u 11,1m" of !,he p1·c,Jlf1r111,i,111, , tw p<,rccnt.nl(\' ('(>IIU!l\l 
1,f' clr111: of n liquid pn•1nm11fo11, U1(, 11111,,m,t of 11<!(,i\'P. i11w(lcli1111t of•• cl•·.v 
1m,1,orntlon, th(, •olum~ of liquid h> ho ncld,,d lo 11t(,f1,,r~ ,m injv.,:(,ion or 
K11•pon~fo,1 frnm u dry flr<!p1n~1fr,n1 111,, ••>, 111, uC 11dmini~trnll<•ll, t\ ~1111~
tMni. of klor»~~ eondit.iomi n11d ,111 e~1,imt.ion dnk. Al11<1, t:h~ lnbol mnRt 
indicnl\\ t.ho 1\t11\1(1ofUu, mnnufnr.tm·Qr or<li~U·ihut.or nm1 curry 1111 i,fonti, 
Cyi11i; l<>f. 11111nbv.r, Tho Int ,11m,h1,r i, ,:npablo ol' pro,•i<linl( AA,ec~~ to th~ 
t~u,ipllll~ rnnnufocturing h iRlory of th<> Kpr,dt'ic pndrnl(v., indu,linjl' Mth 
si111:I« mnn11focl,1ri111t ijl1\f). 

'l'hc (:<>t•toin,,r Jnbcl iH ~o nrrun,tcll lhn t11 H11flfoiu,11,111•c,,1 ,,r 1.hc, ,:c,ntnin
~r r<>muinR mlt<>v(,r~<I for ilk ri,11 fon1(\h ot 1:ir<:11mforcn,:1, 1(1 1>cr111it 
i11o\r,11,;ti1)n of tho contonla, 

Tho lnlwl nH1ftt ~1.nt-0 l,h<, n111ne M th1, vchid,1 ,md l-hc J)r0111wti,,11,; clr 
e~dl Cl>llHl,itU<!lll, if ii iH fl mix(~1ro; Urn 11/ll)\Q~ m11l l'll'l)l)(Jl'tionK or nil 

suh•fuuco• 1,ddcd t.o ilu:1•cu~11 ~lnhilit.y or u,;Mulno~~ imd 1.h111•1<.J)irnlfo11 
dntc whor<' 1·<1q11irud by tho in(livi1hml n1<mo~rn1>h. 

Pr,murnli1111~ f11b11l11d l,,r u•11 /IA di,1ly11111, hemofiltrnl.ioi1 or lrri11nt.illt> 
~olu t ionH muHl llll'Ot Lho rnq11iru11rn11ta for fujmil.in11A nLhl!I' lh1111 (hoao 
r~luf.1111: I•> voh1m~ ,md 111•0 muHt he,~, 011 (hi, Jnbcl Hlulomun(,; thnt 1,h<w 
l\1'11 not inwnd<,tl for inLl'IIV<lllOU• ir\inr.t im1, 

lt1j(1ttin11~ it1to11decl for vv.Wrin1.ry '-'"'J ,w(l so lnh11lc1l. 

Hclfol'llill\OH 

I . ( :1·immh,111c,n GB: /¾111/ r«r<!n/<:r lil'h/1 A~so,· IC/(ll): 12, HllS2. 
?.. T,,,,~i,:nn11l, nit /1111 .J /10$/J l'h~rm .'N: (l4:'I, l(t'/'/. 
:1, Acr.l'edit"t.inns M1t11111il /m· Hu~/>illll• ,)(:All Cltic111ro, W87, 
'1. Bl1f1!ll)llrl DH: Dmi! itttd Clin /"/1111',ll I I : (14(,, lf)'I'/. 
Ii, ?.I 0 11H ?,JO, Cnmml G11,11I M,mufocturini: Prnctico in 1111111ul'llctnr

h11t, 11rn1,osKi11rr, pnckini: or holdi111: 111' dt'ltl(•; K1"1"""'• Sur,c ,,r ll0,:,1, 
l\lNlll<. US GP{), W11,hi11u1.-.11 DC: l!)lJ.l!. 

<l. 8picr,el ,\,I, No81,wunh,• MM: ,J J'l,r,mt St:i r.2: Hl7, l!lf,9. 
7. Sr.hl'<1~1t!rll;: /l1i<i !iO: 1101, l!J61. 
I), M11r~o11 DI<: ,) /'cu-«n/(•I' S,:i '/'«t'/111111 •II: l,l!i. 1!)117. 
!I. Aul-inn.); H111/ l-'01~•111,<!r I.Jnm ll•~<J•; .?,~; ?,'/0, l!llJ/3. 

10. 'J'M.h Mc,tlwil, /lull Nu !I, l' l)A, l ' hilndolph in, l!J/1?., 
I.I, T«c/1 M1,i/wtl.~ /Ju({ Ne?., PD/\, l'hllud<1lt>hi11, 1981. 
12. l•'ecl~rnl Std No 209(;, GSA, Wnahini:ton DC 2(M07, Murch l!l8U. 
l:l, Whytu W, Nivun L: ,J J"11r~1lt11r Sci '/',1d1r1,1I ,II): lll2, Hlllt,, 
J~. An•chcl ,J; fi11ll f '111·r.1111!r l>ru1, llssr,r :11 ; 17, l\►77, 

PARl:NTGli/\l. PFIEPARATIONS 1669 

(irimllli 'l'l,, Pv1m<,r Im ,,r, 11/: .lhitl ,'II: l'l9, 111'17. 
My1,r~ 'I', (;hrni S: ,/ /"1mm1t•1· Sci 'J'pd11wl ;~'>: 8, H1a1. 
Si1111h M, Huvin J.,.J; f(1id 110.· :tit, l!l8G, 
Att11 Ni' A,•n,I 8~i 8/i: 1►01--'1:H, HIG:>, 
Mor1111n 81,, ~poU.• MH, l'lrnrm '1'1:r,/1110/ :1: U1--IOJ, 11•1, 1U'm. 
Nuil !;L, Gnllin l,A : ,I Par,m/,<!I' Sc:i '('fc,/,n()/ :m: rn, H)llfi, 
Coor,ot JI": l/11lf l '<1rci1l.1!r Vmr. A$~Or 2/1: 1 ~?., 1.9'1/). 
N'ovitRkY 'l'.I, Rythi•I' 8S ol 1J.i: J l'm·,wt,m· S<:i 'J'ecl11wl :J(i; 11, I !ltll\. 
G11rv,111 :1M, n uun~r BW: M<'<I ,) Au,,t. :).; J, .J11ly ,, , 11)Cl,1. 
D1)1\11!n r ('/, <1/: Am,/ IIIIH/> l'/1/ll'III :12: JOOJ. l !J'/6, 
Horcl1(1rl.S,J. Ah~ 1\ ct 11/: ,1 l'urvlltC•' 8<:i 'l'<!r;lm1,I ,/11: 21~. l!»J<i, 
1'<•~h /l,i111wt Na fi, l'llA. P hih1d"lt>hi11, I !>IH, 

l l ll>lio1tru11hy 
Ak~l'A M,J; 1'(11'~11/,(!l'CII (Jw1/il,v c,m1r11l, M(1rcd 1'1(,kk1,1·, N~w York. 

l!ll)(;, 
Avi• l<K l,nw:huk ,IW, In f{i11g l!li:, ,,.J; 1.l/~1><:11#,1;: 11( 11,foliicltt,fon, !llh 

cd, Muck Pull) Co, g11H\1)11 PA, Cilllp !I, 1()111. 
Avi11 en;, l,11d1mn11 L, l,ioh~rm1111 lJA, r.cl~; l'lwrmo1:r.11tir.nl /J11H(1ge 

P11rm.~: l 'C1r11,1t1:m/ Mi!dic1,1f111,., vol I, Mm·cnl D11kk~r, N1,w Y<,rl<, 
HIii~. 

Ibid, vol l\, Mnrc<•I J)(tkkor, N.-,w Yol'I<, I\Jll<i. 
Avlij l{K In l,Achm1111 I. ,,1. ul: 1'/w 'J'IH,111',V ,,1,c/ /"rn,·lk1• of llld11t/.rinl 

/1/rnrmu~.Y, ~Ir(\ 1)il, J ,1,,11 & l•'ohi~Qr, l'hil11d11lpiu, Ch~Jl• l\l unt1 22, 19813, 
Bt1,cl1 i,S, ~d: Disi11{1irti m,. 8L,!ri/i~11 ti1111 <i11li l'l'<!Rt<fm1tio11, !Int c,rl. Lt-n 

&, l1'~bigor, l'hili1d(ll(lhi1~, l!)tl:J. 
c~rlet,,n l•',l, Attnlloco ,IP, o<lff: V,;lilfr1licl1i 11/ A•~ptit: 1"/t111·muceutiral 

l'rn<:~~s~s, Mt1tC1\I D1iklr.ct', Nt)w Yorl<, JUl:l<l, 
Gn11glmm g)'l(,, K~rolulr I(. ~ds: St1wiliwti'o11 of Mr:di,:,1/ />rnclu<'ls, 

J<>hn~<m & ,l<1h0Mm. N,,w Brl)n~1~i<•k N,1, JO'/'/, 
M111'tin 11:W ,it n/; '/'ec/1lli<1u<'~ <1/ Motlic11r.ion, Lippin(,vU, l'hi111dolphi11, 

1!11)9. 
M 1,l(,Y,lll' T H, otl: l•'iltrn/./un ill /./1 <1 />lll/rm11cl!11t,iru/ Industry, Mn1•tt,I 

Dokl1~r. New Y<1rk, 11187. 
M~1·ym11u !Tl', NI; C;y11l>iolol/,)', A,~1d1m1lc, Now York, l!l(i<l. 
f'oorcon )'C 111: /~1•1·0Rr.1t•, Mnr1:ol Dol<11nr1 Nv.w YC1rk, 1!1111\, 
l'hlllipH GB, Mill~r WS, (t<fo: l11(111,t1•irrl St,irilimli<m, Th,k,: Univ P1·ceff. 

l)urh11m NC, !!17:l. 
'1'11rm S, l(il\g ltlt 81<wil1, n,,,1,1w F111·m.,, :),·d ed, l.,<,c, & Fc,hir,1:1·. 

Phlln<lel1>hin, 1!1117, 

FRESENIUS EXHIBIT 1013 
Page 378 of 408 



CHAPTER 85 

Intravenous Admixtures 

Salvolore J Tu,co, PhormD 
P,ofo~S()I cf Pho,mocy 
Tomple lln1Vt11s1ty Sthool of Phormocy 
Phllodetr,hla, PA 19140 

It hos betln estimated that 10% (►fall rlrugs ndminit1tcre<l in 
hospitnli, me given in the form of injccti<>ns ond their use is 
increasing. Port of this inc1·eo11e in parenteral therapy is due 
to the wider use of intrnven<►u" nuidH (JV fluids). In tho IL\sl 
decade the uRe of IV nu ids has doubled, inc1·c11~ing from liiO 
million units to 300 million units annually. Not only do IV 
fluid11 continue to servo ns the means for fluid reJ)l«ccment, 
electrolylo-bnlonce reslorntion 1111d supplementary nutri
Lion, hut they nlao arc playing mojor rolc1, ae vehidet1 for 
nchninisLrotion of other drug ~ubi,to.ncee and in t.otnl 1>11ren• 
tern) nutrition ('l'PN). 'l'PN fluids are finding greater 11$0 09 
the mean11 of odministC;1ring other drugs because of convc• 
ni1mco, the mean~ of reducing the irritation potential of the 
drugs nnd the desirabili ty fo1• continuous and intermitt.cnt 
drug thernJ>Y, The techni<1ues for providing TPN parenter
ally have improved steadily in the ln8t dccade,.nnd &uch use 
is increal!ing mnrkodly. The 111m of IV fluid~ for thoao pur• 
posos requirn11 the compounding of s1>ocific introvcnous ad
mixturM (parenteral J)l'escription11) t:o meet the clinicol 
neeclR of a given patient. However, the combiMtion of drng 
1mbstnnce$ hi on JV fluid can promote parcntorol incompati• 
bilities and give rise to conditions not li1vornble for drug 
11t:ability. A now area or gpocioliY.Ot.ion baa been crented for 
hospit,a) f)hnrmaciats who can develop t:he CXJ)crtise to pre• 
pore the$o soJutions- recogniiing their compatibility nnd 
stability problem8 and tho potentiul for contaminution- 
nnd purticipntc in the administ1·11tion of the solutio11s. 'l'hc 
complex compou,\ding of an ordor for 1'PN 1·cquiros know
ledgeable pcm1onnol copuble of mnking nccurat.(i cnlculn
tions, compounding nnd hoving aseptic t.(,chnlquc. The pnr
cntcrnl 1miscription i8 bocoming increasingly important in 
hoapitnls. Centr&lizcd admixture progrums are now found 
in 70% of th 11 naLion'!l hospilnlf! having 300 bcde or more. 
J~uipment i:wniloble for administ.-0ring IV fluids has become 
more sophisticated, ond has mado J)Ollf:lible incro11Rcd accura
cy of dos11ge 11nd led to the dovelopmont: of new concepts and 
methods of nutrition tmd chug therapy. 

Intravenous Fluids 

Lorge-volume injectfons intcnclod to ho nclminisl.crod by 
intravenous infuKion commonly oro called IV fluid& and uro 
included in tho group of sterile products refencd to Qfl large
volume parcntornla. These consi11t of single-dose injections 
having a volume of l.00 mL or more a11d cont11i11ing 110 added 
imbst:1111ccs. Int.rovono1111 fluids are put:kngod in contnh1<1rf! 
having n Cllpacity of 100 to 1000 mL. Minit:ype infuRion 
containers of 250-mL cupncity are uvuilable with 60- and 
lO0•mL partial rills for aolution of drugs whun \tS(ld in tho 
"piggyhuck" technique (ie, tho 11dminist.rlltion of a second 
solution through« Y-t.ube or gum-rubber connt'lction in the 
administration aet. of the first intrnvcno111, fluid, thus avoid
ing the need for onothor injection sitCI}. In ocldition to tho 
IV nuids, thi9 group also includes irrigation aolut.ions and 
Kolutionfl for diulysis, 

lntruvenous fluids nro stol'ilo solutiom1 of 1:implc chcmi-

cnl8 such oa aug11ra, amino acids or olectrolyteR-mnt.erials 
which easily can be carried by tho circolotQry systom and 
assimilntcd. Prcpnred with Wawr for Injection USP, tho 
solut.ion8 ore pyrogCJ1-frM. Becouse of tho large volumes 
administered intravenously, t.h<J absence of pnrt.iculate mat
t.er assumes a aignificant roil) in view of possible bfologicul 
har.ards reault.ing from in~oluhle porticlea. Absence of par• 
ticulnLc matter m· clarity or IV fluids is «s importunt: nt. the 
time of administration following thcil' mnnipulaLion in the 
hos1>itnl 118 it. is at the time, of manufacture of the injection. 

Limih for pnrticulote matter occurring in IV fluid!!, or 
Jorge.volume injecUons used for single-dose infuaion, arc 
defined in t:ho USP. 'l'his rop1·osonts the first regulaLory 
al.tempt to clofhw limits for pni·ticulate matter in pal'en
terals. Limit.~ also npply to multiple-dose injections, smoll· 
volume injcction11 or injection.~ prcpnred by reconstitution 
from sterile solids. 'rho USP definc11 1>11rticulate mot:ter as 
extrnncous, mobile, undissolved aubstnncei;, other than gn.~ 
bubbles, unintentionally present, in pnrcnternl solution~. 
The total numbera of particle9 hnving effoctivo linei1r di• 
mensions cquol 1:0 or larger than 10 µm and larger than 2& µm 
nt·o counted. Tho IV n~tid meets the req\1il·ement of tho test 
if it contoiM not more thtm 60 porticles per mL which are: 
equal lo or larger thon lO µin, and not more thnn 5 1>11rticles 
per mL which are equal to or larger tl1011 25 µm in linear 
dimension, 

Int.ravenous l1uid11 commonly are u~ed for n numbct· of 
clinical conditions. These include 

Cvtroctiou of cli$t.urbn11e<Js ill olc<:trolylc bolnnce. 
Corroction of diRt-Ul'bonecs in body 11uid~ (nuid rcplncement). 
Tho monn~ of providh11: basic null'it:io11. 
Thu haMiM for tho prf1Ctico of prov id intt 'J'l' N. 
Us~ n~ vehicle~ for ot,h<.>r drug R11bM.t111cM. 

In both of the lotter two casCIJ lt h11s become oommon 1woc
tJce to add other drugs tn certain JV nuid!l t.o meet the 
clinical nucds of the ,,ntient. Using IV tluids ns vehicles 
offor11 the adv1111tugee of convenionr.«, the mealls of rnd11cing 
the irritation potential of the drug 11ml a method for continu
oufl drug t,hernpy. Howovor, the practi<:o requirer; that cure
ful consideration be given to the swbility nnd com1>ntibility 
of additives present in the ]V nu ids ~erving 1111 the vohiclea. 
'l'hia npproach nleo demands at.rfot ndhcrencc to aseptic 
techniquUR in adding the drugs, I\S well BS in t.he i1dminisl:rn
tion of t,hc IV 0uids. 'l'hesi: r>roccchm.1s 11rc, discul$sed lu ter 
in the chApt.cr. The IV nuid11 cmnmonly uRod for parcntel'
als m·o 8hown in 'l'able I. 

Many disease states result in (1lecLrolyte depiction and 
Joas. Propoi· clr.ctrolyte concontrntion nnd balance! in J>lllll· 
mo nnd tissues are critical for proper body function. Elec
trolyt.o restoration and bol11nce are achieved most rnpidly 
through odministration of IV fluid~ . Required elcctrnlytei; 
includo aodiuin and chloride ions, which in normal saline 
more closely approximate the composition of the cxtrncollu
lar 11ui<I thnn llolutione <►f nny ot;he1· single salt:; pot11Msimn, 
tho principal intraccllult1r cat.ion of most body tisstws and on 
ee11cniinl for the functioning of tho ncrvoua nncl muscular 
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Table I-Fluids Used Commonly for IV Use 

lr!Joctlon 

Alcohol 
wit.h Dr'>/W• 
with 05/W in NSS1• 

Amino Acid (SynLlwUc) 
Amino8yn II (l't/,/}(lt/.) 
Frc,Amino m {Mt.O(tW) 
Truv1111ol (Tltt.~t<lr) 

Ammoni,un Chloride 
Doxlrnn 40 

inNSS 
i11Dli/W 

Dcxl,ran 70 
inNSS 
inDG/W 

Dextn,~c (Gluc1m,, r>r.,/W} 
Do>1t-ro~o nnd Sodium 

Chloricln 

Invert Sugnr 
(Pructc,sc 1rnd DcxLr<Jse) 

J,,nctnl:cd Hinr,er's 
(Ht,rlmonn'~) 
N11CI 
l{Cl 
CaCl2 
L11<,t11Ul 

Mnnnitol 
nl8o in c<>mbit.tnt.ion with 
,lox Lro~e or sodium 
chlt>ridc 

Multiplo cloc:trolyto 
ij(lhlli t)llij 

v11ryin,: comhlnr1Lio11~ of 
i!IP.ctrolyl.eH, dt:xtrost,, 
frnct.ose, Invert su«nr 

llinrtcr'H 
NnCJ 
KCI 
CnCI,. 

Sodium Bic111'honi1te 
Sodhtm Chloride 

Concontr11tlon (%) 

!I 
5 

3.6;'/ 
8.5 

3.5; 5.5; 8.li 
2.14 

1.0 
10 

(l 

6 
?..5-60 

Vllrying ooncn of dHxlr<>kl, 
from li•-20 wif.h vmyin({ 
conc11 of aodium chi!)• 
rid<! from 0.22"'0.ll 

5, J.O 

0.86 
o.oa 
o.oa:1 ,. ,, 

OA!i;O.ll; 
3;& 

1/GM 

pH 

1.\,2& 
6,6 
G.() 

~.f)-6.0 

6 
4 

I\ 
4 

a.:>-6.t> 
:UHl.5 

4.0 

6.0 .. 1.r, 

r,.o-7.o 

5.5 

5.0-,7.[1 

8 
,u; .. 7.0 

Thorapoutlo Uso 

Scd11tivc, tmuli:e•k, cf,lori~s 
8odutl11c, m1ali(osk, c11loriea 
Fluid and uutriont rOJ)loniuhor 

Motnbolic 11lk11loids 
Primh11r nu id for oxt.mcor

pornnl cin\ult1li<m 
Prim inn O\tid for cxt.rnco1·-

poroal circul~ti,m 

l'IMmn volumo axp,mdor 
Plasmn voh1111~ cxpondcr 
nuid 1111d nutrient 1·1,;)loni~hor 
Pluid, nutrient nnd oleclrolyf.o 

ropJc,ni$hcr 

Jo'luicl and nulfimit roplonikhcr 

Sysuimic nlkalii.ur; fluid nnd 
oluctrolytc rcpl<:mishcr 

Plllid and cle<:trolytc 
roplitccmont 

Pluid Md clcctrolyU\ 
rt•1)lt;niaher 

M~tnbolic ncidosis 
l•'luid nncl olectrolyUJ 

re1>l<,niRher 
Jo'l~1icl and elcctrolyu, 

rnplnni$her 
Stnrilo W11wr fu~J_n __ j(~ic_li_o_n ________________________ 5._fl _______ D_. i_h_w_n_t _______ _ 

•• fi% Dmi:tr<>E-(l in wt1H.1r, 
'' Normfll X•li11• Soluilon. 

11yatcm2 11s well 1111 thll hear!; magne~ium, ns n uut.ritionnl 
i;upplement especially in TPN soluUons nnd phosphntc ion, 
importnnt in a variety of biochemicnl renctions. In u<lclition 
to the number of stnndnrd cloct.rolyt:o fluids shown in 'l'able 
l, 11 )urge number of combinution~ of clcctl'OlyteH in varying 
C(mcent.rations ore nvailnblc cmnmCJrciully. SomCJ of these 
elect,rolyte fluids nlso contain dextro!le. 

Dextl'(>~c Injllction 5% (05/W) is the most frequ<1ntly used 
IV fluid, either for nutriUon or fluid roplnccmcn\., lt is 
isotonic and ndmiuistm·ed intrnvenoualy into n periphr,1'nl 
vein; l g ol' dextrose provides :u c11l nnd l L of D5/W 
Hupplieii 1'70 en!. 'l'he bndy utiliieS dextrose at II rntc of 0.6 g 
per kg of l,ody wciKht 1>cr hr. More ropid admini1Mot.ion 
can result in g)ycoRurin, Thornfore, 1 L of J)5/W requires 
111?, houre for asaimiltition. The pH rnngc of 05/W c11n vory 
from 3.6 f.(l 6.f.i . •rho wide rnngc permittod i~ duo to the free 
sugo,· oci,fa p1·0Hent and fol'mod durini: the 11torifomtion and 
~torugo of thc. injectio11. To avoid incompatil,ilit:iea when 
other drug aubstonceil nre udcled to Dextrose lnjocUon, tho 
posaiblo low pH should bo considered in using it ns o vehicle. 

More (,<()tlctmLrtil.t~d soluLiona of doxtrosa nre nvnilnhlc nnd 
provide incr(!.t\ecd caloric int£1ko with IMs fluid volume. B(!.
ing hyport<mic, tho mol'c conccntruted solutions mny he irri
tt1t.ing io pcriphoml veins. Highly concenlroted S<Jlutionl) 
ore admini11terccl in n larger central vein. Other IV nuids 
uHcd for int,ravenoui; admix tores tllld providing calories in
clude solutioni1 contnining invert sugar. 'l'horc is some evi
dence th11t frnctosc, unlilto dextrose, may he u9cd in diabetic 
patients; the 10% injection is hypertonic nnd providerJ a75 cnl 
por I,. Invert sug11r consists of equnl part./J of dextrose nnd 
fructose; it is cluhned 1.h11l the prefleuce of fruclo~e promotes 
more l'Opid utilizution of dextrose. 

lntrnvonotta fluids containing oryHLnllinc amin<> 11cidB c1111 
provide biologic11lly uaohle nmino odd11 for protein i;ynt.hcsis 
(Chnptor 51). Prot.cin contributes to Liaauo growth, wound 
rcpiiir and rm1istnncc to i11fectio11. 'l'bc, protein roc111iremo11t 
for t:he normal ndult ia I g per kg pel' duy; children ond 
paticmts under atrcfls require grenter umouut~. Attempts 
11ro mndo to mnintnin n positive nitrni:en l>11lnnce, indiMting 
that t.ho protoin ndminialorcd i" being utili2.e<l properly nnd 
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not broken down and eliminated through tho urino ns crcati
ninc and ul'ou, which 01·e normal wnste pruduci.s. In a puMi
tive nitror,cm balance ,,utiont.5 11re taking in more nitrogen 
thnn (.hey nrc c!iminnt.ing. Jn n negnt.ivo nitrogen bnl(mce 
there ia more nitrogen boing ruiminntod through tho urine 
regulnrly than is b11ing udminiatorod intrnv@ou~ly. 'l'his 
moons that tl111.1uos ore continuing to be torn down and rep11ir 
is not necessnrily taking pince. Amino Acid Injection cnn 
afford the tot.ol body requiremenk! for proteins by I.he proce
dure known a1;1'l'PN (discussed below) or he used fol'lmpplc
montnl nutrition by ptlriphcrol adminisLrnt.ion. In acldiLiun 
t.o the amino acids, these nut.ritionul injcct:ionH 11IK0 may 
contain dext.rose, elcctr0lytes. vitamins ond i1111ulin. Fnt 
emuh!ion (ln,tralipid, l{abi Vitrum AB; tipo.~y,i If, Abbott 
nnd Trauamulsion; Trav!lnol) somet.imM is used concur• 
rent.ly but ugually administered ot. a not.her :iite, 

Packa.gin.g Systems 

Cont.ainers fol' intmvonou8 Ouida muKi be. desig1rnd to 
mainta in solution f!tcrilit.y, clarity (freedom from pnrticulnt.e 
mntter) nnd nonpyrogenicit,y from the t.ime or prcplm 1t.ion, 
through atorago and during clinicul ndmiiiistrat.ion, Con
toiMr closures must be designocl to focilit.ote in,ierl,ion of 
ndminist rntion gets l.hrough which the injcct ioms arc odmin
isLerod, nt n regulalAld Oow-rnte, into 11uitable veins. IV 
fluids ore nvr,ilnblo in glo1111 and 1>lnstir. conl.o in<H'f.li the: latt.er 
may he made Crom either 1.1 Oc,xiblc or semirigicl plastic mate
rial. IV fluids are supplied in 1000-mL, 500-mL nnd 250-
mL sizes in ndclitiort t.o 250-mL capacit.y containeN! pack
aged with r>O or 100 ml, of D5/W or Sodium Chloride Jnjoc
tion for piggyback uac. IV fluids in gloss contnincrs nrc 
packoged under va('.\1tmi, which must he dia&ipatcd 1>rior to 
use. For flnid to !cove the JV gl11ss c(>1ll.ainN· and 11ow 
thrnugh tho adminisl.rntfon sot, Rc►me mechanigm i~ neces
aary to pormit air I.<) cmtcr the cont.ainer. Current flexible 
pla~tic systems do not require air intro<lut:Lion in order to 
function. Atmosphol'ic prel!i1me pros.~ing on tJw container 
forceR the fluid to now. 

All glU8s and plastic cont.ainerl! nrc single-dos& and should 
be clii;cardod ofter opening cvcm if not used. lntravenoue 
fluids ai-e packaged with apprnximal.ely a% exces~ fill to 
allow for removal of oir from the administrnt io11 set and 
permit the labeled volume to bo delivercd from the c(Hlt.11in
er. Tho containe,s ore groduot.ed nt 20-mL increments on 
l!Cales thnt purmit tho volume in (:ontninc1· to b<i d<ltol'mincd 
either from an upright or inverl,cd poi1ition. Glass contnin
ors have nhunilium llnd plastic hands for haniring, while 
pl11Ktic containel'!I huvc eyelet npcninl{A or plni;tic 11trap8 for 
attachmont to lV polca. 

Tabla 11-IV Fluid Systoms 

$0\o'CO Contalnor CMr:ictetlSIIC6 

Boid.er GIRNII Vacuum 
Ai r Lube 

13oxl.er (Vier/fox) Plnstic Polyvi11~•I chloride 
Floxiblo 
Nonvent.ed 

McCl11w Gla~s V11c11ulli 
Air tube 

McGaw (Acc-umed) Plostic l'olyolcfi11 

Abbott Glim~ 
Somirigid 
Vncuum 
Air (ilt~r" 

Abbott (Li/ecnre) Plnstic Polyvinyl chloride 
J•'loxiblc 
Nonvunwd 

"l'nrl of ndminJMlrnt.ini, Md. 

Fluids for !V use llrO avnilnhlc from U1rCC! i;ourccs; nil 
provide both glM& nnd plnstic contniners. Tho glnss-1.,"011-
tniner IIYHtcma of llnxt.cr und McGuw are similar. The r.hor
acteristics of cur.rent packaging ay;;tom!l nre ~um,nnri:,:od in 
'l'ablo 11. 

A<lmi11is tration Sc?t.s 

AdminiRtrotion sets u11ecl to deliver fluids int rnvenouHly 
nre st.erilo, pyrogen-free and disposnble. Altl,ough t.hcse 
sel.s !ll'O supplied hy diffornnt mnnufocturcrs, each for i(3 
own system, they havp, cm·t.nin busic componont.<i. 'I'hcso 
lnclnd11 n pluKtic sr>ike to pierce t.he rubber clo~nre or 1>lMiic 
scJDI on the IV container, a drip (sight) chaml.icr to trn1> nir 
ond permiL odju11t.mcnt of fl ow rate nnd n length (150 f.o ,f ()O 
cm) or polyvinyl chloride Utbing terminating in a irum-rnb
bcr injection port. At the Lip of the port. is a l'itiid needle or 
catheter ndopter. An odju8tahle clump (screw or rollor 
type) on the tubing piuc:hos tbe t.ubing to regulnLe flow. 
Since the gum-rulibcr port is self-scnling, nddit:ionul medicn
tion cnn ho nddcd to the IV syst.em nt. these porl.ii uf entt·y. 
Glnss containers that. have no air t ubes require nir-inlot 
filters de1iigned n~ port of the ndminii;tration Bet. (Abbott). 
See Fig,; 8/.i-1 to 85-5. 

Admini.~trutivn Procedures 

In the ndministr11tion of IV fluids, th1i p1·im11ry IV cont.,.iin
cr provides for fluid replnc~ment, ell~<:t.rolytc replenishment., 

I 
h i, 
V( Hl f - 011p 

chombE:1 

- - ... 1r,,e-t tlcm 
f>ife 

===-== c:== =';/ 
Fig 85-1. Parts of IJaslc adminlstr11:ion sots. 

1000 ml 600 ml 

0 
Target orea 
(for IV spike) 

-....;.:;_ Solld rubbet 
Stopper 
(cannot be ponotroted 
by noodle) 

250 mL copacity 
(Plggyb&Ok) 

l'lo 05-2. Abbott IV glass contolnor. The ttir venting Is provldad 
throuoh tho air tilter loc11ted ill tho spiko 01 lho ocJmirllSlration set. 
See Fio 86-1. 
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All<hliv~ 
I njuc hou v~r,1 

A::.•~: .. ::~~:i~:~~c:J -~-:l:•;;I(, 
Spiko Hole ..• . ··O °) 

~-"···· 

250rnLCo!)(tClly 
(Pl!J9rback) 

So101y 
Scnl 

Punclu,~ l'r()QI 
Soul (Alurtllmmll 

LOlti> 
Olopl1ro9m 

1'1(1 OG-3. Oal(ter 1111d McG11w gla:;s container~. Thll pins lie {1ir tuho 
:1llows lhe air to entc,· the boltlo (I!.; tho fluid is iMusod Into tho pul lonl. 
ThB opikc of the 11Clminlstrntic1n sot is "°' ventod. Soc l'i(l 85-1 . 

druii thcropy M nut.ritin11; the fh1id c:111 btl infw1od ov<ir o /4-
to 8-hr po,·iod. In iwme ca~ 1m IV l'Jui<I is infu,:;cd i;lowly 
for the i)Ul'IH>ge of keeping U1c, vein opr.n (K VO). Thir. will 
al l<>w odcli tirmtd dntns (.o hC! aclmini~ternd when rnqui rod. 
'l'lw prim11r~• IV flu id al110 can servo as a vehicle for ol-hc1· 
drugfi t:o be ndminist-<!l'NI, lhus hccoming nn intravt>.nou;; 
ndmixUtro (IV drip) 1rnd r<rnu lls in con ti111.1 0u$ blood lc,vob of 
added dr111:~ onC(l tJic stuad.v st:ot.o has bc11n l'(luchod. 

J.n prc,paring an IV fluid for adminislrn1,ion, I.he fo!Jowiog 
pro(:tidmc ia wwd. 

A,, t,11,,, ,... On,, 
(tm<;1(,.1t1I ' " (),"Ml.It• 
1rl,-rtllvo) 

V<mtud 
ti~I 

. , 

/
,,··"",': .. 

L . 

. ] 

IN'fHAVF.NOUS Al)MIXTlm Es .,,, I 
A 

C 

Add1t1~r" 
llCI t 

B 

Fig Mi-~. (A) Al)l)Olt (l.iloc:nm) polyvinyl Cl1l(lride flOl(l\)lf) cont,,iner; 
(0) Baxtor (Vin/lox) polyvillyl chlorl()e l l<tXihtc co,,loiMr: Mi;Gaw 
(liccumG</) poly<>lefin s1m1irIoid cont,,i,10,. front 1111<1 sklo views. 
Th<iso contai•lC!r~ luko ,,orwo11 l0d 1-1cJmlni:;trt1tion set,;. See Flu il5-·1. 

Noo-VMtod 
Set 

f 
i 

SolUno up ,, prh11.1ry IV llulcl lor administration. 
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I. 'l'lw •pike nduplvr <,f tJ,1, 1tdmi11ist.l't1lk>11 set i$ ill~<!rlml info the 
Rb)ppo1· c,r ao11l of tho IV conltlillcr. S(,t l•' lr,. 1!5,f>. 

2. 'I'h~ IV fluid is hunt: 011 n st~11Hl oi bodijido 1md nir i• pur~cd from 
t.hr. 1uhni11i•tr11tfon i.ct by Ol)Nlillf! th<, dt11i1 1) until Jluid con"'" ouL ol' 
neodlt•. 'J'ho lubin1( i~ lho11 (:lnmp(:<! 1>ff. 1:foc l.-'i1f % -5. 

:t Th'-' vonipttnct.urc is m~de l1y 11w1111>01· of 1.h1; IV lt>0 111, floor nur••• 
or phy><ici1111. 

4. 'l'lw inf'u~ion ro\o is 11dju,i1.vd l,y slowly oponi11r, n11d do:oinu 1.h(, 
dnm11 unLil tho dMir<,d dtup r!ltt•, 1•it•wod i11 tho drip clu1111hcr, is 1,b
toinod. 'l'lw 11u111\l rn1111i11r, lim~ i~ 1 toll hr (\ISllally l :if> mLaro tltilivorlld 
in I hr). Drugs ,mr.h 11• l11ipnri11, in,11li11. lid,waine or dupnmi110 mny be 
J>rt.>Ronl. in tho IV drip, Whci1 p<>lt111t drug~ nm prnsont., Oiu now mt.cs 
will w1ry dv11ond on tlu: d inirnl t,onditicm of th" patient, Sol~ nrll 
<:nlr.ulnlt!tl l<> deliver 10, J ri, 20, nCI or (;O dropfl per mL <lo11m11lint: on the 
lllAu 11fnc.U1ror. Seo [i•i,-: Hf> .. f1, 

lnLermiLtcml udminhMiition of on antibiotic and other 
drugs can be achieved by ony of three 111eU1od~: (l) direct. 
intravenou8 injection (JV bolus or push), (2) nddit.i<m ,if (.he 
druir too predeltmnincd volume of fluid in II volumo-cont1•ol 
device 01· (3) ua!\ of n :reco11d contt1inm· (,ninibottlc, minibag) 
with on 11h·N1cly hanging IV fluid (piggylmcking), 

Direct Intravenous lnjcction--, .. Small volumes (I t.<, f>O 
mL) of drup,ii nr!\ injected into (.he vein over 11 short. ))llriod of 
t.hne (l t:o 5 min). The injec:Uon nlso can be ml'lde through a 
reacalnhlo ((lltn•rubb£,r inje<:tion site of on 11lrcody hnnging 
IV fluid. Thi~ meU10d is $Uitoblc fm· n limited number of 
drugs but too haznl'dous for most d1·ugfl. 

Vulnme~Control Mothod- Volume•cont rol $€!{,~ provide 
n meuns for intermittent. infusion c,f drug 110luii(1lls in pt·cci~e 
quantities, t\l. controlled rules of f11)W. 'J'hese unit.<i consi11t of 
culibrnted, plo11tic, nuid chamho1-s ploced in o direcl. line 
under 1m ostablished primlll'y JV container or more oft.en 
11ttnchecl to an indeJ)endonl: fluid i;upply. In either case, the 
c!mg l.o be admini$t.ered iR firflt recorn1tit.ut.ed if it i1, n $tm·ile 

. 1mlid and injcctod into t,hc gum-rubber in.ic<:l.ion 1>orL of the 
volumo-control unit. It. is tl1en further diluted t.o 50 t.o 160 
mL with tho primary fluid or the sllpnrnte fluid reservoir. 
Administration of t.he tot.al drug-containing l!olution ro
quires 30 to 60 min and produces a peak concenll'otion in UH\ 
blood follow(\d by n valley if the d0:;i.\ge i1, <l i~continucd. 'l'lw 
following volt1111r.-co11Lrol set~ ore nvnilnblc commercially: 
Soluset, Abbott; IJw·etl'ol, Bnxt:<1r 011d M etl'faet, McGnw. 

'l'hc procedure for setting II)) on int:lmnitwnt IV iui\11:ion 
with u v<>lume-control imt i11 UM follows: 

Flo 85-6. Vol11mo•control sot. 

I. Using nsopt.ic t<,chniquu, the kJ>il<-0 <if the, volu111c-c1)11t.rol 1«1\. i• 
i116ortotl into 1J10 i>rinmry 1\1 l111id or i1 t.OJ>11rnt.c fluitl co11tni11er. 8u1.1 l•'il( 
llf>,tl. 

2. Air is p\l rr,od from lubing of the v,1h1m~-co11Lrnl Allt hy opc1tl111< Lh" 
dnmp~ 1111~il fluid coll\t$ 1.hrour,h, 

3. '!'ho clump i~ open,,d ahovc 1,hc culihrat.cd ch111nh<>r 1111<1 i i. i~ fillod 
wil,h 2li to r,o ml., Ooid fn)lll t.h<• t>rimnry JV ,,01\loinr. r <n· Aopor111.e fluid 
t:crnlninor. 

1. 'l'ho ,,J11111p i~ Ch>8~d ohow t.hc !ll1ombr.r. 
5. 'l'hn mcdkntion is injected t.hrou~h t,l,., r,um -rnhber port nf I.ho 

volumo-cout.rol unit., 
6. Tho clump nhov,, tlit dHtmhor I~ Qll<>111,d to co1111>h.1te tlw dilution 

to th~ d<tsirod volume (50 to 1/iO ml,), tMn dost•d. 
'/. Flow cmn ml•nco~ whon till! clump bduw l-ho volumc .. 1:unt.rol unit is 

opened. 

Pii;i;yback Metho<l--'J'he piggyback mQ.thorl Wigs 85-7 
and 85-8) rofer11 to the intermittent IV drip of a second 
~olution, the rccom1tit.11tr.d drug, throutch l,he venipunctuni 
:iil.e of an eatnblishcd primary lV systom, Wit,h Uii~ set.up 

I j 
\

C,.,,.. . .--•-.. 
----::--· 

<~\~:,:;;_-ft _ s t,oc 
i, · ¢h,11tl1J 

G\11)\ tutill~, t~i.- A>f veM 

11\iECIIM pot_l f J•";,~ 

'° • ,ooJ. :J. ~ , ,.,. '""" 

1. vi> liuia l :-J·'_hmnl)ci 

f;i;,,, o, ,/· ~.. .... l l . volw , .... np 
<..hombci 

ltClomp 
rn 

f'lg 65-'/ , Piggyback method: \he 1r11ormlttent 11dmlnistrat1011 ol a 
socond solution throooh the vanipuncture site 01 an ostablisI1od 

primary IV systom. 

Fig 05-8. Plggyllncl< ochrtlnlstr11tion setup. 
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the drng co.n bo thought of 11s en(.<irinv. the vein on ''top" of 
Lhe primary IV fluid, honce I.he de1;i1rnntion "1>im,:yh1wk." 
Th<i pif{gyb11ck t:cchniquc not only t!liminute~ Lim ,rned foi· 
m10U1m· vcmipuuctura, but olso ad1iov<is drug dilution and 
peal1 blood lovels within II l'(!lnt:iv<!ly short time sp,)n, ll$UOlly 
30 to fiO min. Drug diluf.ion helps; to rc<lu<:c il'ritntion, nnd 
early hiflh s1n·11111 levolii uni an impol'tm1t cmrnidorntion in 
serious infoctfou r<?quil' ing u1mressive drut( ihcsrr11)y, Thr.i;t, 
advant.nge~ huve popul11l'izccl t.lte piHgybo,:k method (,f lV 
thcra1>y, Ollpodlllly for tJw i11krmi1:t.cnt administ1·ntio11 of 
antibiotics. In using (.he piggyb11d1 f.echniquH, th(i ijecon
clnl'y unit is purged of' uir and its nuccllc ini:;c>.rttid int.u u Y • 
inj<lC:tion sito of the Jll'imary sut or into t.hc>. inject.ion 11itn nt 
tho end of the primury set.. 'l'ho pi1myhlld1 i11fosio11 ill then 
st~U't:ccl. Once it is com1>leted, tho prim,u·y fluid infu:;ion 
will he nmtnrtcd. See Fig 8/i-8. 

Primary IV ndmi11istr1iLiun 1wti1 ill'C availnhlc thot. huvc u 
!)\1ilt.-iu ~he,:k valv0 for u111! in piimybud, uclminh,trnt.ion. 
Whmi the piggyback ii; <,01111cctod t.o c111e nf thesH s<its ond 
Ht11rtod, tlio check vnlvci aut<m111tic-0lly dosM off t.lw primnry 
infusion. When the p imtyback rmrn out, thC? ch.eel! vnlvo 
uul.<lmaticnlly 01ww;, t,hcrc~by rcstrn'!.ing Um primary infu
$ioo. 'l'he c:Jwcl. valve, worlis huc1ms1~ of )}l'C$!lUre differ· 
cnco11. To nchio11e this diff!!i'encc, the primary cont:nine,: is 
hung low~:r than tJ1e second11ry bottfo by rne1.1n11 of an f!xl:m1-
sion h1111gcr. Sec J?ig Hli-!>. 

Mnnufnc:turnrs hnvl'! int.roduced minihoWc,s pl'efilled with 
various :mt.ibiotic produc:ts; cnd1 conLuiner is prn11idt1d with 
u plitstic hango.r for dirnct. :iuKp<lnsion from an IV poll! ns the 
piJJgybnck aolution is mlminist:c1·ed t.hroui:h the rcs,.wlnble 
gum-ruhbar injoc:1:i<)n site or. Y-typc fncilit.y of 1111 existing IV 
system. Roco11stitutio11 of piggyback unit.~ requinls only (.ho 
addition of a small volume of compatible diltteut,. ~inc:c 
rccon11tit:11tkm 1111d adminirJt:rntion proceed from the snmc, 
bott.le, 110 dn111 f;nm11for i:1 involved, 1.10 L1·tm11fer 11yri11gell nnd 
ndclit.ionul IV c:ont.nilrnrs me not t1N)Mt111ry. l'tcfilled dl'ug 
cont,ninHrs offor i;ignificunt advantagr.l; t.o ho8r>itnli1, 'rimo
s1winr,, les11 pot.cnUal for crl'Ol' nnd contruninntion and conw• 
nionce arc outst,rndin1~ qualities of this t:ype of paclrn,;ing. 
The need <:xiab\ in hospit,tls for 1Jwse typr,i; of innovntivc 
pudrnging (.o help nllcvinl~l Uw criticnl nursing shortaRO and 
reduce the CJrror J)ol:cmt.inl. It. is a 8ir,11ificnnt ovtm(. t.h11t dn11~ 
m1111uf.nclm·cr11 illld int.m111mmii; fluid man11fo.ct.11rcrs havn 

Extonsion 
hunger 

Piggyback 
(Mi ,i i - Bolllo) 

FIH ll!Hl. Pi99yl>11ck ad1nlnlstrat1011 setup with clwck vnlvo:i In 
primary 8HI. 

INTI-IA Vl;.NOUS ADMIX1'UHE$ 1!i75 

comhincd offort~ !'.<1 achicwe t}J)timal p1wlmgin,; for hnspiLal 
11$1i, 

Pi.wtial,fill contuincri; ovnilnhlc for ))if'f{Yb11dlin1: m·e 250, 
mL <:llJ)aciLy inf1mion hnt,t.lcifi or h11r,!I underfill<!II wit.h 50 or 
l.00 mL l)S/W or norm,:il s11li11e. The <lrng t,i b~ admiui,;
tC!rcd fin,t is rccont1tiluted in it.<, original 1>1.1rm1t1m1l ,1inl und 
them 1idded by no,idle un<l syrinHt) le> (,Jw pnl'f.iul .. fi!I contnii1-
cr. 'l'he ne•1dle of the r>ir.11,yhnclc delivery :1.\1Rl.m11 is iMortml 
into t.he Y -~it.c oi· 1:um-robber injcr.t,1011 JJ0l't of 1\ bunging 
primm·y infusion s01.. Flow or the primni·y intrnvMous fluid 
is swpvcd while t:hc dl'ltJ{ :;oloUon in the p11rti11l-fill c:ont.11i11-
()I' is ndminir.mr(:d (80 t(1 6() minut.es) . After the drng 1;(1lu
tion hoil been infust•d t.oh1lly, t:ho 1Him11ry fluid flow i1:1 i:ce~
iublislwd. When Ute next dose of drug is r1Jquirnd, the 
piggyback 1>rnccdurc is rop1:ntml, NlplndnR tlw prnfillod 1>t1r• 
tiul-fill uonl.ninor, 

Mcch1111icnl-'li:loct:ronic lnfui;iou Dcvicc6 .. -.. GruviLy IV 
odminb;trntion 9,Y9(.cms nre .1f'focted by mony Vttrinblcs 
which tC?ntl to nll.or the ncNn·1l(:y of U1e system, 'l'hei;t, in
clude varintiom, in the sii.e of the drip•chtunhcr orifict~. thu 
viRc:ol!ity of the solution being udmiuii;(.t!red, pl11stic eold 
flow, clnmp slippag1,, final filwrs, vorintions in t.hci pnt:ient's 
blood prnRsui·c and hocly mov11m1mtll, (:lot. fonnntion, l)l'P.K• 
su1·0 changos in IV containers rate of flow, t«mperntme <)f 

the IV fluid, chnn(:er; in tJ1e nMdle, and ot:hor f11ctol'il such ns 
kinkP.d tubing, ext,1·avusi1tio11 n11d changeR in the height of 
tho IV co11tuiner. J?low in t.rndit;ionul gravity IV i;y~tems is 
controlled by manunl dtllll})!l (oiUwr ll(,rew or rnllcr cl1\mp11) 
which cnn providu r.onaidernhle discrci1>um:ies in volume dc
livory. 'l'hosc foctorn hove promntcd the devclopmcmt and 
ust• of mcchnnical-clec:trnnic illfm1ion dovke$ to cont.ml 
morl! IIC(:uratoly the Hthninist.rntiou of' IV l111id1:1. 'l'hili grnup 
of deviMs includes infusion c:ontrnllers and inf111,ion pumps. 

Infusion controllors counl'. drop!! dect.roni<:ully 01' cxtrndc 
volumes of l'luid mech1mic111ly und c!ac(.ro11ic11lly. Huvinll 
no moving r.omponent.:i, controllers nrc l<1si; compl<lx 1:han 
pump~, being u~uully less cxperniive nnci hr.wing fewer mnin
tr.nnnce problems. l11fui;im1 1\0ll(.r.ollers an, arnvity .. t,ypn 
systems, hut t.ho cont.r(>l is regulul.ud auLomntkolly rather 
thnn m1U1\Jt~lly. In addition l.o inc:1·eosi11R the accurncy of 
dcliv1wy, cdor.l,ronic nqnipmcntmuy IJll 11ble to dct<:ct infilt.rn
t.ion of ttir, mnpt.y container~ ond cxcc811 01· d<;riciunt. flow. 

Infusion pump:, do not depend on gravity to provide 1.1w 
prcs~urc re<1t1ircd t.<1 infuse tlui drun. Pi:essul'r. i~ provided 
hy 1111 clcict1·k pump thot. propels a syringe, a llcl'ist:nltic or 
r()llt,r tl1wico or u cas8e(.to. Most p1unpR ore vohm1ct,1·ic in 
tlmt I.he tl1divci·y is t1Hi11su1·cd in millilitol'S rt1(.ht1r than drops. 

'l'he {1u11lity of pnt.icnt. c111·P. hus improvod wit.h U1e use of 
infosion devices. Fl<)W rates con be mnintninP-d, Lhcrnfol'I) 
purr.nt.ernl and ont.nal 11111.rition can ho cmHlmiled safely. 
fo nddition, accurntc drnr, thampy cnn b,i uccomt>lishecl with 
adult!\ nnd childnm nnd "runaways" ofIV iluid ndminiBl,ru
tfon t~tn Im climinutcid. 

l~inal-Filtor Dovices ..... Pnrticulate mntter. in IV fluids 
and IV admixt1.J1'C$ can ol'iginatc from mnny sources. It: con 
result: from thtl pnclrn1:ing componont}l of tho IV fluid, from 
admixl:111·(i irwompnt.ibilit.ic!l, frnm mllnipulntfon in prepar• 
ing Um admix(.uro 11.nd ov<m from the administ:rntion sot 
itaclf. Concern for pn1·t.ic11lat:e mat(;or lod to thci. design of 
final -filter devices for att.siching to tho ond oft.he tuhing of 
tho admi11i8trnt:io11 llCt. 'l'hoy 11fford n finnl filtl'llt.ion of tlH•: 
IV fluid before it po.sscis t.hr;mi,:h tho miecll11 inl:o Lho vein. 
'l'Jw device consists of a plw;.tic clu:imber cont11ining tl llHHn• 
bronc or stuinles11-11tMl filt:c1r bnving po1·i)sitfo:i v11rying frtHll 

5 to 0.22 µm. Ail' Ioele cnn be a prnblmn wit.It rnemb1·,,iw 
m1:or1;. Whim we(., membrnnc.~ with a JlOl'Ollit.y (1f 0.22 µm 
and 0.15 µIll 11re impurvioua tonir ut normal ()fCllS Ul'C!S 1111d air 
in the :sy11t.mn <:uuses hlodrnne, Jn ordor t,o pn?vcnt this, tlw 
filt,cr hou11in1t must. be purged complet.ely of nir prior to uso. 
Ncw(?l' designi; hove nir t•liminntoni. U11ing finnl .. filtor do, 
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vices ilwrr.1111c11 medication coi;t but rcclucca the biologi<:al 
hn1.nrds ussocintccl with particulate motter. 

Although considernblc information ia av11ilnhle concern
ing tho clinicnl uae of mom Imme filt.eri; in ontrnpJ)ing pol'tic
ulnt.c mnttcr uncl microorgunismii, JitUc information cxist.'l 
dcH<:rihing drug absorption by the filt.111'. Lit:oraturu on t1 

limitod number of drugs and filter mntol'ials indicate1:1 U1nt. 
drugs ndministornd in low dor,e~ might pre.'ient a pl'Oblem 
with drug bonding to the filtor.1 Solution11 cont.nining min
ute dosngm1 of dmgR, 5 mg or losis, should not. be fill.<ired until 
imfficient dutn 81'<~ nvoiluhlc to <:on firm insignificnnt 11b:101·p

tion. Drul{a not recommended to be filtered include oil 
parenter11l suapensions, blood nnd blood products, 1nnpho
terir.in B, digitoxin, insulin, intrnvenous fut umulsion!:I, l»it,h
rnmycin, nitro1:lycerin ond vincristine. 

New IV Delivery Systo11111-
f.'roze11 Premixes-- -Underway by Baxter is the. dolivcry to 

lw~pitnlR of frozen drug prodt1ct.~ pnckaglld in polyvinyl 
chloride contuiners. 'rhcso ore Rtored in a freezer in the 
ho81>ital'~ pharmacy, thnwe<l nnd used when needed. 

F<1spall/AD8-/()() 8ystem•---Eli Lilly supplies n non-PVC 
1>laatic piggybnck contuiner, nBmed Posp11k, which contnim; 
the dry, powdered form ()f certnin drugs (l<ctlin, Kefaol, 
Mondol and umpicillin) which, upon recmist:itution with the 
appro1>riat.e dilu(mt, nllowa dil'ect ndministration of the di
luted drU((. 'l'his avoids a tmn11forring step that normally 
tnkos plnco when reconstituting u powdered drug. 'l'o help 
in the reconstitution step, a sr,ecializcd dllut:ion pump 
named the ADS-100 syijtem is s1,11)plied. '!'he packngc c(e .. 
si1111 eliminotcs the ne<1d for t.rnnsfcrring between contoincr:; 
aft.er reconBtitution, nnd t.he 1''ospok nets us II finul delivery 
container. 

Abbott/ ADD- Vantage? System•-Int.roduced in 1985, tho 
Abbott ADD-Vuntuge :iyat.em hM t.wo p11rta: a plnstic IV 
bttg sold by Abbott thnl. is filled with Rolution nnd 1111ep11r11te 
gluas vial of powder or liquid drug :.old by II phn1·mnceutic11l 
manufacturer. Tim viol is <lllca6od by n plosUc cover that iiS 
rcm()vod prior to use. 'l'hc w1er locks the vial holding the 
drug into II chomber 111, the top of tho pins tic bag and mixes 
tho drug and soluLion by externally removing tho stoppol' on 
the vio.l, 

Nu.tri,nix-A Dunl-Comportmont contuiner ii; uvailablo 
from Abbott. 'l'his contftiner l\llows for long-torm paekog
ing of amino ncids and dextrose mixtures. 

JVAC-CR!S-'I'he IVAC-Cris (Controlled-Relense lnfu
Kion System) is o dis1>08oble adnpt:er designed to infuse re
con~tituted injectable drugs directly from the manufact.ur
er's single-doso viol. 'l'he CRIS adupter uvoids the need to 
transfer drug do11cs to piggyb11ck socondary containers and 
al MO eliminates the need fol' a aecondol'y IV aet. Tho udnptcl' 
hus a primary spike t:hot is insorted into t.ho JV fluid conLniu
er and o eec<mdnry spike t:hnt receives the drug viol. 'l'he 
vial spike hos two fluid pntl111: one sdmitl! IV fluid fr(>m the 
primary contoinor int.o the viol; the other drains drug solu
tion into the drip chamber of tho IV sot. A two-position 
v11lve allows IV fluid to flow directly from the t>rimury con
tainer to the patient or pasa t.lwough thCl vinl to deliver the 
drug. A 5 µm in-line filtor eliminate!! purticulntci;. 

'l'o oporate tho CRIS adnpter, tho drng viol fir:il is rncon
stitutod with 11n nppropriutc diluent. With the valve di~\I in 
the vertical (primary) pol!ition, the spike shield is 1·emoved 
nnd the vial iH nttachcd immediately to the CRIS spike. '!'ht. 
valve din I iB th(ln turned toword the viol, directing t.ho now of 
primary fluid into tho viol of drug solution. 'l'he incoming 
fluid dilutes nnd <li11plncc11 the dl'llg f!Olution into the d1·ip 
chnmber, through the primary set and into the p11tienL. Af
ter the de>so hu~ been delivered, the viol remnina on f;ho spike 
until the nex.t dose is required. Flow rato Ct\ll be ndjuB.t.od 
using n rollor clamp, electronic pump or controller. 

Mini-lnfu.~er Pwnps /01· Intermittent IV Drug Deliv-

ery- A novel co11cept in intermltt.ent. drog delivery, intro
duced 11cvcrnl ycnrs ngo, wus tho Bnrd 0 Hnrv11rd Mini-Infu0e1• 
Sy!item. Thii; instrument woa d08igmid for the adtnh\i&tr11-
tion of antibiotics nnd other mlldicutionl! dolivored intermit
tently in 40 min or lcA11. 'J'hh, bnttery-gonernted, lightweight 
inRtrumcnt Ul!Cil ;,tu.nd11rd cliRpoHnble syringeY and microbore 
disposable extension sci.I!. Different mocleLq are nvnilablo, 
depending on volumc-to-he.-dolivcred selection. This in• 
strument providus nccurncy, constant now, convm1io11co 1111d 
sofety for intermittent drug delivery. 

Introduced and designed for intermittent. IV drug deliv
ery, Becton Diokinson'i. 360 l11f11so1' ollows drug delivery 
intermit.ton1.ly over 60 min or less in o volumo diluUon of up 
to60mL. 

Jmptantable Devices- 'l'he lnfuae-A-Port (Phrmnacia. 
De/tee) wu11 duveloped to $t)tiafy the nood for repented access 
to tho peripher!l.1 or central vcnouii systom or dit·oct place
ment into an nrtery for regionnl therapy. This device moy 
be used tu withdraw blood, in addition to its uKu for holu~ 
inject.ious und i;hort 0 tc1·m infusions. Tho fofuso-A .. Port re
quires n spociol needlo to allow maximum life of the solf
f!ooling injection r,ort. 

1'h11 lnf'uRnid Model '100 implnntnble drug delivery ~ysLem 
is designed for loug-t.orm i,hompy in thr. nmliulutory pnUent. 
With a 47-mL 11!!0blc drug volume, it delivers II preciso, 
continuowl flow ton i;clP.cLed orgun or site via a soft, non trau
matic, ll()l)thrombogenic silicone rubber coth!\tcr. 

Intravenous Admixtures 

When one or more sterile products are added to an JV fluid 
for administrnt;ion, Lhe resulting combinnUon ia known BN an 
IV admixture. 'fo mniuu.in the chnrnctel'i~tiC11 of sterile 
products, namely sterility, freedom from porticulate mutt.er 
nnd pyrugons, it is imperative thut tboy be mauipulated inn 
1mil.l:lble e11vil'Onmc11t using aHeptic techniques. 

Envirommmt-Proper conditiona for miopt.ic hnnclling 
can be provided by luminor-flow hoods (ei,o Chaptcl's 78, 84). 
Within a. lamilrnr-flow hood, air filtered through a HEPA 
(hi~h efficieucy p11rticulnte air) filter moves in a parallel flow 
configurntion nt. a velocity of 90 fpm. HEPA filtei•f! remove 
99.97% of oil pnrticles !urger thun 0.3 µm. Si11ce microhiul 
contaminants present in air usually nre found on other pur· 
ticulntes, removal oft.he lnt.t.er results inn f1ow of uir free of 
both microbial conlAminnnts nnd pnrticnlnte matter. 'l'ho 
m<ivetne11t of the filt.ored air in o lnmi1111r-flow configm·ution 
at a velocity of90 f))m cnn mointoin tho urea froc of coutmni
nution. 'l'ho now of air moy be in either a horir.ontul or 
vertic11I pnttern. In the former cose the HRPA filter i~ 
locnwd nt t.hc buck ()f the hood und tho air now:1 to th(l front. 
In vertical flow t.he nil' pn11ses Uirough the HJJ:PA filt;o1• locot
cd in the top of t.he cnbinot nnd is exh1rnsted through n 
grnted area around the working surface of the hood. Re
g11rdle~ of th(i iypci of laminur air Oow, t.he hood must be 
01>ernted nnd maintuinad pl'operly ill 01·dor tt> achiuvo o 
so1;isfnctory cnvir(m1mint for tho prnpnrution of pui·enteril.l 
admixture8. 

'l'hc hood ia sil.unt.od boRt in II clenn arOI\ in which \.hero is 
Jiu.le t.rnffic now por;t the front of the hood. The inside of 
the hood is wiped down thoroughly wi th n suituhle <li11infoc
tnnt nnd allowed to run for nt leoet. 30 min before st11rting 
mani))ulntious. It is important to remember that the lami
nar-now hood i11 not, n means of storilizntion. It only moin
tuins an 0.rea free of microbiul contnminnnts and parti1:ul11tc 
matter when it hns been prc1>n1·ed, mnintninod 1111d utiliied 
proporly hy opcrator11 huviug proper a~opl.ic techniques. 

Before working in a laminor-flow hood the operator wm1h
es hiii hand~ l,hornughly nnd scrubs them with II suitnble 
d iiiinfecl-ttlll.. Some lnbomtoriea muy require gowniog 1111d 
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llijing 1;t:erilo 14loves. Sterilo gloves con be 1m 1.l$S(ll. hut ihorv 
i;i 11lw1.1ys the, problem I.hat. they cun give I.he opurnl.<:11· a fol~c1 
i;ense of sectu·ity. Gloved h11nd$ cun bocome contruninuted 
n1:1 em!ily as unrdovcd handn. Addil.ivcs and IV fluids lo lw 
used in the prepat:ul.ion <>f Urn 11dmixt.un;, nl<lllJ~ wiU1 suitnhlo 
:1yl'in{'<::1, are lim:d up in the hood in tlit\ ordei· thoy are t.o be 
used. 'l'h(< cont.niner8 must. he clo1m cmd dust..freo. 'l'lrny 
ore i11~pectod for dadt.y ,md freedom Jh,m crack,;. Oporn-. 
tors ani 1mcourngc<I to ui;e a li1rht.i111( devico fm: im11>oc 1:ing l V 
fluidfl for par\.icufot.c matt1,1· and cracks. The light.int{ dovice 
should l)(!rmit Lhe (!Ont11iner l,o be vi<iwc!d against. bol,h II light 
11nd a dui·k bnclq{round during im,pecl.ion. If t;hc IV fluid is 
pack11tied in pln11t.ic c(1nl.nioerl$, p1·01;sm·o i$ opplicd to 11ssurn 
Umt (.hey arc senlnd pr()purly and do not lenk. Soml:! labon,
tories disinfoci the 1:ontuincr1:1 p!'ioJ' Lo placing them in tlw 
hood. 

In W<>rking within ihti hood U1e opm·at.vi· wol'lrn in Uic 
c:enror of the hood, with the spncl.! bc~twt(!ll the point of 
operation and the fill.er unohs(.ruet.ed. If I.hi! flow of tlir is 
blocked, tlrn vnlidity of the laminnr flow is dei;t.rnycrl. Ai-t.i -· 
di!!! nre ,u•rungcd within Uw hood in a manner l.o prevent 
denn ttit from wushint~ over ditty objec:ti; aml contnminat:intr 
,,t.Jwr obj1wts that 1mmt rnmuin r;t.cn-ile, The working 111·<,n 
mu11t lw 111. hlnst.6 indrn:; from thll front,edf!O of tlm hood. As 
t.hc ciptwut,or Rf.ands in front of thn hood, his body 111\(.s itl.i ti 
buni.er tot.lie lnmiriur 11ir How c11using it to pa$!~ orc,und him 
mid c1·eate h11i:kflow put.I.ems whid1 1:nn cnrry room air into 
t.hc front. of the hood. 

Lnminnr-1.fow hoods mw;t bci moin!.uincd 1H1d civnhwLed 
pcriodir.ully to inMur<• thni they 111·0 f\111ct.ionin1r p1·01>orly. 
Th.c vclocit.y of air flow <:un be clctcmninC?d i·outil)ely using n 
vclometm•, A dc(:1·en1>e iii t.he 11ir flow us11ally indicaf.t•B n 
dogl!cd HEPA fii1;cr . Some l11miu111··•flow hoods l\J'e 
MJ\lipped wiU1 µres:mrc gimties ind icatini: prnssurc in the 
plenum behind the riltcr; in l:hP.S<• hood$ prnissm·o incrn;isc 
also cnn indicate a do1~gml filtr-r. Sct,tling plttles cun be 
exposed within the hood for given poriods of time to deter• 
mine tho prcHcnco of microbial <:ontamit11mti;. 

The heat way l;(l dot.ermiiw the J)l'oper functioning of a 
H!WA filter is to use the dioc\.yl pht.holuw (DOP) t.c:.i usin(l 
tho vnpor nt room l:cmpcral.ure. DOP vil1lor (pal'ticle11 of 
----0.a ,,m) is nlk1wcd (.(1 be tnkt,11 11p hy Uw hood t.hrough its 
intake filter. If the lll!:PA filtel' i~ i11t.11d and pro1)crly 
in~tulled, no DOP c1111 l>a det.ecled in the filtornd oir streilm 
using ti l:lmok11 phot:omct(!t'. (:(!rtifical.ion servi<:(!S m·e avail
able through cummm·cfol lnlHH'titol'i<$; 1.he HI.WA filt,<w11 
wit.hin lo.minor-flow homfa uhould he evnluatod cvm·y 13 
mcmths. 

Additivos---Tho fidditivcs ure injection$ packn1~1,d iu mn
pulii or vials, or skrilc>. solids; the l11t.t<ir arn reconst.itul,cd 
with u sui tahlo dih1t\J1L b()f'ore addition to the IV fluid. i\ 
fresh , sterile, db,posiible syrinwi i,; Utled for eud1 ndditivc. 
Bcforn romovin1( a mcttsured volmrn! from an 111n1>ul, the 
contain cl' is wiped with n d isinfoctanl:!:'olutfou. If Uic ampul 
is 8cornd, tho I.op can be i;napJ)cd off; if 11ol 6COr(,d, an ampul 
file muHt he used. A :iw1·ifo r;yriuge i~ removed from it:s 
protccLivc wrappinjl. The i;yringc nuoclh1 wi th ils C<lV<'r ii; 
!:lCp11r11ted from the syringe ascptitnlly mill muy ho replaced 
with o ~tm·il(, n6pimLing ll<l(\dle. Aspirnti11g nucdloi; usually 
nrn mnda from clear pluritic and wntniu n Muinlcss-stcel <>r 
uylon filter hnving a poros.il.y of 5 11m. Tho fill:r.r will remove 
"hum pul'iicles ,md ot:hcr particulnt.r.s from the injoct,i(m aH it 
is drown ur, from the ampul into the ~yrin1;:u. 'l'hc a8pi1·uling 
nc!uclle is roplm:ed with t.he reg-ular noi~dk. Thr. exact: vol-
11111<: ii; culihrnt.ed ll!HI the injection i9 rnody to he 11ddo<l to 
t.lic IV fluid (Sf:C Vitf 85-HI). ln thu casn of ndditivc~ pack
agl,d in mulliplc-,dose vials, I.ho protective cover ii; removccl 
1md !.he exposed tni·get: oreo of 1,hc rnhbcw closure disinf<H=t
ccl, A volume of uh·, cqunl 1-<> the volumo or ~olut.ion to be 
1·@1ovod, is drawn up into t.hc syringe and i11,i e11ted into tlu~ 
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l'lg 65•-10. Placing a11 additive Into 1111 IV lluid with fillr,1Hon through a 
rnemlm.me filtor {courl<1sy, MIUip(lro). 

oir spucc abovCl t.hc inject,ion wiU1i11 I.he viol. Thi~ focilit11t.es 
withch·awal nf 1.he injf:(!tiun. The 80httion is drawn int.o t.he1 
$rriuge, Uw <ixnc(. dose is mousurc<l and !:he injection is ready 
to be added t.o 1.lw IV fluid. 

Cert:1.1in i11_j11cl.ions 01·0 Hgh1.-sensit.i ve nnd prnl.<,d.od 
ngainst phoi.olyshl by Ow cont11inor p(1ck111filllI• 'I'he mnnu
J'act.urnr may mm 11mhcr gltt8s, individunl cont.ainel' wrapping 
01· an 11mber plostic <:0ve1·. Muny hospit1,t phnrm11cist.s use 
t1luminum foil a~ n protect:ive wrilt:> fo1· ii1,h1;-:icnsil,ive dru1;s 
during their udminist.rntion. 

In th() c11~t1 of drn1, substances hnvin11 poor stnhilH:y in 
aquoous solution, the drug iB p11clmgcd ni; u sh!dlc ~ol id, 
cit.her d1•y .. filled m· lyophiliied. The diluenl, recommended 
on t.he lubeliug ii; u~ed t{l reco11i::titutt1 the powder; 1.he propcn· 
quirntit.y of solut.ion th(!11 is remov1.1d for addiLion to t lw IV 
fl11id , Wlw11 lm·1:e volnmo!! of diluent m·c required for recnn
iitituLiun, ns for Kof'lin 4 i;:, n 11torile needle iK ,,laced tlrnmgh 
the clmm1'Cl to venl, I.he conl,ainm· tll\d fncilit.111.e 11tldWon of 
IJ111 di ll1lmt.. In order tu incrcn~e th<i officioncv of IV ndmix, 
I.tire p1·ot(l'Ullll:I, n limited numbur of h,.1:.piti;l phnrnmcii;t.i; 
have l'olllld ii. <:onvoniont 1~) f1·c,~1.t! rocorn,t.itutcd dru1~s. par
tfoularly m1libi0Uc8. 'l'ho i;l.11bilit.y of rc,con~l:it.uied d1·u1fl:I ls 
som,iwhnl, limiwd. In rmme <:llijOS ~tabilit.y is limi!.ml 1.0 only 
a few hours; in many c:astis, howov,ir, 1·ocons(.ituuid aolutioni; 
cnn be fro?.on and thawed ut. the timo of uisc. In \,he frn:r.en 
form t.hc iil.11hilit.y of Lill> 1:1nt.ibi()t,ic: solution c:1111 be in<:re1\sed, 
In n llltmbtn· of ini,t1rnce6 (,he i;tnbility in t.hc fr<>Y-<111 form i~ 
ltnow11 illld su1,plied by 1.ho mttnufoct.unir. H<iporl.!; have 
been published on the frozc.n stnbilit.y of cert.uin drug~. 
However, it. iR unwiim to freeze drug solut.iorn, without 1td<•· 
qua(.(l !!tability studitiS for guid,rnco. ln thost1 Cl\$~$ wlw1'(' 
puhlii;hed inl.'ormlltfon i$ 1woil11blC!, doi;t• ndher(inco must bP. 

7 
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1578 CHAPTER 85 

oh11urvcd u11 to freezing tempe,·nture, l! l()rt1ge condiUons nncl 
1>ackaging. 

Th ore is nn incrcnsing nw11rono1;,; <if Lhc potential hnMrd to 
1>hnrm11cists hundliug untineoploatic drugB.2 Although the 
cvicfonce is not concluflive, it nppcm'l! th1.H meo.sures should 
be t11ken t.o minimfae unnec:cssnry ex posurc. 3 Theae prec11u
tions include the UR0 of vertical huninur-flow hoodr; for tho 
prc,pnrntion nnd rcco11stih1tion of t.hesc ngonts, t.ho wcol'ing 
of gloves nnd 1nn8ks by the per110,mel, spccinl lohcling of the 
cont11iners to insu1·0 theil' propor hnndling and disposul ond 
periodic blood 11tudies of personnel involved in prepl.\ring 
admixtures of nntincoplostic agents. 

The procedure for plncing an additive in nn IV flu id will 
vnry depending on the type of IV Ouid 1>ockt1ging syRtom 
being used by tha hospiLal. 'rho packaging sy$tcms httvti 
been described in 'l'able JI. 

I. Hr.mow (.he 11lun1im11n u,ur ~1,ol r.xpo,inj( Lhl, Rolid-rnhbor closurt• 
with~ 111ri:cL circl~ iu l,ho ce111<•1·. 

2. Wip" Uio clol\11ro with ~11it11blo disinfer.tnnt. 
3. Insert tho 11eediu oft.ht udditive ijyringc tllr\>\t((h lhi: !nr~et 11rn11. 

Th<: \'Oc11tm1 wit.bin the hotUo dr11ws in th(! ~ok1lio11. 
~- Gently Rhnkc tl1c hottfo uftor t•nch nddi\.ion. 
:,. When complcl.t•tl, 1:ov<?r the. do•,1ro wi t.Ii u plm,1.ic prolht.tivr. r.np if 

it is not. In he u~ed immecliutdy. 

fl<•.~f.er (1111/ M,,auw l/i11i<I 01;,o• C,ml,<ii1wr., (/•'ii: flS.j) 

l. Humovt• l-ho 11lumi1Hm1 War smtl 1111<1 tlu, 11!umi11um dis<: cov~ring 
lhc l11to, dinphragm. 

2. Upon <ixpusini: !ho l11tm.: (linphrnHm, note t.h:tl. llu, lntr.x cover is 
drawl\ in ovor I.ht> ope11i1t!!N in the rubber closurn. 

a. Tlw lnrg1,r of lhi, Lwo hvl~~ receives the (lomini~trotfo,1 sr.t , th1, 
other i8 1.hc nir vont .. 'l'lm trinnRlc•$hllpod i11d(Jnt11t.ion t.11n ~erve n• th1, 
~ite for injcdinf( the ndditiveij Ofi well ns the openinf( for t.110 111.hnin it<ln\• 
tion set-. 

4. Wi110 t.111, dlnphraRm with n ~uit;ible di8in fcclrull. nnd r>itrco th<: 
Int.ex r.tW<•r to lll(act odditivc itllO bot.I.le. Tho vnf.uum within t.ho bottle 
will drow ndditivc rrom tho ,yi·in(lc, l)(I Ml rc,mov(, (.I,(, (ti11phr11t,m or 
l-lltl Yne11m11 will diS.'lil)lllO. Lt will b1• rc,movNI ut tho ti,,w of Hdministnl• 
tion 1>rior \o the inscrtfon of the ad111i11i6lrntion ~ot. 

(>, tl<>nt.1.v shul<o tho butllu 11i'tor cttch u1hlit-ivo. 
6, Whott complewcl, covur I-ho hoUlo with n plnHl-ic 1ulclitivc cup if lhu 

ndmini~l-tntion ~1•t i• not to he insork1l immcdinlely. 

/Jn,rler 011d A/,/,011 l'/i,elfr <:'r>11111im:r (Fill 8!;,,f) 

J. Romovo tl1c ud<litiso port t>rt>lo~t.ivc Hlot.wo and rub the gum• 
ruhbl!r plug wit-h 11 suititblo dialnfcdm1t. 

2. Acldilivtts 11re pl11cecl in i,unlniucr l,y pillrdn~ the ~11m-rubhc,r 
cover ovc,r the 11ddil-h•<• port. 

:l . After ench 11cl1litio11, milk tho co111.ohrnr to inR111·e 11deq11ute mixini:. 
4. Co11t11i11c,ra do not co11t11ln R v;wuum, but vnr.uum chmnbcr$ nro 

i.v11il11ble for O$e in cm1jnndi<n1 with \he Ooxible r>IMtic contflin~r. 
f>. Prnto<:tivc additive r.ops MO nvoilnhlo if ihe ndministrnt.ion :Kl!- i~ 

111\t inKorw.d immocliatcly. 

M~Omu Semfri1/iil J'/11tl-ie CvrHc<i111<r (Fig 1;15• 1) 

1. Rotnovo tho ucldiiivc porl protoctJv<t ,,ov(,ring nnd rnb the gom
l'llhhor plui; with o K1til11hle diainfcctunt. 

2. AddiLivus um 11ln1:od in c,mlniner~ by piorcing Um ,:um,rubbt•r 
ovi,r t.ho Adcl itivo port. 

\l. After ench nddiUon, sh11k~ tlrn conlninor ij4m1Jy lo i11K111·~ uclu411nl.u 
mixing. 

◄. Contninora du not r.ontniu o v1;-,uum. 

ParcnLoral blcom1>atibility- Wlum one or more nddi• 
tivc11 nrc combined with nn IV fluid, theil' prosence together 
may modify tho inhol'ent clu.m1cted11Lica of th(I drng 8Ub

stnncos 1>rosent, rei!\lhing in a pnrentoral incompntibility. 
Puront.ornl incomp«tibilit.ies h1wc been divided arbitrarily 
into three i:roup~: physic11l, chemic.nl and t.hernpcut.ic. Tho 
Iott.or ia t:he most diffi<:ult to observe bccuu~e t.110 l:Olllbina
t.ion results in u11dcsir11ble antagonistic or synergistic phnr• 
mti.co)ogic activity. (for example, the rc,port. thnt ponidllin 
or cortisone ontngonizes t.he eff oct of hcplll'in nnd produces 11 
miidonding picture of the nnticong11lt1nt. cffoct of hepnriu 
rcpre1:10nts n ihcrapo\ltic incompatibility. Phyi;knl incQm
p11tihilitie8 arc obi,ol'V<-id mo11t euHily 1rnd ('.l\n he dal.Mtod by 

clumgts ill the appon1·nnce of the ndmixtu1·e, such as a 
change in color, formation of n precipitate or evolution of u 
gns. Physicul incornJ>tl.Libilitioll fr(iquently con be predicted 
by knowing the chemical chnroctoristicll of the dmgs in
volved. Fol' exnmple, tho 11odimn snit:!! ofwoak acids, such ns 
phcnytoin sodium or phenobnrbit:nl iic,dium, procipitoLe as 
free acids when ndclcd t11 intravenous fluids having an ncidic 
pH. Calcium sall9 pr~dpitnt<l when added to nn olknline 
medium. Injor.t:ions that requil'o n special diluent for solubi• 
liMtion, 11uoh Ofl dinzcpam, prccipitnto when added to 11que
ou11 solutions bccnuse of their low water solubility, 

Decomposition of drug substances re!iulting from combi
nation of parentere.l dosage forms is called o chemical incom
patibility, an arbitrary daf!sificntion since 1>hysical inr.om
patibilit.ics nlso roa,1lt from chomicnl changos. Most chomi• 
en) incompntibiliti<lfl result from hydroly~is, oxidution, 
rod\lction or complexntion and cnn bCJ detected only with 11 

suitoblc analytic method. 
An importnnt fnctor in c1.1u11iug n parent.ernl in<:OJUJ)i\tibil

ity is a change in the Mid-base environment.1 1'ho solubili
ty and atubility <,fa drug mny v111·y us the pH of the, solution 
changes. A chnngo in tho pH of the solution mny bl\ 11n 

indicnLion in prndicting an incompatibility, cspccinlly one 
involving dl'Ug Rtnhility, Hin<.-e U1i9 iB not necc~!larily appar
ent physicolly. 'l'he effect of pH on stability i!! ilh1stmtod in 
the cuse of p,.micillio. 'l'he an~ihiot.ic remains 1:1ct,ive for 2-1 
hr al 1>H (iJi, but: nt pH 3.5 it. i!; de11t.royod in o ahoi·t time. 
f'otos1;imn penicillin G contains ll cil.mtc buffer and is buff
ered Ill- pH l>.0 to 6.ri when r11con11t.it11t(ld with Sterile Wuter 
for Injection, Dextl'osc Injection or Sodium Chloride lnjoc• 
tion. When this recorn!titutcd solution is ndded Lonn iutrt1-
ve110us Ouid such M Dcxt,rose Injection or Sodium Chloride 
lujection, t;hc normt\l ocid pH of tho solution is bufforcd nt 
pH 6.0 to 6.1.>, 1.hu11 nssuriug the nctivity of the nntihiotic. 

While it may be impossible t.o prcdic:t and pr<:,venl. all 
paruntcrul incomp11tibilit.ie11, their occurrence cnn be mini-
1nized. 'l'he IV admixture pharmacist should bo cognizant 
of the incren11ing body 01 literature conccrtiing pn1·,.mt:orol 
incompntibilities. Thi~ includes compntibility guides pub
lished by large-volume pnr(lnt.01•(11 mnnufocturcrs/1 

.. 
7 C()Jn• 

p11Libilit.y studimi on individunl pnrontel'ul products by the 
mnnufactu1·er nnd published with the product ns 1n1rt of the 
lnbcling, the study of the Nationlll Coordi1111tin1: Committee• 
on Luri:e-Volume Parentcrals,8 reference bookall·111 and liter
uture report:s of studies with specific pnrenternl ~h·ugs. It 

1'he ph11rmacisL ahould encoi11·ago t.li0 tl$0 of as few ndditives 
M possible in IV fluids i;incll tJ10 m1mbc1· of potontial prob• 
lems inc1·M1,ei, llll the number of nddit.ivcs incrcuse~. Physi
cians should be mnde nwnrc of J>ossiblc incompatibilil.icis und 
the pharmocist cun suggest ultcrnate appr<,nchea to avoid 
the difficult.ies. In some insta1Hies, incompotibiliti<ls can be 
t1voided by selecting anoth<lr routo of ndmini11trntion for on0 
or more()( t.he dmgs invo)v(ld. 

Qunlity Control--h~nch hoRpitnl should have writ.ten 
procodurna covel'ing the handling nnd stor1.1go, use in prepar
ing ndmixturOll, l11beliug and tran11portntion of IV fluids to 
the noom. In-u11e daril.y ond storility tests should bo de
vised to aasuro that IV odmixturos retain t:ho charucteri$tics 
ot sterility and froodom from pnrticulot11 matter, 'J'l,nininl{ 
and monit:ol'ing per11on11ol involvod in pmpnration of IV ud• 
mixtures should be done on n regular hu~is.'2 'rJ\e efforts of 
tho hospital phann11cy should be no lo~s thnn those of the 
industry in following Cu!'rent. Good Mmmfllcturing Practice 
l.-0 assure t:he snfety lllld officncy of these ci>mpound<ld medi•· 
catiOllB. 

Total Parenteral Nutrition 

lntrnvonous admi11i11tral.io11 of calorics, nitrogen nnd ot.hor 
nutrients in sufficient Q\lnntil:ieR l,o achiovo ti11suo synt.hClliH 
ond anttholism is call11d t.otnl pnrontol'al nutrition ('l'PN), 13 
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Originully, the term hyperalimentation w1111 mied to de~<:ribc 
the procedure, hut it is being l'<lplaced by 'l'PN, t.ho lo tter 
boi111t morn deKcriptive for the tcchniqu(l. 

'l'ho normnl caloric requirement, for 1m adult i~ approxi
mately 2500 pe1· day. H these were to be providecl Lo~olly by 
D5/W, approximnt0ly 15 l, would be requh·od. Eoch liwr 
contains 50 g dextrose, equivalcmt to 170 caloriffi, However, 
it; ia only possible to udministor 3 or ,i L 1>cr day without 
c1,n1Bing fluid overload. To reduce this fluid volume the 
concentration of dextrose would lrnve to be incrcni;od. By 
increnRing the dextrose to 25%, it i11 poasible to udministor 
five t imes the cnlorief! in 011c-l'ifth the volume. D25/W is 
by1>ortonic and cannot be udministerod in lnrge amounts 
into n pot'iphernl voin without 1;clerosing t.he vein. 

Dudrick dovoloped t.he tochnique for ndministoring 11uids 
for 'I'PN by wny of tho aubduvilm vein into tho superior venu 
c11vn whore Urn ijolution is rapidly diluted by the IBrgt': vol
ume 1)f blood 11vuiluhlc, thos minimizing U1e hypertm1icit y of 
t.ho solution. For administrntion of U,c TPN fluids, ll cutho
tor ii. inllert,<!d mid retuinod in pince in tho ffuhclovinn vein. 
'l'PN is indic1ucd in putionts who are unul>lo l;o ingest food 
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due to carcinoma or extonsive burns; pnticnts who refuse to 
cu~. PH in t.he CA&e of depreMed gm·iat:ri<'.~ m· yomig patients 
imfforiug from nn<>roxia nervosa and sUrl{ic,il pnLient.~ who 
should not bo fed orally. 

'l'hc prefol'ted sourer. for calorick in 'l'PN fluid,i i& Uw 
cnrbohydl'tJ.te dextrose. Both fot emulsions ,mcl ok:ohol ni·e 
c11loric i.onrcos, but th tiy nrc not usod in 'l'PN fluids. In JV 
nuid kits commorciolly nv1.1ilahl11 for the preparation ofTPN 
11olutio11e, D50/W is provided. On dilution with amino ocid 
injection, the rcllulting dextrose concontrnt:ion ill 111mroxi• 
matoly 20%. h is this C◊IIC(Hltri\Uo11 that is ndmi11i11tcred. 

The ~ourco of nitrogen in 'J'PN fluids is cry11tallinc 11mino 
ucids (Aminos_yn, Abbott; PreAmine !JJ, McGaw; 'f'rauasol, 
'l'ravenol). 'l'ho Myat.11lline 111ni110 acid injection~ contnin ull 
the e11M11ti11I and none~$enti1.1I amino odds in the L-form. 
)?or opLimum utilizntion of amino ncida nnd for 1>romotini:t 
ti6suo re1ienerntio11, the nitroge1H<>-<:alorie l'ntio i;hould be 
l ; 150. Culori!.!s nl'e ncndcd to J)rovide energy for the mctnh
olism of nit.rogun. 

Electrolyt.e requir(mient:H vu1·y wit,h U1c individual pationt. 
The eloct;roly tes p1·eeent in Amino Acid lnjecLion arc given 

Table 111- Typlc&I IV Orders (Parenler11I Prescriptions) 

Prooorlpllon 

I. ll 
NS$ lO00 111L 

121i mL/hr 

2. It 
IO00 Dli + N8S + 

Vi!s 12hr 

:.i, ll 
li00 D& + 1hNSS 

rcvo 

4. ll 

6. TJ 

6. ll 

JOO0 cc DG + 1/iNl:lS 
Add 1 ump Vit." to 

each+ IO0ml( 
'fhiurnino 

E11cl1 to nm 6 hr 

IO00 cc D5 + 11?.NSS 
+ 20 mli:q l<Cl 

JO00 Hypornl + 10 
NuCI + JO !<Cl + 5 
MgSO., + 10 
ln~uliu 

Commont 

Sodium Chloride Inject.ion 
(Normal Snlino Solution) 
1000 mL, i~ to he 
<1dminitlterod 1\I. ,1 How r,\tc of 
126 ml, 1mr hr. It will 
req\lir~ 11))proximo.tcly 8 hi'. 

Dextl'osc Inject.ion 5%, J000 mL, 
contllining O.!)"k, 110di111n 
chlc.iridc and container of 
vit11mil1 J:J com1>h\x with 
vit.ltmin (; iK to be 
11dmini8Lcrcd over 11 12-hr 
period. 

Doxtl'090 lnjoction 5%, 600 mL, 
cont.11ininfl 0A6% sodillm 
chlorid~ i9 to bo ndm iniiit<lrncl 
Ill 11 11ow rule to keep lho vein 
open (I( VO). 'J'hc now rol.<l 
will bo upJlmximnt.nly 10 mL 
pl!-r I hr. 

Dextrose Inject.ion 5%, 1000 ml,, 
co111ui11ing 0.4ti% $1_1dium 
chloride, the co11tClll8 of ()l)(l 

1111\1)\ll vil,llmin B com1>lox 
with vit~nnin C ond s111Ticfo11t 
volume of'l'hinminc 
Hydrcichlnrille lnjcc~ioll to 
nivo 100 mg thinmino, iH to bn 
ndmiui~ter<id over u 6· hr 
puriod (npp1•oxim11tcly 1'10 
ml, per hr). A1ldiiionnl 
ordorM of the snmo cnn ho 
nnticipnt.cd. 

Dl!-xl.roMo lnjccLic)I\ 5%, 1000 111L. 
is to be provided contnining 
0.4/,% M<>cliom chlol'ido ,,nd 20 
ml•\11 potaasium chloride. 

One L of U1c hospi!nl'H bn9ic 
'l'l'N solution i~ w be 
provided wit.I, tho odc\itiou of 
10 ml<':q sodium chlorido, 10 
ml~tl 1wt11Haium chlorido, & 
mEq llllli!llC$ium aulfnlll 1111<1 

10 unit.>! rounlnr 1.inc insulin. 

r,,,scrlpllon 

7. 1l 
I 00() <'C H yJ)('1'{1) 

WroAminc) + 110 
mRq NnHCO:i + :10 
mgq lWI + Vits + 
!ill lfo.: I 11K11lin to 
run 80 cc/hr 

8. I~ 
I 000 Hype1·nl + 40 

mgq NnC:I + JO l(CI 
+ 10 Insulin+ I.O 
Cnl G h1c,,1111tc 

fl. ll 

10. If 

l{cnin 2 g + 100 mL 
D.W,1 !l hr 

0~11t111nidu 80 mg 
IVPBq 8hr 

Commont 

One, I. of l-hc husic 'l'l'N aol11Uo11, 
l~rnAminc, II, is (~1 be providod 
wit.h tho 11clditio11 of ,10 mli)q 
N,1HC03, -~O mgq potnssium 
chlm·ldc, the co11to11t~ of <mo 
conlninor vilnmin B complex with 
vitamin C plU$ 5 ~111its <)f r.:igulur 
zinc i11~uli11. It is to be 
ndministcrod nt the ftolV r11w of 
8ll ml, por hr (upproidmot.ely 12 
hr). 

Ont! L of the ho6J)ital's hnaic TPN 
solution it to h~ 1>rovidod wilh 
t!J<l addition of 4<l ml?.<1 ijodium 
chloride, lO mltq p1)tor;slmn 
(~hlorido, 10 units rul(ular i inc 
insnlill und l0 mL C11lc1um 
Ghl(;onato fojcetio11. 

C:t1>h,1lot.hin, 2 g, i~ roemrntituwd 
w[lh St.crilu Watl,r for lnj~i:tion 
1111d 11ddcd to 11 minibottlo 
contoi11ing 100 mL Dv.xlro8o 
l11jcctio11 5%. '!'his dose is given 
every G hr using 11 pig«yhnck 
bwhnique wl1.h II flow rn\e 
rcq11irl11g !JO t1) GO 111i11 fot 
l!~live1'y. 

Go11l11111iclll, 80 mg, i~ oddcd ton 
minibo1·,U,: c<mtnitiing 100 mL 
J)oxt.1'oao lojcc:l.ion /;%. 'l'hi~ d(l~C 
i~ 1:ivt111 cvo1·y 8 hr 11si11g tho 
piggyb11.ek to.clrniqm, (IVPB) with 
11 fl/,w rutl.l rnq11iril1B 11t lonst 80 
min (not loss 1.h,111 I mr: 1,or min). 
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on the lnhel nnd must be Lukc11 into consideration in deter
mining the quantities to be added. {)5u11l electrolyt,c con
centroLions ore required to full within t.hc following rnni~cs: 
sodium, 100-120 mgq; pot.A/%ium, 80-120 mEq; mngncsium, 
8-16 mEq; cnlcium, r, ... 1() mEq; chloride, 100-120 mEq nnd 
phosphate, 10-60 mRq. It is better to keep n 1:1 rnt,io 
between aoditun ond chloride ion~. In ,1cldi11g potassium, 
tho ocotote i-111IL is prefened to tho chloride. lf the combina
tion of calcium :ind phosphnt.e ions exceeds 20 m&1, predpi· 
tation occurs. 

In addition to the olectrolylca, t.he dt1ily requirement for 
both wator-aolublo ond fat-soluble vituminB may be added, 
ll6UOJly in f,he fol'm of n mult.ivitnmin infusion concontmto. 
Iron, should be odministercd 1,eporately from the 'l'PN flu
idg, 'I'roce elements such llll zinc, copper, mongnnes<i nnd 
iodide urc o <:01icm·n only in long-term cases and can be 
ttdded whon required. 

The Parenteral Prescription 

'l'he t)hyllicinn writo11 nn odmixturn c,rder or plll·ontoml 
prescription on tt phy11icinn's order-form locat.ed on the pa•· 
tient.'s chart. A copy or the order is sen◄. t.o tho phnrnrncy ror 
compounding. 1t includes the J)tl ticnt.'ll nnmc, 1·oom mun
ber, the intmvenous ihtid wanted, odditivcs ond their con
centrations, rote of now, atBrting time ond lenr,th of tlwropy. 
The order is tul,en by t.ho teclmici1m, nurse or phorniocii:;t t.o 
the pl111rmacy. Orders mny be telephoned t.o t.he phnnnocy; 
vcrificnt.icm with the original order is made on delivery of the 
admixture. IV orders usually 11rc written for u 24 .. hour thm·· 
a1>Y period; the potient.'a chart is reviewed nnd new ord!lrn 
ore wri tten <m a daily basis. 'l'ho order m:1y be for multiple 
contniner1;, ill which cnse the containers ai-c numbered con• 
secut-ively. Unlil<e tho cxtcmpornneooBly com1>01mded pre
script.ion, ndditivc:5 ore added wit.hoot. rego.rd to final volume 
of IV fhiid. The prescript,ion iij checked for proper doa<i, 
com1>otibility, drug allergies and i;t11bility. Additives llflttlll• 
ly nre given uu expirntion porio<l of 24 houri. from t.hti t.ime of 
preparation. Drugs r;uch 11s nmpicillin muy requirn sho1·tcr 
cxpil·aticm periods. 

The clerknl work for the ft(ltnix t.u ro is p1·ep111·ed. 'l'his 
includos typing of the label und the prop11rnlion oft.he 1>ro
f!lc worksheet. The profile sheet is filc~d ao that the phormo
dst will be alerted when subsequent c:()ntaincrs Arc d\lc for 
prcpnralion. Charging the patient's tlCCount. con he done 
from the profile workKhoct The lnbel includes t:he potient'R 
nnme, room ntnnbM, bott:le number, prcpn1'11Lion dote, ex1>i
rnt,ion t,ime ond date, intrnvenou6 fluid nnd qunnt,ity, t1ddi
tivei; ond qunntitie~, total Umo ror infusion, the millilitcm1 
pm· hnur or drops !)er minute and s1>nce for the 111\lllC or the 
nurse who hm1K1; t.hc coni:niner. The lnhel will be nffixctl to 
the container tipsidc down in order that it, cnn bn rond when 
hung. 

'fhe admixture is propnrcd by the phlttmncist or a imper
vised lechnician. Ju handlinr, 11tel'ilo product!!, ueeptic toch
niqueR aA di11cui.sed previously nnuit be observed. When 
complotcd, o plnstieoddilive cap is nffixed befol'e delivery to 
the floo1•, •rhc lnbel is applied nnd checked with the originol 
order. 'l'he empty additive containers are checked to con
firm the additives pref!ent. The t1dmixturc is inspected for 
any color change or particulate mntter. 

The cOl'llJ)let11d admixture is delivered to the Ooor. If it is 
not to ho infused immediately (withiu l hour), it is ~torcd 
under refrigeration; if rcrrigeruted, it must be used within 24 
hours. '!'he nurse checks for accuracy of pntient.'6 namo, 
drug and com:eutrotion, IV fluid, expiration date, Lime st.llrt
e<l and clarity. 'fhe infusion of ndmixture11 may run ahead 
01· bohind schedule, necos9it.oting that. t.be t>harmncist modi
fy tho proparntion of continued orderA. Exom1>lea of lV 
Ol'dcra nre shown in Table III. 

Uo!uronco~ 
I. Turco SJ: Drng 1,haorptlm1 ,,. momlmu,o fill.or~. 11111 J IV '/'lt(W 

Cli11 N11t1· 9: 6, 1982. 
2. ¼immorman PF, nnndol ph l(L, Bnr~loy l::W, C:allelli ,W: He,•om• 

mondntion~ fur the ""ft> handling of injc~tnblo ontil\ooplnRtic drug 
1u·O(h1cl~. Am J lfo~JJ f'lio1·m 38: I G!l:1, Jll81. 

:i. Gnllelli ,IF': J?,volunt.ing llw pou,nti~l hnwr<I of hnndlinf( n11t.i111m
l)laatfo dru~il. Am J /-111xp l'/ian11 :111, 11177, W82. 

4. N(!wl.on l)W: J">hylii r.oclrnmicnl d<,t.erminnnt9 of inoomJ)at.i biUt.y 
nnd instnbllily 1,r injor.t.11blu <lrur, ;;,:,1111-i<,n~ nnd 1ulmix1.urc~. Aru J 
Nos/) 1>J1ar111 :15: 1213, W7B. 

/i. l<i1111 ,IC: Gm"<I<' u, J)rmmleral Admi.,·tw·e~. C11H<>r Lnbornt.oric,, 
B<irkcl~•\' CA, I 987. 

6. Sh,)lll) i,J{, Goodwin NH: /mp/e111.-.,1/.,1/.im1 G'ui<IC/··-·CcatrilliU,d 
Arlmix111rr l'mgram. 'l'mv•mol Lulmr11l-0rio~. Morion Grov<, IL, 
1977. 

'/. Uood IV J>J'/Jcf'dure,; M<11111al. AhhoU. l.,"borl.lt<>ri<!~, North Chien· 
110 IL, l!!?ll. 

ii. 13t•rgllliUl J-1 1): Jn,x►111p11libiliti1<R in l11rr,c -v,1it1ma pnren11iruls. 
Dr111! lnt1'1II Cli11 Phnrm / /: 34!.i, rnn. 

\). Tris,;ol LA: Pnrentcr11/ /)l'IIJI h1/t1rm11tio11 G11icfo, /\m Soc lfogp 
l'hMm, W1rnhi11~ton DC, 1.974. 

JO. T ris~tll l, A: /·/11111/hm,h 011 illjt,ctil/1/i' Oru11s, 4Lh l~d, Am Soc 1-li>sp 
Phurm, WMhinghm DC, 1987. 

11. lfoh11yi1shi Nl-1 , m ng ,IC: Cumpntibi!il,y of commmi 11dclitive~ in 
prnf<iill hydrolyMt.~/dt!XLruge ~oh1tio11t. Am J lfo.<p l'hm·m :14: 
!il\\l, l!l'l'I. 

I?.. Snndori 8,1, Mubndcj,, HA, Avis l<J>:, Cl'IIZO tA. Mnrt.i11c,1. DH: 
Rv11hmlio11 of comJ)()\mdini: nccurr,cy imd M~pLi<• tuchnl(fuor. for 
inl-r1wcm1us ndmixturM. Am J /Jos1> l'll"1·m :ir.: ri:11, 1978. 

13. J)udrick SJ, Hhond~ JR: '1'0111I i11t.r11vonous fo~<li11R- Sl!i Am ?.211: 
'7:l, 11)'/2, 

Bil11iogrM>hY 
'1'11rr.11 .S,I, l(inn HI{: Sr.erifo J),1~u!J~ l•'orm,: Tlirir l 'rep<11·c1f.io11 cmd 

C:-1irtk11/ AJ)pli1:c1tim1•. :Jr,1, Len & P~hi,:11r, Phi111dol1>hi11, l!l67. 
'l'ri~$CI J,A: /f1wdl:,ach 1111 (njrcu,IJ/« Dr1111•, ,Ith cd, Am Soe Bow 

l'hnrm, W11ishi111?ton l.)C, Hl!:\7. 
Nutio1rnl Co,>rdinnt.ing Com1nit.teo on LBrgi!-Volume P11ren1w·nl$: Hee• 

onHnondc,d mothods for e-01111)01111dintt inl-rnvm11n1• ndmixturc,~ Ill ho~ 
pitals. 1\111 J /fosp l'lwrm ;12: 201, 1!17(,. 

Avi•, l<l!\ Al<or• MJ; /::l/.<•rilr. l'l'<'/)l>l'C1tit)11 for 1hr llos1>il-11I l'hn1·m<wi.vl, 
Ann Arbo:- Sci Puhl, Ann ArbOI' Ml, 1081. 
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Medicated Appllcotlons 

a.owt•nco H Dlock, PhD 
f',ol4>UOI of N,a1,n('l(4HJJJ(/l-

l)uqv~•"fl Unlvr,r>IIY 5<h<iQf Qf 1°hmmu(y 
Plmbv111h, PA 1~1a, 

'l'hti t\f)J>lic,11.iu,1 of m<1dici111ll ~uhaum,1011 to the Hkin m· 
vnrioul) hody ol'ificoH ia 1\ 1:1m«:c1>l-do11bLlcuo Mold 1111 h\11nJ1t1• 
ily. 'l'hn pll.pyr1111 rer.ord11 of 1111donl. li:r,,Yf)L<fo1u;rihl) Q v,1riety 
of ttuch mociknt1orn1 for ext<m1nl u~c. 0111011 d!l~cribad Uw 
UllO io Ron\/HI Umn11 of II forc!rt1nt1(1r to l<,d11y'N v1111i~hhlH 
(:rO{lll)K, 

Modi,:111.iona MIi uppl i(!(I In u vuriol,~• <>f fol'mn 1•11flc~c:th1jf t,hl! 
ingenuity nn<l ~citmtirir. imni:innUon of phnrnuwiHIH 1,hrough 
the ccnt.urio~. Now modos of drufl dolivery h11vi, h,1011 dove I .. 
ope(l t,o mmccly the llhor~c:omint,/\ of OMlinr vchiclo,1 or, more 
t<•<:ontly, t . .-, opt:imlio d1·111{ 1h1livory, Convorsoly, l!Olll<l oxtsr· 
11111 modi1:11tiomi hllVO l'ullon int~) ditmsc bociuitte of ch,m1101< in 
Urn pr1i(:ti<:11 of moclicinc,. 

M11dic11Lio11~ 11rc upl)li<tll t.o I.lie 1:1kin or 111,.wrt(id into hody 
c,rificm1 in liquid, ~cm11:IC)lid 1>r l!1>lid form. OphUinlmic c)i)I\,• 

monf.~ u11d t,Ollfot,l ll(iroRol product-11 will nof. be d iij(!\\~s<:d in 
thi~ d111ptor. Ophl,holmic u~o imposc11 rnl\11:11111l 1>0tt.iclo Ki1.<i1 

vh1co1.1ity nnd 11torilit.y 111>ecifknti1>nN 1.h11t roqui r(l 1icp11rul.t1, 
dct.nilcd di1n:11aaio11 (!!ee Chnptt,r I!(\). 'l'hc comploxily of 
plmrimu;uu1.ic11I m1N1~0I ayatcm11 uccc~aitutcs U1{:ir i11d111.1fon 
(ilaowhoro (1:100 Ch11pl~>r \)?.). 

Epldermal and Tronsdormal Drug Dellverv 

'J'lui S//.i,i, 

'1'l111 Kkin ofton h11tl bocn 1·oforrod f.o n~ Lhc lMui:111. of thu 
body 01•gf111R: nn 11vor11go nd11IV$ Hhin hM Ii ~111·1'11110 (lrcn of 
ohout. :>. mi. 1t i1' J)rohnhly th<1 houvio11l. organ of t.h,, hody. 
H~ tm:cl!llibility llnd th11 01>1)<,rt11nity ii, nffordH t() 1r111in l.f.lill 
111>1>lfod J)l'(!l)l\l'O.t:io1111 int11ct.fol'n 11rolon[(IHI timl'! huvo r11~11l1,-
1HI Ill itn incrom;ing uBo ll~ 11 routo of d1•n1( 11dmini11t.r11l.ion, 
whotht,r for loc11l, ret;ion11l or H,Y1>Wmic <!ffo1)(A. 

AnulQJni<;nlly, human akin m11y be do11crihod 111111 ~l,rntifiud 
organ wlt.h t.hr<ie dii!tinct ti,iA11c lnye1•ij: I.he epidorn1i~, lho 
dcm1iij nnd U11t A11hc11t11m1ouij fnt lu,yor <l<'i({ 87-l ). 

Epidt.irmfa, the ouwnllo1:1t: Ilk in luye1•, compri~c,s 11lrotifit1d 
ttq1111mm1a ~ipitholinl i::ella. Korol.itilzod, nnumiod rom111uiw 
1)f t:h<,ijQ (lctivoly dividing opitlormnl <:CJII~ t1<\cu11111!11 to 1\~ tho 
aki11 ~urfncl! 11~ u rnl111-ively thit1 region (about. 10 ,,m t.hlck) 
t.cmnml the i;t,r11t.mn corn<ann, or horny lny11r, 1' h<, horny 

Cf Alrl 

HRl!lu,,l (.!(lltNflJ.t ""~ j I , 
~rllAfUM Lut'tllUM .. -;1,;.;;i:z,_~~:·!~-~--~~~~~~~ fl 1of.,l,i11r, 
~YtlA'l"UM ()AMfUl Ot;vhl" I 

vt111-·---· ll(ff .. 8 

•nUIIV- · 
SUACt.OV~ 111,A'l 
11Mt t 4)ll tfc,( - , 

till'tAl 01,1\fj~-
1 

it.lllGV~~ra Tl9SV( 
Af1W03r. ti i,t,a 

r1.;•11 LA or 1tA1N ............ iWl','i('lllUlri: ' 

Amt: V 
V Ill 

Flo 117-1 . VorUcul UUClt()ll ol hUl'n!lfl skin. 

l11ycr iH it,K<M lnn1t1l11\r wlt:h I.ho kornt.ini:wd col111 ovorloppin1~ 
oni, t\ll<>t:hor ,md <:om1>rn~Atid into nl:,,)111. )!i luy<!l'll, ' l'lw 
rogion b<,hnvL•ll Oil rl t.ough but floxihlt: oohc,rcinl-mom1>1·111\t1, 
'J'ho atl'(ltum c:orncmm ull!o i11 m11rkc(lly hy,t.ro11co1,i1~-fur 
moro ~o tJ11m nl,hcr l<tirnthHlUH n1atoriol~ ~\1<:h llB hoir or 1111iln. 
Jmnmrimd ill wnt,or tho l~t)lntcd i;t.rnt1m1 t!11r.n1111m HW(,ll>l to 
nboul, three lhll(!K it.(I origin11I t.hi1:lmc,1111, 11hKorhil1« nhoul, 
four t.o fiv(l Limos i1:t1 wci,chl, in wntcr in t,he prn1~1:li~, 'l'h<! 
i:itrol.111n c<1r1111um (111wti1>11K Ilk n 1>1·otcicl.ivo 1>hyijiml n11d 
chemh:11I horricr ,md iA only ,;li1Jhc.ly jH:rnwnhlc 1.0 1,•01-0,·. It 
rnli,rdH wnt.cr lo,;~ from \mtllidyillg ti~H\11181 minimb:oH nltro
viol(!I. ligh1. l)(Ul(,tr111.io11 nnd limit.. th<,: trnl1·11nc1, ()f mi<:roor, 
g11nlkm11, mQdi<:ntion~ nnd toxic Kub;il.nncciK from with,,mt .. 
Tho Html.um cornoum iM nh1·m!(1d t:t1nl,i1111ously. Thu~. ii, 
tend» to b<l Uikkor in l'Ol(lonK mo1·1• K1•bJc1;t, Lt> ahrn11k111 <,r tlu-, 
bcnriog of w(li,-:bt, I tl'I ro1101wrntion ill providod by rnpitl (-oil 
diviaic,n in tho bt11111I <:oll luy<ir c,f t.hc opid1>rmi11. Mi1trution 
or d i11pltu:om<,nt. of dividing folla tow111•d1:1 U\11 ~lli11 s1.1r/.'11M iH 
11<:<:ompnnicd by dil'l'ct1Jnti11tion of Lho 11pld1lrmol cull~ int<\ 
l11ycm; ()f flat, lnn1i11otod phll<!K, 1\(1 nototl nhov(1. An 11ddi<; 
film (pJ·I r11ngin1; betwoon 4.0 nnd 6./i, clcpcndini:; on t.ht: ,1rnf1 
tented) mn.<lc up of mn11h1ific<l lipicl11 {:over.; tlw 1.111rfnmi of Lho 
t1tmt11m corm~um. 

'l'h~ dermi11 (1pp11r111itly i~ n 11111 utrucu1rc: involvin~ ,i fi
bro1111 protein mnt.ri>c tn11hoddod in 1111 11morpbouk, colloidnl, 
l,(l'ouncl 1mb~tn11cc. Pmt.cin, including collalfcll und ~lnKtfo 
fibcrt1, ill ori<intetl tlppro~imnl:<.:iy parollol t:o t.h,, (ipldormii,, 
Thi• dr;rmh:1 HUl>IH►l'l.f! n11d intc,roi;t11 with th(! opidonnis l'ltcili,
t1lt,ing illl conform,1tion to 1mdorlying mu~doA ,md bono!!. 
Blood vcKMolH, Jymphuticu ond nerve~ 111·<1 found wil,hlo tlrn 
dllrmi~. t.l\◊\11.(h only 1\crv<l fiber~ rMcJI IH!yo11d 1,h(, dor11•111I 
rid~os or 1>11J>ill110 in1~1 !.11(1 u<1rmi111H,ivo ~uf.(io11 c}f I-he ()pidt11•,. 
miH, Swolll gl111\du And hnir follido~ oxtonding from the 
domlis through th<1 opidm·mitt 1>rnvidc d iKcont,h111it.it.ll\ in 1111 

othorwiHc uniform it\l:c~11mc11t .. 
'l'h(l 11ubeu1.an/J()ll8 flll- l11y<ll' 8<1rvm1 ar, (1 cu!lhion for t.he 

dcrmia nn<l cpidormi1,. Collngonoua fihi:rK from th1i 11<wmi11 
thrcmd hntwcm1 Uu, occ:11mul11liom1 of fnt. (:(,IIA 1>1·ovi,l i1111 11 
collll(1ction bcl.wMll U10 1111J)(1tfici11I skin hwcrn and Lho ~ub
c\ll,t1t1<10u'I l11yor. 

llnir Jfollic)o11 andSw11nLGl1U1◄IH •"••lfomun llldn i~nprin• 
klcd libornlly wit.!1 1111rfr\<:o opcninKI! cxt,<mdinu IYOI! Inf.() 1,hc 
dcrmi~. J·lt\ir l'olli<:lcK, tol{cit.l111r wit.h th" 11oh11cmol1t.1 glmufK 
thnt Nn1>ty !11to Uio folllclck, mnkc up t.lw 1>ilo11oh11cM11M 1111it.. 
At>o()rino nnd occriM 11wMI, 1il,mds 11dd to tho t,ot.111. 

Pl1011obncoo11N Unit---l-htmlln hoil' ccmuiHtR of c:01\1p11ctNI 
korot.ini;,,ed Mllu formed by follir.lmi. $(,h,,coc111~ ,il11ud11 
<nnpty into 1.lio f11Uido 1:41\.0~ to form the pil<moh11coo1111 unit. 
'l'ho luiir folliclllK 11ro surrnundc1il hy ~,m$1>ry 1wrvc,a; t.lmK, nn 
import.ont 1'11nct.ion of h111mrn hnir itt 11m111uty. Hunum hnir 
vori<II! unormou~ly wit.lain Lhe ~OIM h1divid,11d, l.!Wll within 
tho Mm<, npccific hmly nrM, l 11div[du11l hnir,1 cmi vm·y in 
microKCOJ>ic nppe11r1owo, clinmut.cr. cul.iclii 11ppc1m·1mc(1 1111<1 
ovo11 pr(la(11wo or 11h11ent.u of J\11\dulln. 

Sobh(:OOlll'l/lmi<l~ 1t1·<i r1imilnr mmt:omicnll:v 111111 l\m<:timrnf .. 
ly but, vary iii ~izt11md udivil.y nt:cn1•rlinl{ t(1 l!l(:11t.io11, Popt1• 
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Tabl~ 1-Compooltlon of Sobum 

C::()ll!iUIU<tlllU 

'l'1•il(lvccri<lon 
Wox 1~!!1.m, 
Squohmc 
Chol(lffl,Mol l!)1,t••1·" 
Cholo6lewl 

WI WI 

l11U,>n in the IJMlp, fa<:<i 1ill(I 1\ll<lf~onit,11 11rotll!. m11y v11ry fl'Om 
400 t.o \l(}l)/cmi. l•'cw<ir thun l.00/cmi 11m fom1d i11 other 
1.m:1111. S<1h11(:(♦0t1H ((Jond(I 11.1·<, rir.hly ~uppliod wi1,h hlootl vuH• 

(ldij, 
Scb11<:0(1t11.11)<1llb l!ynth(il!i'l-O and uccumulul,<1 lipid dro1)lcl/1. 

This 1\C<\1tmultttion re1mltM in onlmwid ccllll whfoh fru11niont. 
to form m:blun. Scbmn i:i mode up of n mii1tul'11 of lipida. 
upproxirnnioly 11111:1how11 in Tnblo J. 

The Kcl1m:oou11 gl1md, co11w1ining $Chum, cell <lebri6 and 
microOl'l{ltlliHmll HUC:h 1111 ProJ)i1111,il,c,ctcriwn <1<:IWII, ill COil• 
11odod to lho pi1011ch11co<1lll! c:unnl b.v 11 duct, of ~<~111uno111:1 
(IJ)ilhQlium. When ncc(lf.lf.l (.o t,he 1:1urft11)e i11 hlockcd 11ml h11c .. 
toriQ multiply, Urn roMul!. 11-1 U111 <~1M<lo of ocnc. 

Snbmn prnf!um,ihly f'mu:Uo11H nH an omolli(mt, 11l1:lH.>11ih 
l<ligm1.1n on(:o sl,H IAld i~ WllM 11Hol<1u>1. Mo11t11g11n 8Uf,JCC&t~ that. 
t11lhum functions f.1(1 R pher1)11l(111Cl IA) prnvido t.h~ b11m1111 with 
l.l di11ti11divo uroiru1. 

Swont. GJ,uu1", .... . swML f.(londk oro c;lnsaifiod OM 1)pocrhrn 
tUld eccrino. Apor.rimJ 11IA11d~ n1·c ~ocr1,tory but 11rc not 1101:-
0!lflnril:,, roapoueh,,i to thor11111l 1,1limulntio11. Such glondEI do 
not prod\l(!O awettt in t-h<l norm,.I M1lllt10 of tho word. l\po
<:l'inc l{l1mds, how<w<n·, ,,l'um aro tlflf!(l(:i,1t(,cl wilh oc"il'lno 
:iwcnt ~lnnd~ p1ut:k11lt1rly in th<l 11xilln, 

T•)ccdno swontl.(l1111dH ore ,:oilod sotr<ito1·y gl1111ds, oquipp11d 
with a blood 1111r,ply, oxtonclil\g from the dermiH to tho opi• 
detmal irnrfocc. l~<:crin<1 11w1,nt, 11lnnd1:1 l°\mcUon w rcgulot,() 
houl. oxch1111go in mnn. A11 imch, thc)Y nm indi11p<mH11hlo lo 
3urvivol. 

About~{ million <1ccri1101f)n11<l1111rc thouf{ht. t.o bn di1,~l'ibul• 
ed ovm· th(! humon l.mcly. Di11u·ibut.ion 1111rioA from l<!RS thou 
100 Lo moro thnn :lOO/cmi. Gl1111d r.ount1111ft.er t.horm11l ~t.im• 
11lut.iou do not nlwnys 11g1·00 with 1;11111Lomicnl l'\Ollllt~. 

D11.1() Etfec1s and the Extent of Percutaneous Drug 
Dollvory 

Drug1:1 m·e OPllliocl l.o Uw 11ldn lo tilicil 0110 or morn of fout· 
1~<nwml offoc~: on eff(lct; on Lho ttkh1 11~1rfM(), mi oft't.l(!l 
withi11 U\O Atrnf.um cornoum, a mcmi dc!cm•1J(illl1!d offoct ro. 
q11irinK p<lllt½ituiion into tho <ipidormia imd dermis or 11 HYN•· 
temic effed r,:11~111.in" from dolivery of ~ufficlen( clrnlf 
thtough the epidormi~ llllcl ~ho d<!rmi~ to tho vnaculnLuro to 
1>rOdU(:(l l,h(lri1poutic KyH(.nmic COllMlltrntiOl\ll, 

Surfnc:o Eff,1<!t&-•-An activity on l,11<, Hkin 1m1foc<1 mny b(l 
in tho form of' 11 film, 1111 uution 11gainl!t i,11rface m.icroor1.im1, 
iHmH or II cl1mrn1iu1< oN'o(:t.. fi'ilm formntiou Oil l,hc 11kio aur" 
fu<:<, may he protcc:iiv<:i, Of{, 11 :1.im\ oxido ci·onm or 111,onscreen. 
l~iltntt mny be aorn0whHl, occhu;ivo ond f)rovlde 1\ moiaturi:1.
h1ri offoc:t: by d imini1d1ing l0:.111 of molHtm·o from UlO skin 
8m-l'nco. In Bnch in11ttUW1lt1 the film <,r film form11tion p,11· s11 
fulfils 1,ho oh,iectivo of J)l'Othwt tlosir,11. ' l'he 11ctfo11 of nntimi .. 
crobi11lt111g11i111;(', 1mrf'n<:o fl<>rt1 rnq\lh'e:1 m(i~e tlum 11i111ple de• 
Jivot•y t.(1 Urn site. 'l'ha V(lhido 1mml, t'1wilil,nt.o conh,ct. be
Lwoon t,h<111urfut<1 orr;1mism& 11110 the ocl,ivo in~roi.liout.. Ski11 
clonmmn, om)lloy 110111>" or eurfoct«nt..q lo focilitot.o t.110 ro .. 
mov11l of 1u1pP,1·fi1:inl 11oil, 

St.rat.um Corracmm 1crroct!l"•·•Drt11; cffocts witJ1in U10 
1ltr11tum corncmn nro 111:011 with (\Ol•1,11in llllllf:ICl'COllSi /Hltl\1110· 
lum:toic acid is nn oxt1mplo of n tlu1111e1•oonluc ngont which 
bot,b ptinctrntc~ 1u1<! i11 imhatontive ti) HLrt.1h1m cm·nctml cclll!. 

WI tr r: :: · 111 · ... · 1111nr rr:rr:rrwmr : :: :ew:rtt£1 r:r rr: M 
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Skin moi11turil-.ution tnkoa plucn within the 11trt1t\ml cor• 
noum. 'l'ha dr.v 011\.01' ccl111 111•0 hydml(ld by 11urfoc<! filmM. 
'l'hc incro1111ed mofot,uro rooulb1 in 1111 n1>p11rcnt aoftoning of 
tho 11ki11. Kornt.olytic OKOlll,ll, Huch !\ij kulicyli<: 11cid1 net wil.h" 
hi the 11lmtum corneum to c11u110 rt brnnkup or 11lo11ghing of 
l1tr11tmn 1:orntmm cell u1igre,:11t.c11. '.l'his ia p11rtk11lnrly im • 
porto,nt in co11diUm111 of ttbnormol !ltrntum corncmm 11l1d11111 
psori1111iH, 11 dilmnuo chnrncl~u·izcd by thi<:l{t\llcd 11c11ly plnqucis,. 

'l'hc 11trntum corncum 111110 1l'111y 11orvc 1111 11 teHeruuir pit.cast~ 
or dopot whcroin topicnlly npplicd dn•K 1.1<:cumulnt.el'l duo t:o 
1mrt.iUoning into or binding with Rkin compon1111(11. 'l'hl11 
iut.ornclion can limit t.ho 1mhH011ucnt miurat.ion of tho l)fJllO• 

tro.nt uulesR the iiitoract.ion c,1p,1city of t.hc 1.1t-ri1t11m come um 
iM Hurpiuieod by providing <•X(:()611 druJ(. Rxi11npfo11 of dl'U gll 
which exhibit Rignifico.nt (!kin in\;r,l'l)(:(,ion indudc bon:,:o" 
(:t\ino, (l<;opol11mi110 ond cort.lcOSJt:01·,)ida. 

l~plilermul, Dorm11l, Loc11l nnd Sytltomhi Bffocts ..... .'J'fw 
1)1\1101,rnti@ of a <lrni.r in(,o t,ht! vinbfo opidonni11 nnd d11rn1i11 
mny be, dlfflcult.-t:oachieve, 1\8 noltid 11hov,1. H11t, uncc knnY• 
~pidormnl ()el'l'.MOtlon hut! ◊Ccl1tred, the continuocl difflmion 
of drug into tho clermiR ill likoly to 1·c11un in drur, trnnHf1n· inf.o 
tho microcirculntion of tho clormiH nnd then into genorol 
circulalit>n, Nonetholo!ls, it i~ pnKKihlo lo form11l11to drug 
doliv(\ry 8y11w1nti which provide aubstnntinl locnli1,ed deliv• 
MY withcm1, or.hitwing corrc:.1pondingly hi/fh i+yi~t.mni<: wn• 
cent1'11tio11a. Llmilo<I 11tlldit\ij ii\ mt111 of lopicnl tricth1111ol11-
mluo anlicylnt.e, minQxiclil rmd rntinoidK domonMtmto I.ho 
p11tcnti11I of thia opproach. 

Unw1111t0cl Ky11temic o{for.ta 81.(lmminl( from tho inndvM• 
t(m(. trnrllldorm,11 ponotrotion of dn1gR hnvQ bwn rnporf.cd 
fo1· n wide vorioty of cnmpolmd11 (<% l111x11chlor(lpho110, lin• 
d1Hl(!, ~-ortic<>steroids) 1ivur tho your11, With thil C<►1111n,in1it1I 
intr1>duct.icm of trnnsdcrmol dr1•1! dolivllry 11y11l:nmH for sco• 
1>olnmino, nitroglycerin, cl(lnidinc and l7/h111ti:mliol, trmrn
d(!l'mnl po11otmtio11 i1.1 boing 1·r,gnrded it11;rot\1.1in,ily 11k 1111 op• 
portm1ity rn1:hor thun u 11ui11n11cc. 

Percu,t.rm<!<JU/i Ab11<Jl'J.)tfon 

Pornut,uu)ou~ 1•ht11>r1)tfon lnvolvos th<~ l,tt\Uf!for of drul,( 
from th(l! ~kin eurfo<:(l int.o 1.hi111tl•M11111 co1·no11m, undm· (.lw 
111115111 of ll <:oncontttt~ion grndimit, nml itN ~uh1HH111<mt dlffu-
11ion through t.h<i 1;1trntum cotnelm) und u11d()l'lyi11(( 01)idol'
miA, (.hr(IUl!h tho d(irmia 1111d Into (:hu 111i<:rodn:t1lution, '!'he 
11kin hch1~VOH 11H II pnl.(aiv<1 bnr,•for t.<, diff111.1in1t mohwulc)~. 
Rvidon<:<t fort.hi!! i11d11do11 t:ho fn<:t; lilllt t.hl) irnpcrmeubility 
of t.ho 11kin pcrai11t.s long nftor t,h(1 11kin h11A hMn excised. 
J~urU1or1t1l>l'O, 1"ick1

11 L11w is olmyod i11 l,h(\ vm«I: llltl.h)l'ity of 
in11t.rlll(l(lll, 

Molt1culul' punot.rntiou thrm1gh tho vnri<>u~ ro11,imm or !,ho 
akin ia limited h.v thn diff'uaionitl rt1:datn11c()~ Cllcounl;o1•od. 
Tho total diffm1io1111l rtitti11(.1lll(:o (ll,1,;.,) !,O pel'mcntion 
throu1rh Lil<\ skin h1111 hcoi, dCll!el'ihorl b;v Chl<m 1,11 

n,i,j,, ~· R,., + u,, + u,,,1• 
whom U i11 t.ho <liffu1sio11nl ro~i11tnnco 1111d t;hc nulmwiptl! sc, e 
uml pd rofor to tho 11tr11tum cm·no111n, e1,idermiH 1111d p111,il• 
lnry layer of the dormi11, rol!po<:iiw)ly. In uddition, rcsi~• 
tnnco to trim~fel' into the microvnttc11l11tmo limiw the MYII• 
tomic doliverv of d1·uu. 

Dy nnd l11tgo, the jlronle11i t'Q$l ijtnm:o to ponoi,r11l.io11 iH 11101, 
ill tho lll:rnt,\l)ll l1orn1nun, io, diffuaio1\ thrn,tf!h f,hc 11tn1tum 
corncmn l()lldl! to h(l 1:h<l ra(.u. )imit.in1t l!top in pu1·cutanum1s 
11b11orpU011. 

'l'ho rolo of h11ir follicle~ nud 11wont i;l11nd11 m,t~t bo comiid
orod; how<w111·, tlK ti 1l<~1wml role t.hcir offo1:1. iH miuimi:t.od by 
t.hc 1·<•lnt.ivoly 1:1mnll l'rl\ctio1111l 11reaa 0111:ur,iod by t.ho,io 11p
pondngos. 111 Llm vory onrly atngef! of l\b~orplfon, t,l'lm~lt. 
through l,he 11ppondn1;M •MY be 1)omp111·11tivoly lnr1ru, purtit:-
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t1lt1 rly for lipid-Nolublo mol(1C11l<1t:1 1md those who~e p111·11u)• 
aiion throllf(h 1:hc lll,r11~11ni 1:ornoum is 1·,il111.iv1:ly l<)W, 

The 11lrntml1 cornoum e1111 bo rnicnr<lod u11 n pna11lvo diffu, 
Hhlll momlmano but. not, 101 inorl, •WaLom; it oftun Im~ 1111 
offiuit,y for \:111111ppliud H11hHl,111H:<1. 'l'hc nd11,wpt.io11 inot.l1(!1·1'!l 
16 ftcquon1.l,v lincnr h1 ,liluui r.onccntrntion mnue1;1. 'l'ho 
(:om1l111.ion hotw\len oxwrnul ,md 1mrflt<:o (:011c<mt.r11tio11u itt 
~ivcn hi IJ)Tll\11 ot' tho Kolvcnt: momhrlll\(1 dintrihution cooffi· 
cil!nt. /(111, Tho intcgrl\l.od form ,.,I' Jliok'N l.,1w I~ given llij 

J{,,,JJC, 
,t/ l.!,i " '""""'"'"'•••• 

' 6 

u111J 
K,,il) 

/( '" ............ .. 
II 0 

whll1'tl /(1, I~ th1J pormonbilit.y coeffklo11t, ,/, i~ t.ho sto11dy 
:iltlto nux of ~(Jlulc, C. ill t.hc (:/Jll(1011tl'l11.ion diffcrcnC(I of 
11oluu.111ti1•oijf! m11mlm1nu, b ik 1.h,, m(,mhr,rnc t.hlcknc1n1, 

/( Ill ill l,hc} ..... !1(1~~1.~.~~~~.•:,li~s~.11-~r..£~: .. \°!L~l~~~-·· IA s;t~. nncl 
»oh1tu 11111olul,1<>n p(1r cc oolvonl, C, 

Vi~ the nvcrngc lll(!1)1hrnn(! cliffm,ion cooffit:ienL for ,mlut.;,. 
Pcnnonhilil,:V OKpo1·il·rHmtn h11ve 11hc>w11 th(1t. U10 hyclmt,id 

~tr11uo,1 (J1>ra1<1um hut! ,m nffi111l,y for hoth llpophiliu nnd 
h.vdr\11>hili(: c(unpoundH. The blfuni:Uonol 11oh1hilit,v !ll'i1m11 
from Lho filnmc11L-111ul,rix 11lt1·(Ul~r1.1dm·(1 of Uw kor11Lin, 
which tlllow11 1111\ll)OU~ nnd lipid l'ONionli t.n couJ(ilJL, 'l'hrn1, 
nU.empL$ l,i, J)n~dici pot·mc11bili~y con8t.nnt:H rrom oil:wnter or 
1ml11w11.:w11Lor 1)11rt.il.io11 t(•offici<•ol.f.l h1wa hnd limited lillr.• 
t'.C~!I. 

'l'hc effoct of rcl(ionnl v11riution 1)1\ t1kin 1>clt'm1mbil1Ly c1111 
be, mol'lu:d, l{lig1111m 11u1uio11t,, th11t two ~J>(•<:ictt of horny 
lnyer, be r11coic11iv.od: tho pnh1111 ,rnd kOlcN, otloptcd for 
wllil(hl,-bonrinl( nnd friction; nm\ the hody horny la)'(U', 
mlupt.Qd fol' floxihility, i1111>or111<Htbilily nnd no1111orydit1crlml, 
111)1.ion. 

()vcr11ll. dnw 1J«l!f!(•~(. the fnllowinl( ord<!r for dilfosion ()f 
1,imple moloc11lo!l 1.hrc,\1gh tho t1kin: plunl,!H' > p 11hl\1tr > 
dol'imrn or h11nd > Mrotlll uncl post.1111rin1lor > oxillory > 
st:11lp > ,11•1M, low1, trunk, mo<:l,rolyt1111 in ~ol11tic111 pc,not.r11t.c 
th(, i,ki11 poorly. Jonbmtion of II wtNlk 0IQ1:trnlyl.(i 1111hsl~111-
1'.itilly mdm\(JK iM pP.r1nm1bllity, 1111 1 11c,di111n 1!11li(<ylnt;11 JH!tlll('l
nl:liK poorly com1mrotl with 11111it:ylic 11dd. N~)ll(1tl1olM11, 1.lw 
<l11wJ01>m(,)\I, (11' ionl.ophorclic dt1Vicm1 in 1'e<:Olll, yt.llrtl m11y 
minimiv.<1 t:hix 1>roblm11 with ioni<: 1><m<M1.rnl/4 . 

.In Vit/'11 and In. Vim> St.1u/ies 

Clnflll icoll.v, pornutnnco1111 uhsorpi ion h1u1 huun Hhuliod iii 
oim> u~in1( 1·ndionctively lnholml compou11dr1 or by in uit.r•o 
t.01:h11iq1.1c,u 11Hh)tt exci!lt•d h11m1111 !lkin. A diffuRion cell fr11-
q11cntly 11,1ctl for in- vit1•0 oxporimont11 i11 l.lhown in Vig 117-2.1 

In thlij llyll11)m th1, inl:nr.l. Hki11 or tJrn c1,idcr111i1;1 itt \,rel\U!d on <1 

11cmip1m11Mbl(I 01emhrn11e 11cp111·ntfog t.wo nuid m(,dio. Tho 
trnn!Jport rnt~l of 11 1>11rtk11l11r dr1111 il4 (:v11 lu11u1d by int.rocluc
illl.{ t.hc 1h•11i: in 110l111.ion c,n th<, Hirn(,\lm oorncum sido of tba 
"momhrt10Q," then mc11,mri11g ))Onotrnt.inn by pm·indk Ml'll• 
piing 1md 1mnlyoi11 of UH~ fluid 1w1·0~ the i;Jiin llH:mbrnno. 

Moro rocimtly i11VOHli"111,.1,,·1, hnvo r(~o,ml¼Od 1.hnt t.r1111«• 
J>Ort. ocroHM 1111 inunorucd, !\illy hyclrntctl 1ltrnun11 ,:ornc\nn 
n111y not l'llpro1Jm11. tho 11baott)t:ion 1,yH1.om or rnto obtt(lrvt!d h, 
;,1 11im1 Hludltii;, P11rc11MllCl(11111 nhijurption n(:to&11 o fully hy• 
d1•11tcd !ltrnt.um cornoum m11y bt11111 (>Xllfll!Omtlon. lt. m11y be 
,noro roprc11cl\tJ1Uvc, or cmh11nc1itl 1.1b»or1)1.ion U111t. in 1<01m 

nft.11r i11 11ivo akin 1/j hydl'lltcd by 01:ch111ivc wru1>J)illg, 
Ue i111i 1m11nn.1tod (IJ>hform11I 1ddn mom1t11tl in difl'ur,ion 

c11ll6, S1:hou1>loin ond llofl1l?. vnried U1c nunollpht,r1i obovo tho 
11l1i11 11trip hy mm of Dri1:rit(! to 1;i11111lt1tll dry c,mdltlo1111 imtl 

-Somr,ll119 
f'orl 

Tompomturo [] u=r-ou,tt:o,!~ 
.Jo~k~r·- !!..=,,·=~·' eu1h , _ 'f'"·i=· ":,,,,.,:~-l11f1ow 

SllrriflQ Bar 

Fin 117 •2. Schon,ntlo roprn~ontnUon ol r:Jllfu8lon cell. ToJ) ,~ op11,, 
to 11mbl<Jr1t tollomlOfY Otlvirooll'l(lJlt . 1 

wetf:o<I popor fltr.ip6 t.o flimuluto I.ho 11ffcot: of oc:clwlio11 1111<1 
olmorvod murk(lcl rod111:t.ion iu pen1!tr11(,ion of ,:ortisono ml•· 
dcr dry co11ditio11K hot 1(rMf.ly onh,m,:NI pc>notrnl.ion 011 Im• 
niidifying tho ~traitum cornoum (nee Pig (!7 .. 3).1. 

'.l'ha HtudiOll of Schouploin nnd Ro~"·?. 1111d of I•'riUl?., 1 dcm
on~trnt11 tlu1t i11 11if.1'0 1n.11dieij of p11rcut1mMll\l, l\ln,or1,tin11 
1111dur controlled 1i(mditi1101> i1r1, 1·olov1111I. to in 1Jiuo drug 
1>cnotr11tlon, A6 11tutod hy Prim:r., "wlu:m(IV!lr n q11m1tion 1t1 
,1~k11d r¢tillirill!f only n qunlit.11t:iv11 or dirocti<>Jllll 11rn1we1'. (.ho 
in ui'.11·0 todmiquo np1,u11r111>Clrfoctly 11d11q1111U1," 

/fo/e11am:,, 1,{ Animal S1.11di11N 

Any avnlu11lil\n of n llturly of pt•rcutnnoo1111 11h11orption in 
11nimQl1;; must tako <\o~ni.mncc of 1:11><•di?ll voriuLion, JuHt 1111 
pcrc11tnncou11 uboorr, tion in m«n ,viii v11ry ,•oni!idur1ibly wiLh 
iskin 11iw, HO will nb11orp(.i0t\ in v11riou111rnimnl Mpocfoll. lhr
t111< !!I ,1f1 inv(i~t.ll(iltod porc11t,1moou11 nlmnvtfo,i nnd f'ou11d o 
docronflil1g ordor of 11ormonhili t.y, tlml!, mbbit > mt > awilu.i 
> nuui. '!'hoy atudicd t.hu in vivo 11b$Orj>l,lon r>I' rndi()nctivc,ly 
lolwlod hnlo1>rogin, N•cmitykyHluiue, to~loutoroM, cnffoim\ 
and hol,tcr yollow; l,h<!ir r(!Hllh.ll wit.II u,HU>14L<1rono, i1hown in 
ltig IJ'f.,i, ilh1Rtmto t,hc pon11tmUvn difforo1wu11 oh11llrvt1d wilh 
difforon~ noimnl 11ki11~. 

Suh"uqucutly, 11111111; u :1imil111· in uiuo t.ed11liq11c, Wt!llWI' 
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Flo 07-4. PoroutMOOllG ub1101·ptlOI) or tui;tq~t,1mr10 In rt)hl, l'tlbl)lt !I, 
11wlno and mon for Ii dRyu Mtol' 11ppllcr1t10,\.4 

und M11ilmd111 11W<l11l,i111\t11d Urn pt,r<:ut~mom•~ nhH(>tpt.io1i (lf 
benzoic add, hyr.h-ocort.i110110 n,\d t-'.1at,)~l.oro110 111 1,bo 1•hr,H11~ 
monkc;y. Rmliom:~ivoly l,u1rn11d 1\i)mJ><amd;; w<iru 11J)pli1id to 
tlrn vMtrill amfoco of the f0t0111·m, 11ml 11b11orpf.ion w11s qunn
tified (lll th11 bo1.1i8 of rodi1)(1ct,ivi t:,, oxcrctml in Ow min<? for 
fivo dny11 following 11pplicotion, 'I'ho i1w1111tif.:11lorll cmwlud
ed thnt the porc111.111H11111~ pocwirntion of Uit)t;;(1 <:ompoundri in 
the J'b011u11 monkey i1i1 11imHur to t.hot. in mlln, nnd rog,ml,,tl 
Urn dlllll UB encour11gi11r; bo1:11m111 nf U1<1 i:;imilnrit.y. 

Stot1f(hto11' perfo1•1rwd in tJif.m 111.udi11111111i11g ,mim11l 11ldn1J. 
Using n vmiol,y of <:ompotmd~ nnd « diffu11io11,wll ,1p1111r11t.u1; 
he r,onch1docl t.h11I: t,ht.\ 11kl,1 of l,h<! huirhif111 mm1K1l rn· I.ho hnby 
rnl ia u~e l\ 11 for Hcroening for nb~orpt.i(ln or cmidormid N 
ap<nttH\. 

II. 1d11mld be Htre8aed IIKlliJJ thul, pu1•1)Ulononu8 Ob/j\Hl)tfon 
ntmllca ln 1mlm11l~. tiiUHir in vhw or in m'.trn, only c11n hci 
useful upproximotlon11 of' activity in num. 'l'hc offect of 
species vt1riatio1), Kit.o vMinbilit.y (nbout. which lit.Uo ii! lrnown 
in 1111inu1lt-), ~kin (:\n1dition, oxperimontnl vorinblo6 nnd, of 
major lmportnnc(!, 1.ho vd1iclo, mu11t b<i kopt. in mind, 

1>1·1111 'J'ei;ti1111 in A11in111/s 

Dru1; tM1:in1: in 11nhn1\hl fa 1.1 d111rn<\tcri11t ic of new-drng 
<.hwel<>J)l)l(mt, und I.he t0Kti111~ of dorm11.l.c>lo1cit:11l produet~ or 
dru1:~ in 11nim11l11 ill no 1ixcoption. Such (,<)ating Wph:olly mny 
t1tkc thtc<i form8: AnimnlH m11y ho Ufl(ld to 0111.i m11to I.ho 
1mfoty or. 11 dn1g produot or rmblltnnco; onimnl ,;ldn may ht• 
1mh).lt;it.11tNI for hum1111 Mkin for (I ~,)ocil'ic mo1111ur(11ne111., og, 
pi)rcutnnoou~ ubl\orption; 1111im1d alli1) muy be;, ui1<id llij II dia
cm,e model t,<) l!im11l11t.o un <lquivnlol)l. hum1\n <:ondit.imi. 

A11im11li; hnvu b0<m utt(ld t.o dct.oct. conu1cl. 11cJ1111itiznt;io11, 
nll:Mlll'C Mtimitot,ic dru1~ ncl,ivity, mo11au1·(l photot.oxidty 
nnd w11hutU! th<l comodogcni<: m\d <:omodolyti<: polA.mtfal of 
1mlmtnnr.m1. Ju M<:h ol' tlrn11c toMt pro,:edu1•(111, bo ii: IJ snfoty 
te11(.or 11Kx11v 1ru>d<1l, tllll 1mim1.tl it1 con11idw1:d n tt11b11t.it\1to for 
m1\ll. lt 111,' t hcroforo, imporl,tlllt t.o rnnli~o Uu,t. U1() 11nim11l i~ 
m)t num, even tlwutch Otllll ltt tho \tlihl11ll<1 t<~ilt, 011i11111l, Ani• 
h11:11 .. u,11tfog prc~onta I.ho i11v(111ti1:111to1· with oniquo odv11n
t.n1,oa; Jm:k "f 11ppr\lelotion of t.hu vlll'it1hlH11 l11 v()lv!!d ct1n 
do11troy t,h<1M 1:1dvr111U\[{ee, 

Mershon 111111 C11llohu11'11·1icord<1d a1id ilhrni1•,1tud thci ,:011-
~ideru~lons involvod in uullu:ting on onimnl Llrnl, mo,1(11. 'J'hoy 
intorprntHd l,ho rnhbi~ irril,nmiy dot.u of ticvornl inV<111l:il(nt,01·1:1, 
und imprea11ivel,y vi1m11Ji7.cd di(l'oronl, po~11ihl<, iill,()rp1•et.r1-
t ion~ of t:ho difforilll{ roA1mnHO hotwocin mbbit. ond llll\tl. 

MEDICA'fl;D APPLICATIONS 1800 

Tobia 11- Rolollve Pot~nc:y of Anti-Inflammatory Agents0 

'roplcnl onll•lnll1ltnll\PIC1rt:_pOl011<)y 
Humon 

C0n\p0tllld ----
Dox11n;(1t.linx111111 
Dttx111n,1t.hn•onn l! I• nc,1t.11t.c 
Prednfoolone 
J'r<tdlli~,1l,mc 2l-11cc.tJtto 
He1111l'lcl-h11•mu1 
Bol1u11oth11•011H 21 •-11col 11t11 
l•'luo1·omc1l10!(1no 
Pl11oromuU101<1110 11cct11l1, 
~'l1cp1·1id11foolollc 
~'h1pr,1dnl~olonu 11c1it11to 
Hydrm,ottlllOil<: 

Hnl•()llt VMl<l0(lll611111)1' 
odcin)I, 1\~uny m1«11y 

7:1.?. MIJ.il ... JIO) 
l 17,:i (!16,ll, 10(1) 

:).,4,j (Ui4-'l .76) 
(t,it!j (,U)f} ,.'/.'10) 

l)'l,;i (IG,7•-J41) 
1072.0 (ll'/6 .. J 17\l) 

l:Jll.3 (H'/.0,:13:1) 
211>.n (H,Jl\,-fi:\(l) 

:l l.8 (l,l.;1--76.l.) 
Ul.:.I (W,6--14'n 

I 

HJ ,?,() 
1() --iO 

J ... ?, 

~ 

ltl••·:):l 
!l() ... M) 

Whilo t.he 11 ltimnt.e ayslom fo1· ()ljtllllli~hilll( lher11pwlfo 
c1ffi1.:1wy it1 m1111, I.here 11rc Kpnr.iric: nnimnl t:c1,1t modol11 t.hnt 0,1·0 
)'(lllO!lllir.\1d \,o he vnluoblo 11H 1>ruh11mn1MtRo 1.1c.rOOJ111 predie-
1.ivo of dru11 11ctivil,:y i11 humuns. l•'or exnmplo, 1,lw rnf, .. c1111· 
tllllll).Y ond tho r,:1·,111ulom11•1>ouch prowdur<i in r11t.:<1 !Ira l'(<N"• 
11i~.od 1>rocnd11rm1 for Ul<\ flRl;imnf.ion of 11teroid anti-i11fl11m
rnul,ory rwt.ivity. 

Lor<11w.1,1.LiH l11h11l11l.o<I 1.ho pouinc.v of 11nrim111 t.opicul sto• 
roids, cornp11rii11( I.ho r,11 ... c111·-•cdcmn IIR911.Y w11;!1 pot.ency men• 
l!IIIWJ In h~1m1uu1 u11i1111, the 1111MoconKtrictor procoduro of 
Stoll{(hl.011 nnd Mr.l<om.ic; UHi mmlw 111·c given in 'J'nhlll HY 
Allimnl 1111ij11y morlolll of t.h iK kincl, 1)11rl.im1l11rly UlCl i1i:croirl 
anti-i11flmlll1U1t.01•y nun,w», 11 ro m,:111t; urJ<Jf11l ,1~ l)l'(\limitrn1·y 
11<:tivity l:l<lro1.1n11. 'l'ho r1imp liciLy, imfol.y 11nd roprmludbilit.y 
oft.ho vwioc(mat1•idor t1H1111y in hum1111a r<,co111mc11<I i f, ov1\1' 
r111y r.Ml'll6 l)<1ndin11 SJnimal prnc:odure. 

I n Nttme.ro Modi>!~ 

In rvcont yu11r1.1, in numa1·0 mndcli111i m· computer 11im11lu
(fo1l of 1><ircutJ111cou1111b110rptfo11 h1111 hoon nclvocnted Ill! u link 
b0t,W({())) in uifl'o ,md in uiuo 11u1dioK. A numhor ,,f t'(1l11t.ivuly 
~impliet:ic dcmnol~>r>h11rmucokinotic moclcltt h11v1: b\lOn d<i
volopod 1:ho(. do prvvido tlw fornrn lat,m· with 1mmu i1111i11ht 
into 1:rmwJorm11l drug d<Jliv<1ry, in upil.u of t.h~ biologi<:111 1111<I 
11hy11icvchmnicol compl~xity of dl'll!i t.rn11ijpo1t into 11ncl 
t.hr<J\1Kh tho 11kin. By nnd lnrgo, l:lm~H ll)()dolll lll'<J nnalo1i\lU1; 
l<) t:b<i d11e~icrd 1)h11rmocokinetk mo<l<il" whit:11 hnvo l.locn 
<1m1>loyed l:t, Ml!<iJllj in 11iv11 drnu \1pt.i1k(! a11d d i11po11ilfo11. 
Sc)l\Hl of tho dN'lllntophllftnrlC0Jd11(1t.l1: modoll'.I 1>1·opoaecl rHf .. 
for from moro cl11!;1lk.olly oriontml nw<lol11 in th1\I, dru1: l.rnnfl• 
1>ort in the vd1iclo nnd in t he epidormi~, pn1'tlcult\rly the 
~trnl.um cornoum, iH modeled in "C1!0tdmH11: wit.h Plckiun 
dil'l\1sicm. 'l'hus, the formulator wm l).J1ticip11t.e the ()ffoct. of 
vnr!nblo1;1 a\tch nfl UH! thir.kno11~ of t,h\l applicrl (vahido) 
phnKO, nlt111•nt.frme iti dl'llf: 1111rt.itio11i11(( between the vchidr. 
und t:h(I 111;r11u11n i:orncum nnd t.ho fr11q11011c:y ()f renpplicution 
on ~lw ov1,~11ll 11ppu(ir1.111<:0 of dru{< ~y~(.mnfo11lly 1\1J 11 function 
of t.ime following lopicnl nppliciut.ion. 

Dos1.1g<•-l•'r,1·,,1. D(11d1:11 

Mot·<: thnn 3/i yom·1i nf{o Lnn(l und Blunk 1>oi11t,cd (l\tf. thnt 
l!llff'i(:i(mt t.houtT,ht tnl'Qly fo 1;ivo11 (.o U1e func:t.ion which tho 
vuhido performs nnd to (:he phy11icoc:l11:imicnl chnmctori~f.ic,, 
of the 1>11110. 'l'hoao inv<i!!l.igntors woro not, d i11cuM11illf\' optimi
imtion of dru" 1\ct.ivity in t.odoy'l! mo1111inri oHho torm. T hoy 
emphnt:1ill<ul thnt. Uu) typo of ~kin, n11plic:11 t:io11 11it.e, le6ion 
t.ypo 1111d ()hy~i,:ocrh~1mic11l 11ctin11 of t.ho bntm 111·0 impol't.11 11 1. 
c111111id,,n)tio1111. 

ln ,rumy (i f not mo~t) cliuicul 11it.u11lio1111 (.he r11l:o-limitin11 
i.t,1,p i• punot.rnf:ion ot' the <lrnl{ n<11·(1Jli! Uw 11.kh1 b1u·ri<)1-, It, 

.. , 
i 
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pcrcut.co'ltM>11!1 p(ml)trntion (,hrnugh the iillin nlono, Diffu>1ion 
oftho drnl{ fl'om ilM vohidc, 111lJ10111(h d1mond1mt.on tho :imno 
diffu~ion por11m<1tw", "hu11l,l 11(1t he 11nlmowin1rly Uitt rn1.e
limiti11u BU1p in l)('l'(:ut.imt,mu, nhaorpLion. Such 11 rnt-0 Hmi, 
tntiou or <:Mltrol mny, of com·Nci, \w 1,111 ohjod.ivo nnd Lhc end 
IH►int. of' ~1>t1cifif. (lrnr. Opl,imi~!l(,ion, bu(. in11ppr11pri111,, for• 
m11 l11!.io11 c,u, 1'1Jd1wo 1111bi;t.11nt.i11\ly !.hci off1wtivc,11<)>.IA c.1f n lopi• 
c11l dru1c l!\lh11t1111cc. 

In I.ho formuhltion of II v(,hic:lo for t<)))klll d1•t11111ppllc;otion 
mrmy fnct,1tij 111\111(. ho 1:01111idt1J'ctl . Drnr. 1'lc1bility, 1,podfic 
product ,111<1, Hit.o of 11pplkntion ,1111! rm,duct t.yp11 m11gl he 
c:11mhi11<,d in II clou11r,11 form which will rnndily ,•olollH(i l,hc 
drug when ploccd in conl.nc!. with Lho i;llin. l.1'11r1.ho, , t-111~ 
rolcnHc chllr1wll!ri11ticu of th~ v{1hidc itro ,l(mondcnt on t.lw 
phy11i,a1l-choini1:11l prop11rl,i1!~ oft.ho 11JH.wific clm,i K11h11t,un(:1, 
to ho dolivc:rcd I~> U10 l!l<il\. A v,,hide opl.io1h:cd for d11liv1~ry 
of hydror.orti~onl\ muy be quite illllpp1·op1•l111.c., for dt,livol'y of 
ll. diffo1'(!l1t 6\,(lr<licl. 

T Higuchi di11custted (l!)(lt.l t.o 1!11il) cqnnUon« do111~·1bln,< 
thCt roto of rt1h1Mll of ,mlid drn,;g u111;1><mded iu oi1ll.mont 
bna,:s. 011u·o1\l{ll et 11/, in II Morie!! of p11hli1:ntion11, di11c11m1cd 
t,1)(111i1111lfic,111co of vohicl<• Minpoi,il.lon 011 t.h1, percu!.1111omu1 
nb11ol')>l.ion off111or.i11 olono nc0Lonidc 1111d 011od11olo11111u:1)1.I)• 
nidc Zl .. nc(i(,lllJ> (fh101)in1111ide) (~<•ci Viii ll?-1:,), HI 'l'lw~<• invc111 .. 
tig11lor11 u1111d 1m1py)on11 glyn1l/i,iopropyl myrist.nto 1>11rtit.ion 
c~>nfl'icicmlll, in vitro (hum1111J 11ilill 1>¢11etrntion 1111d fi11111ly i,i 
virm vnsoto11,1t.ri<:l~>r kl.udioK l.o evulunl,11 l'orm,111,tion v~Hi• 
nblt--ll , 'l1h<•Y 1'.01J(:l11<lud (,hnt. 

" h t "<Ull!rpl, nu ull'it:m:i<111~ hi11Jcnl ""I ""'ll"rntion ir, ,mo in whid, (11) 
tht, (,tl1t,:(1t1trc,ti11n of 1Hm1Hih!o dn•K in 111,) w,hidu for" 1til-~n lnl>Oll'tl 
Hl.rtult(l.h l,1 OJH,lmiivd h~ on•urintt l.l111l n!I ol' lh1, ,ltUN i• in ~,•l11lion, lh) 
tho 111inh1111111 (tm,umt o)f Ht,lvt1111. i• \IHfld I•• di,,.ol\'a !.111, drug mmpfot,,ly 
,m<I y~I 11111i11 tr1i11 ll f,1vor{lhlt\ l)Ml-ilio11 crn,Wdc11( 1111\I (<:) 1h11 v.-hid~ 
,,,,mponnnl<1111'1'<11,1 the pormMhllit~· nf' 1.ho s1rnh1111 1:1irnc1un h1 n fnvor• 
41hlP. mnnnttr.'' 

The offOl\i of pro1,ylc11t• 1.;ly1iol cOll<!<.mt.mt.ion on in vivo 
vnMoconHl,ritil,m· u(:t.ivity iH illuRtrnted Nl,rikingly iii ViK 87 -!i , 
t.nkcn fr1)m O,<tr1111110 er o/."1 

Ji:iqrnrimonlnl work () f I.ho hind dOll<1rih11d hy o~~,•()l!IJ'I /!(, 

o/ 111 provid<iij 1.1 inu1,n11 of opl.imir.i1111 dr111.1 rt\l01l1W fro111 n 
Vllhiclll und pcnctrnUon of tho 1h-1111 iu t<1 tlH: 11ld11. Thi~ i~ n 
l1<1gilll1ing. The form11l11l<>r m11>1t, pro<'.t>.od t:o dovclop t\ to1'11I 
t.ompollilfon in which thu clrn11 iH 11(,11blo 11ml cm1sl\ll no il'l'it11• 
tion l<> ~(mRit.ivo 11kin aroi111. SMc,1.y, >11-i1hil i1.y 1111tl offnctiv(1 
pl'1!11crv11U11c1 cfffoocy 1mn1l, lw <:r,mbinod with o))t.imum dnir.( 
dolivory in the toi1.1l formol11tion. 

Op!.imi:1.(1(,ioll of <lru.i,1 ot.lior t.lrnn 111.<,i·oiclA may ho 11p· 
lll'01U;hocl by dirn1:t in 11io11 01,<1;11\)'II, Lnyero of t,hc ~l.1'1\~lll\1 
tJ(>rncum cnn be ronlov(irl or 111.rippocl ~UCCllll1JiV11ly l\WtiY by 
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Flij 07•6, /It v/110 f061)0f\6(1 Oil u hu\Ctlon 01 vt.,hlc1o COll\j)O~ltlo,i (:l~· 
hour vonoco11ntrlollon). 10 

the n1pt•i1tcd 01>1>ll1'.(ll.i,m ntld ri:movul of cclhilv~(l 11dh\!~ivo 
l-11po ttLripa, 'J'ho 11cnc1.rntion in t.o (.))(1 1<kin, 11k woll 1111 !,ho 
olfoct. ol' 11ddiLivc11 on p-1un i1111h,m:1.olc odd, were nl.l1dlt,d hy 
Lornn:wt.ti thro11Jlh nn11ly9h, of inclivid11ul ~kin ~t.ri 1>M, 'rh,1 
rcl~11ltij prnvidcd o pr,:1fil ti of ,,l1i11 p1ml!l,rul.im1 ,uHI vi~u11liil1d 
t.1111 clfoct. ol' nddi\.iv(l~. 8hnilm• cXJ)11rimonttt hov1J hl!en Cf•I'· 

ri1H.I oul. 11~in11 b1im:oyl r,,,roxidci. Pcmcl.rnt.ion /M' ~«. 1111 well 
as 1.he cfrc1t of uddiUVl)n, mn bi} 11w,11111r11tl hy chmnic:ul 
nn11ly:1iH uf individmtl t.11110 i.~ripli followi111f 11111>lic11t.io11 of II 
~pod fie (j\111111.ity of tlrn~ or ,I rug produ<:I.. 

F11ctor11 A{{tict-i ,111 Oru,: .AlmJl'f)tion 

J 11 l,h<i forc1t<>i1111 it. lum l.wm1 mmn l,hnt <11·1111-r!!lonlic from it11 
vuhiclo in 11 1'1111111.ion of con<:1mt.r11.tio11, floluhilil,Y in the vohi• 
clo nnd 1mrtil.ion cm!l'tld1,nt botwc-011 I.he wihid<i 1111d tho 
rccopt.or ttit,11. Pt\rcot.1111001111 al.i"orptiou of 11dr11111d~o 1:n11 ho 
t•nhm1<:1:d by t.lm IIKH of occlu~ivc toclu1i(1 1111>1 or hy l.h11 IIHt\ of 
ll<Ht1illod po111itralion m1hnnccr11, 

Sl1h1 Hydrntfon 1111d 'l'omporut11ro---(kdudi111i t.h<i okln 
wit.11 wr11111;1 <1r imponno,1hlo pluKtic fihll 1111<:!1 n1:1 S111·1111 Wrn1, 
prcv6l!l.u tho 1011K ot'Nurfn1:11 w,1tcr frvni the Akin. Sin co wnlAH' 
iH 11h1:orhed reudily by the prol,dn t:om1>011cnt.8 of t.h~ Kkiu 
tho ocdu~i.vc Wrrll) Cll\lt;l'!R J(r(l1ll,ly incrMH1icl hiv()l~ ol' hydro, 
t,i,m in 1.h,, ~trntum cm·mmm. Th<! C(lll(Jomil.,ml. r,wcJlint( of 
~he horny lnycr 0111,m~ihly d(t(a'ol!Ml!a l)rnt.ein 1111(w1,rli ,k1u1iLy 
nnd tlHt diffm,1011111 p11t.h hm,ith. Ocdunio11 of tho ~kin !lut· .. 
fnc~ nl11<) 111<:rl.!OAllll Hkin !:ompcr11turc, (~2 to a0

) rc,1111ting in 
i11cro1rnod m,,loculnr nl<ll.ion 0.11d ~ldn pormont.ion. 

Hydrur.llrbon huij\lt, which ocdudo 1,ho ijkin lt1 tl d1,,Jr0<! will 
brillK nbouL 1111 inr.rMIRtl in drnl{ pc!11(itr11tio11. Howcvor, \.hi11 
o(foct i~ triviul cmnpnrnd with the offoc!H 01mn with n 1.r11~ 
occlrnci\'o Nkin wrnp. 01ich1,1ivo t<>ch11i1.1oot1 11ni \lij(lful in 
~01110 (:llni<:nl ~itA111ti01lll rnq11il'i111; 1lnti-iJ111nmmntory 1l<',l,ivi
ty no<l occlusive wruppint:ll 11rlJ 1111otl mout commm1l,v with 
,11:oroidu. Slnco fftoroitl ue~ivity cun bo <•nhum:od no onor• 
11\()\lij)y by 11!1i11 ()cclm1ion ii, is p08ijiblc lo dop1·c~,i ,i<lrcnol 
fu11ct.ion 1111knowinr,ly, Ji!11rly in tho Ill(iOB Mc:I<cin:1.io 1forn· 
OllM Ll'lltt,d Um~ plln(,t,r11 1.ion of ,11Am1id could b<i ine1'Mlll1d 100· 
l'oJd hy uac of ocdul\ion. 'f'h(;) l•'DA re<1uiroi1 l,ho followhltl 
l11bd 11tl1t¢me11t: 

II' ~~<•m•I"'' i,rt1p11 "'" lr<;,1Wd or i( th~ (1cr.lush•t1 l~r.hu i,1110 i• u.i,<I, tho 
pnN~ihilit,v u~i•t" ,,r i11cr<,n111,cl 11;1'11Wmk ,1 h11or111fan ;,f I h,, ,,(,rtko,11>r1,icl 
,111cl 8uit11hl<111111c11111i1111• •houl,I bl! t11keu. 

'l'r11n11dormnl duliv<•i·y MYK(,(llllM, with t:hofr o<:clHKivr., ht\<:k • 
ill((, cnn offo1:(. inctooi1otl P<irtmt,mc<m~ 11hKorp1.ion 11~ 11 ronult 
of 1lln(ltlij(1d 11kin lmnpm·ntm·r. and hyd1·0Lion. 

Pol)l)tlr'lllion IInlmno<1rH, .... !J'hi~ t.orm h1111 hc'-'tl o~utl Lo 
dcu<:ribo Nu h:cit11ncl.!~ t,h rit focili(,,1(;o nhisMptfo11 (.hrough U1<i 
1.1ki11. Whilli IMlli, mnt:crinl« h11v11 n dinH'.t, offocl, 011 t.llll pill' · 
meubility of I.he !lkio, 1iUu.:r ~t>•l:nllod <mhnncur~ (<!!( vol)'ol11, 
11u,1h 11u 11ly11ci~i11 1tnd propylo11c Klyliol) nppi,tu· 1.o t111iimc11l, 
pcrrnttulC,()1111 11bM>rptim1 by im:rcMill!,: t.lw (.hcnnodyn11mic 
nctivlty of tho ()1111el.rm1t, 1,hot<tby it1crooning U10 ot'for.l,ivo 
011<:nping t.ondollcy and concontrntion r,rn<limlt of' t,hn diffua• 
ing 11pccie11. Pcm!ltfllt:ion tmhnnc1m1 wltJ1 11 ditoct effo(:(. 1m 
11ld11 r>crm.eohillty include :iolve11t.l!, l!IJrfncl.lmtJ1 nnd mi111:ell11-
11,,01111 eh<imi<:nl~ im<:h 1111 ur(,(\ ond N,N-diethyt.m .. fA1luomiclo 
('l'nblc UI). 11 'J.'ho 11u1r.l11111iam of m:(.inn vf l.11,111<: 1111hnnc.t11·l! 
iK cmnplox 11in,:11 iho110 i,uh11t11nc<l11 111,m m:,y im:runa(1 l)(llll•· 
fJ•11»~ s,oluhility. Non11thnl11~a. tho rircdomil'H\nt. 1/ffl>cl (>I' 
tl11.1$e onht111co1·" on tJ1<1 ~t.r11t11m co1·1111m11 i~ <•:it.hor u, incl'ciwc 
it9 dc1grnl• of hydru1,ion m· diurupl, 1t1;1 lipnprnt.11in mntrix. hi 
(,U,l11-1r <:1111,1, tho nttl: rcimll, ii:\ n dc,:rorkfiO in t(1ijiJjWlll<:(1 Lo p11l!<: · 
t.rnnl diff1111io11. (Tho l'ol'lll\1!11tor l!hould noto th11L t,)111 inclu .. 
Aion of n pcimit,r1lt,i1rn enho.ncor in II l~>J>icr1I formul11tio11 mnn
duu.i~ udditionnl t.1J:1t.il\1l ond llVO.h111tiun to ont1urc t.11,i uh· 
11(111co of cmh1111,;11r-1·<il11l.1id 11dv1, rMll cffud~.) 

J?orcm<>»t11111011g I.he: ttolvo11t1:1 whid1 nffo1il.11ld11 pennonbil• 
ily i~ w11t.1>1·. All not,(,d 11h1ive, w11tcr bi n for.lA1r cv/11> fo1• 
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Tobia 111-Ponolrotlon l:nhancoreA 

MiR1:dill11,,1111• 

Wnl.11r 
t\11,oh•il~ 

l\fothn1111I 
l~th,11101 
?.-11ni1>nnul 

i\lk,vl methyl ,a,lfoxidoK 
l)inrnlhyl n11lfoxid11 
D1,<!)'hm,th)•I ~11lfoxid11 
'l'~\.l·odor.yhm!thyl aulfoicido 

J)yrr0Hdo1111K 
;!,.1'yrrol ido11Cl 
N, M1tlhyl-2-1)y1·rulid1ino 
N-(2· Uyd rox~•111 h:,,l)p~•1·rolid<1111, 

l,11uro1:11pm111 
M l1i1,cll11Ul\0\1II mil vonl" 

AccL01i11 
DhuoLhyl 1u:ol,nmidc1 
J)ji1111lhyl f'o1•m11111id~ 
'l'1ltrnhydrofurl\1ryl 1111:olml 

Anionic: m1rf11c;tnntH 
Culi<mii: 1111tft11~IM\hl 
AmJ)hOll•1·ir. 11vrfnct1111in 
Nrmionic H11rl111t101l.n 
l"olt.y ~d,IK 1111tl nk,llHII~ 

\Jr1,11 
N,N-Dfot.hyl .. 111 -whrnmitl1• ..... ., ........ ,.,., ...... ,,_,_,,, ______ ........ ,_ ,, ___ _ 

" A•l11111r.1I l'rmll H•I 11. 

cm/1y./rm;s tr1111~1ltirrn11l dolivc1·::,, 11yAtc:mi! du<; to \,Jwir o<:du
lliV(! MLllr(l, D11c, to iii! 1111fo l.y 11ml r.fficacy, wnLcir hm1 b~on 
<foi,,:rih1td ,1u (,ho ultimatl1 p111\o(,1•11tio11 e nhtiJIMJ', OU1c1· 1101• 
vouf.u indmlo the clturnic ctnhnnr.cr, dimethyl 6ulfoxidc 
(DMSO), whkh i11 of li11)iu1d utility b1ic1m~o of itu potentfol 
ocul11r and durm11l 1,oxicity, ih1 olljoclion11blc tni;t.c: 1md odol' 
(" <:<m~0Qu<m(1,, ()f ill! 11h~orpt.io11 nml tt11h~1iq111m1', hio1,r,m1,1-
form111.ion) nnd the n<•cd for C()11c1!1\l,rM.il)ne In 1JlWoM ol''/0% 
1~1 promote llhKorp(,ioll, Anol111.111 i)f DMSO llll<!h 111; dc,:yl .. 
meth,vl 111llfoxidc, 1.1r<i IJ~(l('l cur1·onUy in ~omo t.opi<:111 for1m1lu
Lion1,. 111 ~~•1itraut. with ot,hor 1mlvu11(;11, la1Hu<:115)1·,un (I -
dod0cyln1.11c,vdohcpt~m .. 2-01111: A·w1\u) hn,-; bc;;in 11how11 to 
fonction <:ffoct.ivcly ,,t l1)W conct!11trnt.io119 (::'.b'YI,), l•'urUrnr
morn, Az1111o'N ,,ffoi:I. on ,1ld11 l)•mnl,nhilil,y p1,n1i11(i; 101\1( art,,r 
11 11in1~h, 11pplic(lt.i,m dtw nvtmrnn\,ly \.o it.~ p1•,,>l1)lllte1l m1.,,11-
1.ion within the 1ih,1t,11m c1>1·110111n. 

Surrnct1111tl!, 10111~ rni:01i11iv..(id for th1.•i1· nhilit.y io 11lt<:r mum,. 
hr11r10 1Jt.ructm•o 1rnd f1m<:l.lo11, cnn h11vo 111mbHt1111Unl ,,rfo.:t. 
on ij~in JllirmoubHity. 12 lfowovcr, i<ivcn the il'rit11tfou Jl(>t.(11, .. 
(fol 1.>f 11urt'11<:l,1mw 11ppliod d1ronicully, 1.huir utility Ill> pr:M
trntion 1!.llhUIHlcro i~ limit;cid. Their off(lr.t on p(lrm1111bili(.y 
m1w bll e;cnnplicatod f\ll'l,h1ir hy Hurfol':ton1.•monomcr 1\t{l{I'<>., 
11111:iun t,o form miccll<1H 1111d U1Ci t:01)1:11111it1111l.1loluhilizn ~io11 ol' 
l.11111>crmc,1nt /\11 (.h1i impact, of C1t1rfocl,~nlH on Mkin l)Ol'1l\ll• 
nbility ot'a pc11ot1·1111t i~ 1woblcmntic, tho offm:tofLhoir hwlu-
11i<m in !I fornrnltll,ion 1,lw11ld b<i w11lunt.c'!d Uijll\ij 1)pproprinl1, 
in vitro nnd in 11iuo Hh1di1!H, 

St.rut.um Cor111.111m U11ni<11· li:ffkM1y 1111d De1·mnl 
Cluur1mco-... gvcn thll\l1~h in uit,r,) 11trnlic$ or pe1·cu\m\Mll1;1 
t.r1111op<Jrt muy rcflor.l: U111 rm•iKl.nncc of t.1111 Hkin t.o d,·ul( dlt'l'u
Kiou, thorn i11 no WHY 1<1wh KLudi,iij 1;1rn ch1u·1u:t.11ri~.1, odoqu11t11• 
ly th•, 1.r,i11ijf(i)' 1)1' dil'fu~inf; drn1: Into (.ho mic1·ovll~()1.1lot.11r<i of 
tlw dvrn1is; ond lt111mb1,011uont. t.1·11118for into l(<•narnl ci1·<:11h1" 
Li,m, 

Chl'it1l~1pl11m11111d KH1t11111n 1:1 ov11hml11cl tho dnrmnl ''clmu•, 
1m<:c" ort~Nu l'rvm t.h11 midb11r.l< ,,.kin orvohmt(IC)1·11 followil1H 
the i111.r11d<1rm11l injoction of 22N11 1111 nornrnl A1dinc ,mlutl\m, 
'l'ho dornrnl "chiur,mccK," o:iqm1«tt<1d in t11rmH of tho hoJf .. lifo 
for diijlll)l.kJllrtlllCI! ol' r.mliou.<:Livi(.y, l irl·> plQHOd in l1'i1(, 87 •0,1:I 
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HO 07-6, Dtlfl\llll CIOlll'(lll(;Q of iiNn In yO\lll(I (lll(I oo<ltl ~l-)jocts ofter 
1ntrud1mn1\l lnJoollon (dul11 lrM1 not 13), 

Simil,u rosullll W\H'O c)h1.niriod with diHupponr1111c11 of ~lcln 
l'hwrcKconc1: 111'1.or intr111lermnl injr.t:ti(ll\ c>f' 1:1odh1m ll1101·eAco• 
in. 'l'ho cl11t11 ,m, indkn(,iv11 of m1\rkodly dd,1yod dormal 
cl1:111"111wt1 in (,he Ul(t•d. 'l'hiH moy r<i!loct, in p11rt., 111h:crt!ullt• 
iii olden· 1mhj<!t,t':I ill (krmnl cupillnry loop dl.!n:iil,y, 11, 1him'(it1Q<J 
in (,h<J rulo mid/or t1xt1111t. of dormnl blood porfuHi<>n or 11n 
in,:1·0111\c i11 r(1Rl~l:n11<:e to tron11fo1· into l,h<I <:11pllh1rit,k. 

On tho 0U1cir h1111d, Ghriiltoplwr11 und f(Jil;\n111n 1\1 domon
~l.rulcd incrcmwd in oi/.1•11 Kkin pr,rtn(li,Uon by ~odium fhw
rcsccin in Uu: lltnltum (:orucum c!xci11od from yo11111.( 1.1nd old 
H11bj1;1 (1l,>1 (ft'i1i, g7_71:1), 'l'huM, lhn Klrnt.um corl\ollm of oldcir 
~11bjo1!L~ mny offer lcH:11·c11i11t1rn~o l;o t.lm 1>cno1.rntic>11 of 1.1,pi• 
<~olly 11ppliocl drng11, 

Givt1n t.lw 1mbijt,mJlfol il.1te1·~uhjo<;t vadnl.ionll l,hnl occur in 
cliffu1:1io1111I 1·11~i~lm11:(1 ,ind in dt•rm11I do,1rmicc, ii, h.1 1101. Hilt• 
1>Ji~ing thnL in 11i1)111<ttuli!l11 of porc11(.r111r.m1K 11b~orptio11 of ton 
dt11non11Lr11Lo Jntll'IH.!d diffornncon ill 11y11temi<: 11v11i111hility of 
dru l{ll, l•'u1'1-l1<mnorc1, tlw tomlom;y to omJ)loy oorm(ll, 
he11lthy, J'OWIJ./ 1Hlultll in IJO~ih Hl111licij rnny not providu d11(.<1 
thnt ,s hidi<~1\;lv<l of drn11 1>urmMl,i@ throu~h UH: 1:1kiti of 
oldl,r aubjc1(,t1' or 1>11lio11t:a. Ii would ~Mm th111. mo1·0 compro
h111u1ivc 11tudinH of J)(ll'cu1;unoouu nb1101vt,i<.11\ 11s ii 1'1111cti11n of 
111(0 nrn w11mmtod. 

Cnttu1001111 Jliotr11111;for.m11Uon ..... C11t11l)l)lic cn'l,ymo uc· 
t.ivi t,y in th(! vi11blo 11pidonni9 in 1mbst1111ti11l, ln foct, tho 
viohl~ ,,pldorn>i~ ii! m11i.(lb1>lii:111ly morn ncl.ivc l,hnn tho dor
mi11. lf the, t11pic1tllY 01mliod tlrng io 1:1uhj~11)1, 1.0 hiotmnufor .. 
mntinn cl mini{ 1<ldn pmmontion, locul um! HyHtl•tnk hioov,1il
e1bilil,y <:1111 be offoctod mnrkcd)y, g,111.ymntk ncli\•il.y in tl1<i 

Nldn, or for \,hut, mliU.llr in tty11(.m11lc l1uid11111111 ti~:1ue11, cun be 
l.nk,m 1idwml.i1go of' to ltwilitt1tll purc11t.111w1>1l1J 11h1Jor11l.ion. 
Slo,m n11d Boclor,1•1 for oirnmplo, i,ynthoflb:1,d 7-,wyloxy
mothyl dol'ivutivtllj of Lhuopli,vllia10 whid1 diffu11c t.hrnugh 
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2!.i ·· Furtlwr Cm1xi c/em/.iot1.~ /11,• Tt·11111i1/e1•mul 01'/JJ: Dt•liuca·y 
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07-'/9 v, 
Flo ll r .1, Flux <>I fluOfoncoln 1hrouoh otrnturn com1mm o~c:l~ciCI from 
youna 011d oooll i,ubJoclu (duto from 1,01 l3), 

\ • ... 
\'U; ■ -- .. / )( 

/·1 
I ll " II 
0 I( ·t:11,0U 
\ ' U ,. (~lt, 0 ,\.'1i ,H1 
vn, ff .. (~n(o,1:1:u;ri,), 

Fla 07-0. Dfll1111lon of lhOOj)hylllm:) (I) untl 11$ d(!r(vatlvorJ lhrQUl}h 
110lrlous l'JlOIIGO uklfl." 

t.ho ~kin f111· mol'e efficiently th,tn thoophylli1l(I ilMlf Wig ll? · 
81'1) buL whieh nrc biotrnn11forn111rl rnpidly t~, l,h{l()phyllil\t!, 
'l'lnm, Lh<111phyllinC1 (lttliv1,1·y Lt) oy11t,1mic (1irc:t1lo(.ion <:1111 lw 
cnla1n<:<1cl <1ub1,t11nt,iolly. 

h~ order I'm· I) drnu to qunlify flH n m111lid11t.u for Ny11l.<imi(, 
doliv~ry llfUir to1>ic11I 111)plh:ntio11 , it mll1:1I, 1111ti11fy l'OIJ lliro
mont~ in nddition to oxhihit.iug K<>od "kit11>orrnc11tion, Sue• 
co1111f11I cnn<lidl\l,ell for tr1m,u.l1,rn111l dl'lll;I d111ivt1ry ~houlcl be 
nonirrit.nt:inf{ 1rnd no1rno11~i(.iv.ing t.o the 11kin. Sit1co rein live· 
ly litt.lc drug mny rw,ch My11t.omic circ11l11Uo11 Ol'ltr II n!lul,ively 
lnn1i UnHi, drut; c1mdid11tc~nhm1hl be: rclut.lwly pol;(:11t dru((ll, 
In uddition, the limiui tion to rolul,h•cly pot.onill,·u,i" ti1m onac 
prol.Jlom11 of formulnlfoH ~ii,,~ t.ho ~mount. ol' drn1i tho!, cn11 
b (l inc:orpor11tl1d in tlw fotin11ll1Uon moy he limiLod by phy~i, 
cochomic11l cona1dorn1.ionH ~nch llfl ijoluhili ty. 

lontophorotic l'>r11g l)ollv<u•y t.hrou~h Urn Skin ll,,t._ __ 
Por 11omu poorly 11h11nrLHid (ionk) compo111ul~. p1mmt,er(ll 
ttdmi11i11t,mtiou npp(m1·~ to bo the 011ly vi11bl(1 111>ti,m for 1•0, 
1(k11111l or 1;y1;(.omic dclivol'y o~ chemfonl J)llll<Mtltfon en•· 
h11111:ur11 (1;,10 'l'11hlc lll) oft111\ do not l\mct.ion woll for lhesu. 
<:ompm11Hl11. Given the il1<:nia,,,id ri11k of 11<lvt\l't!(I 1•1)1:1<:1,iol\ij 
t111Noci111,od with U1t1 111!11 of 1111,:h 1,nh1mccrs, t.ho iu1:rti1t~(l(I 
ov11 lu11tion of ionlophorntic dovic<:11 for the onh111H:H111ont. of 
to11ienl dru,i d<~livory huM boon ofgnmt inte1'MI .. foolo))hOl'0-
1.k drul' tfolivt;ry imi>lic!I U10 delivery of ioni<: drngu inh> tho 
hocly by 1n111111A of un olt•ctrk 1: mr<111t,.. While tho 1il,rnl,11m 
(:ornoum fomrn t:h1, prh1olpol bnrl'ior !:<, oloct1·i<:11l co11dm:f.i11-
ity., .... due, in pnrl, to i~ lower wnt<ir conl,cnt ...... u10 ~kin nlno 
Mlll tlij 1~ 1:up11eil,or, 'l'huij, biolo1iionl t.iHMtHJ~ 1nwh OH ~hii Hldn 
provido for 11 ronctivo clocLrklll drcoit.. loni,: t.m11Kport 
t,hi·ou!(h tho Mkin in tho pnl~l1111.:,, of n 1J 11 ifonn clcdric fidd 
c:on be dtittcl'ih~d. in ))tut, in 111:<:1>rcl11ntio with the N<1rna~
Pli111ck 011unlion 

clC D:u!U.' ,J. ~ - l) ,,,,., , + ,,,,,,,,,,,_,,,_,_ 
' , (/,: i<'l' 

who1·0 J1 i11 t.lw nu)( of ion11 noro111! tJ,e momhrmw, C i6 ~ho 
co111:ont.mt.ion or ioM with v1:1lcnco, z, und elr.t1t1·,.111 (: luirrio, c! , 
dC/d.r i~ Ow C:(111co11Lrulion 1irndiont, R la U1t1 ol<ic~rio field, le 
iH Boll1.m,)lln'11 co11ut,1111t und '/' j<, I.ho 11h11olul.o t.ompr.rnturti. 
'l'h1111, f,hc ionic f111x h, tl11t Mt1111 t)f the fhllws IJ111t. nri1w from 
tho r.<1tH:eJ1t,r11t.iou gro.clionf. 1111d tho nloct,ric l'iold. C:iv1m tho 
compl1111ity or tho 11ldn111 <lornposit-ioll , tho t.hlck111)1<k of the 
atnitum <Jornoum n.nd tlw oc:(:t1mmce or olc1itroo»motk ef• 
foclB, tlltl Ncrnat-Ph1nck oqu11t.iou j~ (lilly 111'imt upprnximo
tinn of thr. ovlirnll trtmad11rmnl 11ux 01· 11 nolulc.. 1'11r11d,1y'11 
l.,IIW 

( (, i -~ .. rJi 
fu1'!:hlll' ch11rn.clorizM !,hr. iontoph<•rot.ie flu )( <Nt in Utrn111 of 
t.ho c,1rre11t i (in 1~11iporm1) 1:md i~ cl11r11t.ion t (in :.ed, t.ho 
t.r1111Kforo11cu l\lllllbor p1m\m<1t,c,r 1,j ulld U\(1 fo'nrndu,v (;cm~t.(lnt 
F. Additional r1.1c 1.orll t.hnt i11flum1cc l.h11 mt.ti nnd 1ixient of 
iont:ophvroLlcd\llivory Lhrourrh th<n1ki11 i11d11dt1pH nnd ionif: 
111.rnngt.h of tho drug 1mlut:ion. 

Althourrh ionl-Ot>hol'l,t,ic l,mlhniq11<u1 hnvo b,:on flhown ltl 

i11c:r1111uo percutimeou~ 11buurpti1m of ionilmlilti o,· ioni1; drug~ 
(i11cludin1t lido<:nin(l, 1101i1:yl11!.crn nnd J)cptillo~ und prntoin~ 
1111<:h 1111 i111i11lin) morltcdly, t,hc dinlc11l 1tnfoty 111111 c,ft'icn,:y of 
dr111{ dol ivory 11y«t.u11111 omployinr. iout.ophnrotic: t.cch11olou.v 
h11vo yot, to ht• l'vul\lnt.(1(1 full::,,. 

Ointments 
Oiut1M11tr1 nt(i oomi~olid pr1ipomt.io1111 illl'-1lldCd for (lXt-0r

,n~l 111>plic11Uon lo Um 11kin or mm:ollK momb1•f!111:~; t11mc1lly, 
hul, not: ulWi1:Y11, 1:h1>:Y contnil\ l!l(ldid1111l 6,1hijt111\c()ll. Tho 
l:yptltl (1f Qintmont, h11Ho» m1od 1111 vohit:IMI fen· drul(n 11m Hc1l111:t,• 

ull 01· de11i1Jn1)d ror op1:imum de I ivory of l,hC1 drv~~ 111ul 11!»0 to 
coni ribule omollioncy or oth11t q1111Hi•modicin11I <1uolilfo11. 
Ointment. !)Nl)JorUc:tf v«ry, 11inco I.hoy 11r1> dc1Ki,::nud fol' 11()l•df
it \Hl\i!l, o,uio of 11r>11licJotion or cxtol\l, of 111>plic11 t.io11, 
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'l'ho offidBl dufinit.ion of oint.mont in itr1 pro>1()lll- fol'm WI\H 
introduced in tho USP XV in 1 Hlifi. '1'11<1 dcfinit.ion i~ l>rond 
1111d Nlf.OnlJ)I\IIH(•~ potrol11tun1, io, olcrngino111< hn11os, 1111ml11io11 
ht1\\ll~----uith(!r w11t.ot--in•oil (W/0) or oil-in•wul,I"' (0/W) ... , 
und the 1>(Ha11led w,:it.or-i<,oluhlo l.m~cm. 

111 unofficial t-0rm11, olMr,inOt1ij b11IIM nrr. dom:ribod 11s 11int,• 
1n1mt11, b\tt, 1;m11lMio11 bm.•<•a muy bfi lc1rmud eru11m~ or lot.l◊n!I. 
gj~hcH' of tho,ic, cont,11b,h1g IMgo nmount.~ qf 1mlide i11 t~mnod u 
pnHt(). All or t.l10Hu Aubch1e~(l11 oro dof'i1w<I (1ffid111ly 11s oint
mo11tn. 

Ph11rmuc<1uLicnl 1111Lh◊i011 hnvc II pc11chnnt for dc,fini11r1 
"ldoul" propurotionM c,11, th1,1 idcml bnttO, the idMI V(lhido nnd 
ao 011, ln pniotko, of courllu, f.h(,rCl Iii no 1111\\11 thing. An 
individual cannot Lio nil th ingK t.(1 nil people; ll()ithcr con nn 
oit1\,m<1nt bn~e he idonl for 1111 dru1r11, all aituntiom; or 11111ild11ij, 
for t.hot molh1r. /\I, oint,n11i11t h11K1, funclfot1hi,:- M n drn1r 
vchiclo 6h()11ld bo optimi~.011 for 1l 11pl!dfk drn,; und, innofm 
Ill\ po~11lbl11, for Apcdfic di11<ulilC 11L1llo11 or i,kin condit.iom,. 

fl, IIJ, or <:t}llrAc, poK1,ibhr t.o dc,J'im\ 1:ortnin ~))(tdfic r(1quir(•l· 
montu for nn oint.mMI, ho.1:<c t.o bCi Hko<I for t1xt l,lll ))!lr11110t)Ull 
compo11111ling. S1wh n h11"e- i;hould b<1 11@irl'itnting, M8ily 
r(mlOllt\ble, non11tnining, 11tohlc, 1l<ll1-pl-J-dopun1ltrnt, 1111d 
widoly com1>otihlo with ,1 vllritily or m11clkomcnt~. When 
onci MMs U1t tt!.ipulnt.ion l,hnt thn hone 1m111L rdm\ij(~ Lhc1 KlllUC\ 
vm·iol,:v of nHidlC11m<1n\.Q1 Llw irnplr111~ihilily or 1111ch dcrini , 
tion~ lnaiumti~ ,wi<font. 

Cl111111i/ir.atior1 <me/ Prriprru'.(10 of Oi11tme111 l fo11es 

'J'lw I.ISP rcco1;,111.<111 four 1$Cllcrol clnll~Ca of (1intmt,nl. 
busc11, horc1mdc1· r.nt,lll(Ol'izod int.ofivo dal!Bt!~ fur t:hc 1rn1·po~(1 
of i11di(:11ti11ic m~m! dofilllLivcly KM\o rliff'li1·1meo11 in Uui prin• 
cipnl proportit18 of tlHi h11i.118, 

1Jy4)'(t¢11l'l)(m Hll~l>K (C_>IMtClm>IIP) 
1,:x,m111lo: Whit" l'v1Y11IM11111 

I, g,ll1•ll!t•llt 
•l,, Oc(:lc 1Hi\•(1 

:-/, Nonwn1~1·- wnfihubl;, 
4. My1\r,1ph,1hk 
fj . C1rvroiy 

Ah.11r11llo11 llu••'• (Anhy1h·o11•) 
R1111u11le•: Hy1h111ihilic l·'o0tn•ln1.11m: f111hy.-Jr,,11n l,1c11,11i11 

J • l•~moll lunt 
i , l)c.,hmivcJ 
a. /\ l11mrh Wtlh~r 
4, Anh::;drm•~ 
Ii. Gru~y 

J~m1IINl011 Bn•n~ (W /f) 't',vp,1) 
l•lxu11111J~~: l ,n11nlh1. Cnl,I C ,•111110 

I, l~~1011i11nl-
:r.. (Jl,c:h1ni\141 
a. Cm1tni11 w11for 
4. l,t)llll' ulmOl'h 1td(lit,l,·,11e1I Wllli,r 

r,. Gr4;n•y 

i-:mulwlt111 U11Hll~ (0/W 'J'y1u1) 
l1!~~111111,1: Hydrophllk Olnt,1110111. 

1. Wut;,,,w~•lrnbli• 
?., Nm11(HIMY 
:I, Gn11 l,11 dih,1,,.1 wil.h 1-,out1,1r 
11, Nont)Ct:IUJ•ivn 

Wawr•liohoblo lht""" 
}~1<11111plo: l)olyot.h:i,l,:1111 <l lycol OlntmNII 

1. Unu~lly nnhydrmin 
?,_ WnJ~r-Rol11l►lo ,met w,1Hh11blv 
:1, N0t•11ro11•y 
-i, N1lth\C,(:h••iv1, 
(), l,l;li<l•l'rt•<> 

'l'h<11't1loctim1 of U10 \ll)timu111 vahich: from Uio d11d1Mkc\• 
tion nhovc m,1,v require <1omp1°omi>10111111 ofl:cn t11lco1ml.er<1d hi 
dru1r, fm•mult1~ion. 1:or t:!)(i.1mplc, a\.nbilit.y 01· dru11 nclivi ty 
mil{hl: h(1 11111wrior ill H h)•droc11rbo11 hmm, howcv(ir, 11cccpt,-
1~hiHt.y i8 dimiui11Jwl bccn1111n of tho 1iro11Hy Mh•r<1 of ~ho 
ht1KO, 'rho w,11.o,• .. 011l11bilH,y of lhc 1mlyoU1ylon1111lycol h11t1cR 
m11y ho 111,trncLivn, bul, tht> ,tlycolM m11y hn irl'itnt,1111: w 
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t1·,u111u1l.i:>:tid Uu1m<1. l)rul{ ucLivit,,v .ind Jlllr(:\1tllneouu 11h• 
l'!orption mny he 11np(+l'ior wlwn UAing o h;vdror.11rbo11 1>11~11; 
holV(!Vl\r, it: nrny ho prudent l.<i minimii!! J)cre-\1t.11llMUil nh• 
11nr1,1t,lon by U1e 1u10 of 11 111611 O(:du•ivci hn~c•. 

Ointment Bases 

U,v</rfJ1;arbo11 Hm1,111 
Hyd1·ocr1rh1111 b1v1r:11 C1r(111111111lly 11otrnlnl111n pel' .~e 01· po~w

lnl,um modified by wt1)((1t1 ni· liquid pct.rol11tmn ~o ch111\flO 
vi11collity (:h1.l.Mctol'iKt,k~. Li(J1Jid 1>c1l,i'olntum uoll1;d hy tlm 
ocldil,ion of II poly11t.h;o,lo11c 1·011in nl~o in conaidm·od II hydro· 
carbon oinl,mont hmm, nlbeiL ,mr: with \1111111~1,il vl111w11lly 
chnr11cl.ori11tir.11. 

Hydrocnrbon ointment h11Hc11 mo clnn11ifiud RH olc11gino11tt 
llllttc~ uloll(( wit.h bn11c,i prcJ)lll'(!d from vo1!,otahlu fi,rnd oilij or 
n11im11l fuhl, B11t1CM of t:hi~ l,yJ)(: indudii !Md, honioinntcd 
lurd, olivo oil, c<Jltot1Hllc•,d ()ii ond ot.lwr oils, Such bnl!OH 11rc 
QmolliN1t b11t gcrn1rnlly rnquirn 11ddit,im1 of 11ntioxid1mt.tt 11ml 
0U1<1r p1·11111irvnt:iwa. 'l'h1•y nrn nuw lol'1(<1ly of hiel,ori<: htMr
Qat. 

P(1t.rol,1t11111 USP is o trtntchiM, 1)dorlt:11tt, unc:tur,uK mnl.(lrinl 
with 11 meltin1: 1·1111,:11 of :Jl:l t,o H()<•; il~ color rnnr,on from 111)\h<il' 
to whit,o (wh(ll\ dl\c:c,l1,,i:-:(!d), Pcl.rolat11111 olfon itt ll~tltl ex• 
tornully, with,mt modifir.olion or udd,,d ml)dicnl.lon, ror it11 
omolliunt <11111lilioH. 

Pctrolutum ut\(!d 11111,11 oil)\.1111J11l hm1e h!l~ 11 hil(h dei;rec of 
compulihilit.y wil-h 11 v,,r itity ()f mctlicn1111)11ts. B111JOll of thiA 
lypo ,m, o<:<:lmsivo 11nd nonrly anh,vdroui- and drnH provide 
or)timum 111.c\hility fo1• mcdi(:111111;11\f:,M ,;\1(:h na 1111lihiot.ic8. 
'l'ho wide 1111:lt.ini; rnt11111 purmil.ii rlllme) latitude in v(!hfolc 
m:l(1ct.io111md th¢ \JSP 1H1rmib1 nd<lition (•f w11xy mnl(1riol~ ns 
1ui ,~id in mi11imiii111~ t,ompo1•ut.un! (1fl'(!<l(,11, 

Hydror.nrbon bmici;, boin11 01:d,1,:;ivo, i11c1'1:t1~0 ~kin hydro· 
tio,1 by rcduciog Uw rnl,c or loi111 of H111·fllco wnt.r. r. Bm1(1~ 111' 
l,hi$ kind 11rny hl, uKod 11olcly fo1· 11uch 1\ t,l1i11 -moi~U1rizi111l 
(1fl'Ml, c:11, whit.Cl 1>cl,l'Oloum jelly 01; not1HI oho,•o, Sldn hydm-· 
lion 011 t.lw 0U1c\f h11od m11y incrnm,o drn1: 11cLivit.v. Stmli<1A 
hnve indic:111,od 1.h11L i;tcr.iidoi hovt\ i11cron11cd 11t:l.lvit_y, 1111 moll• 
K\n'ed hy v111101;rm~f;l'ictol' (lffor.ts, wbon 11ppli~d to tho i;llin in 
u hydroc11rbo11 vohidt1, Strn1l{hlon co1111illlcntly fou11d tlw 
ll111nc ~tllroid moro 11ctivo whl1n 11pplied in 1) p1it.rol11!.\t1l1 v0hi• 
clc t.111111 when 11ppli1:d inn c1·011m (ic, 0/W 1i01ulsion) v0hiclo. 

A 1111ll<1d mincml oil vchiclo tliJlr(!~IJULM n 1111iq11r. nddil.ion 
w t.hi11 d11K~ of h1111ti~ ,:1.impri11otl of rnfinod 1,1.11.111·111 J>rud\lct1.1. 
Li(1uid pcttoli1t.um 1\1ny bll ((olllid by mid it.ion of n po)yoLhyl• 
0110. Whun 1tr>pi•mdm,tloly !'l'J!,~1rlow-<l(1n~ily poly1,thylc,nCJ i:1 
11dclod, 1.h(1 mixturt! lwnt<!d nnd thc,n Rhock .. coolocl, n soft 
1.mr:tumm, c,1J11rlm11i J\Hltc,tic,l 1·<iK1Jll1blinn white 1>ot,1·olnt\lln itt 
produccid. The mo1:111 muintnin11 Oll(:lumgc,d ('.Oll11l~t<1llty (IV(?r 
11 wjdc t,1imp1m1L11ro r11111{0, 11, neither hnl'du1i~ 11t low t.i::m• 
pornlllro11 nor molt!! nt rll1111011nbly hi11h l.(imtler11t11n1~. lt-l! 
u11,1fu\ workinu mnl(c ia bol,woon -J 5" mid GO". J);l1(11iffijivo 
hMt, io, ubovo !10°, will dcHl,l'Oy (J)(! 1;cl 11tru<:l:11n!, 

()11 l,h\l bUAill of ,:n ,,u,·o 11t.ndi1,1M, druu" l!ll.\Y ho l'OIOIIMOII 
f;u!l.er from the 11ollod mincrnl oil v1,hicle Lhun from conv<m• 
tionnl 1>(ll:rol111,1m1, 'l'hi~ quiclt1,r rolonso hu~ boon nt.t,ribut~d 
to 011t1i<1r mii~rntfon of dn•/{ pnrlfoulnl.tl~ tht•ough o vohiclo 
which i11 IIM111111(.inlly 11 li1111id, <iompnr1,1tl with J)<ll,l'tll11L\1m. 

Dospit~ i-11,, 11dv1tnll11ioi. hydl'ocnrbon or olcn(linouK vehl
clr.11 provide in t<irnrn of 1Jt1.1hilil.y 1111d cmollilmt'.y l!och bn~l\H 
hnve thll toii11idcrubl.,. 1l iK11dvu11tui;11 vf grc1,1Jln,i~11, 1'hc 
1_i1'1Juoy m· oily n1nl,<tri11I nu~v 11t.1tin (ilot.hinl( 1111cl iR difficun to 
romovo. ln (,ltl'l\l~ nf p11t1(11H tl(,'<)Opt.oncc, hyd1°()<:11rb,,11 h1111ou, 
ie, oiuL11\i111lM, rnok woll l><il()w c1mulsi011 b111.1c11 Huc)h 1)M cre11mM 
1111d loLimls. 

Ab~o)t'plion Jfai;116 

Alw,rpt.im11J11~rn1 m·o hydro1>hilic, 11nhydroua 111ot,11riok, or 
hydtou11 l11mit1 thut, have tho uh!li l:V ~l nh1iorh ncld\t.ionul 

I 
! 
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Wt1kr, 'l'h<t f1)r111or 111·0 i:1nhyd1·0\llj b1)>1ox which nlmorb wot,m· 
t.o bocome W/0 oim1l11ion11; thll lo(,IAir 1\l'c W/0 11mull1i<111M 
which huve lhc nbility lo t1h)mrh 11cldit,ion,1I wn1,cr, 'l'he wol'd 
11b1:1mvtiou in U,iH cf>111101,111.io11 1'(1forn only 1.n t.1111 111.Jility or 
tho bn111'; to 11ba,1rh Willer, nuth l,yp@ of bllij(! nr(, (l)((!llll)lil'i1,d 
by J\nhydrou11 l,m101i11 nntl L1111olin, 'J'h(P fon11111· iii cnnvo1•1. .. 
ed l,(l tho 11 .. t.1".ir by I.ht~ uddWon ,,r !10% wllf.1l1'. 'l 'lw lot.tllr in 
I.urn will ob1:1vrl, 11ddit:io1111I 1Amo11nt~ of wal.cr. 

Hydrophilic Potrol11t;11111 USP i11 nn 1111hydro11N 1\l_uJOrpt.ion 
bouo. The W/0 1mml11ifyi.ig property IE< tiin1f11r1·od by tl11: 
inchmion of chol1:1:11Alrol. Thi~ comp11Hil,ion i1:1 n mocliffout.ion 
oft.ho originnl formulntioo whl<ih <:on t,1illll1I 011hyd1·ou~ lorn,• 
lin. Thtl lunolin wna dcllil,id boco11~c of rcpol' t11 of 11lkwgy; 
chol11~U,rol w11~ ,~ddcd. lncl118io11 ofutour~·I nkohol 1111<1 wnx 
11dd 1.0 \.h(I 1>hy1.1k11l d1nmct.orit1lic~. p,nt.k11l11rly firn111e113 1111cl 
hMt. 111~1bility. 

flyrlrophilfo 1'(1lr11l11lun1 I.Jl:ll' 

Chol,1Mlorol . , • • • , . • , • . .•. . . • . , , , • , . , ••. • , • • , . , • • • . . 110 ~ 
StNuyl Almlllll. , . ..• . • . .. . . . . , . . , , ... . . . . .• •... , . . . :111 ~ 
Whih• w II~ .. • ' ' ' ' , • ' • , ' • ' • • , • ' •• , ' ... ' ' . • • , ' ' . • . . . *' K 
Whi lo l'ol.tolt,111111 . , • . . . , , .• • , , , •• , . , •• , . , .• , . . • , . • • llil0 1: 

T o (lil1k1! .. .. , .. , ...... , .... , .... , ... , .... , ,. , .. • Hllll}i: 

l\fol~ l.h~ »l(•m·yl 11kvlu>I 11ml lvhil<: ,Vn• h >x,,Uu,r OIi ,, ,., ... ,im hnlh, 1hc,11 
tuld lhll r.holn•torol 1111d Al,ir until il 1'011111l<!l(!ly diijnolvu11, Add thu whit" 
llCM<>l/\1111ll ~ucl mix. llc-uwv11 r,·,,111 lh~ hnlh, t1ml 11tir 111Hil t.hr mixh11'1• 
(Oll)!':>111~. 

L1111olin iij u c1>rnpl<1x mixt.\tr<l of .. ,1hi:;\1i111:c~. Tt.i111bilit,y 1.0 
ilb~orb wt11.cr i~ prohnbly II d111rn1:t11rilitk of 1.h(l 11rn(,!1ri11l 
r11th1:r thnn a Bin((lo compommt. The d11Jmi1:1tr.v of l(u1()li11 
hoa heo11 11tudiccl in !l<tt~lil. Sud, nt.mlic!! huv(! r11~11lt11d Int.ho 
i11t.1·oth1et.io11 of II l11r~c vurioLy of' hrnoli11 d~1r1v11tivoM 11ml 
Hc1>11rnlod ftm:liont1. Avuiluhltl now ,u·c, l,rnolin 111..:ohoh,, 
(fowmwd lonoli1111, 11<:ot.ylol.od lanolinK, (11,hoxylllttid lnnolins, 
hydro,:01111 tcd l11noli1111, ltu1oli11 os t.ol'll ,rnd ot:hor prod11cli1. 
Mnut. or Lho~o <iuriv111.iv11H h11ve la!lm prodo1:,,d for Ap!ldfi,i 
1mrpQf.<CH, 1c11u:h Hll i111provlld t!mvl~ific,1Lion chnrncteriHl.icu or 
to n1du1i-0 nllurr,i,: r()Mtivity. 

'J'h11 11p<11iifit compmmdu ro~po111:1ibl11 for lmwlin ulhiq;y 
rom11il'1 unk11ow1\; IHiwcv!ir, (,he grMU1r ()ort,icm of l1.11tolh1 
nllm·gonH ro~ido i11 tJm w<1<ll Wllx 11h:<>h1\l~ t'r11<:1.io11. '1'1111111 

frru:l:ic)l\«I 1101111rut.io11 to 1!bt.nin, fo1· ox111n1>io, t.lw Ho-cnlled 
li1111id ln1wlin11 f!llbf!l,1111tiully rod~ico<1 the. incidoncc of nll!l1·gi<.: 
rn11dionli. Civo11 Uw plot.horn of lnnolin frnr.tion~. \'l(!riVII• 
l:ivm,, modifk11Uon11 nnd level~ of puril.y, it, i11 quil,t! pox11ihlo, 
0vol\ Hkoly, t.l111L lunolin->J(!nsil.ivc i11d lvid1111I~ fOll tolcrnk 
!lp<>1:ifi<: hl)lolio 1>rodu1:t~. 

Ah,mrption bn~e~. t)llrtirn1lorly the cmul11io11 b,rnc~. impt\l'L 
oxccllcnl m1101licmr.y n111I u dcl(r()(! of oc1:lrn1iv<,110H~ 011 11ppli
()t1t.ion. Th◊ 1\1lhydrorn11.yp1,tt cnn bti llll(!d wll(ln 1.he pro11011cc 
of w11l<H' wo11ld cn11tt<1 JJttlh ility 1m1bl\Hl1H wiih i,p11dfic druff 
JJUbKl.otwoH, t% nn(,ihioti1;11. Ah11cu·1>ti011 ho,11.,~ nh10 urn t(l'CIIHY 
when npplicd 1111d ore diffi<iult to romovc, Bot.I\ of Ulc1:1c 
1>rn1>crt.icR tl rii, howovor, lc~n obvioull tJum wilh hyd1·11<\t1rb1\)l 
b1mc11. 

Commonii,1lly 11v11il11hlc 11h11orptlon l.mw11~ indudo A11110-
phor W11iN·sdol'/) 11.11d PolyHorh (l,'1111f!111·11). Nivon Crc11m 
(Tl<ti(!1·11<for() iH n hydml,od emollient. h11~e. Ab~1>1·plfon 
h,111<1111 ,,ithor h;vclrou11 or nnhydrou11, m·c ~<ddom u~mt 111:111ohi
clo11 for commt?rdnl l'lrug produch;. 'l'h11 W /0 tm111h1ion 11y11• 
t11m iti mot<1 diN'h!11lt to dcnl with t.hon Lh11 ml>I'(! <:onvcntfonnl 
O/W ayRl:11111~ ,md Uiort? iij, of 1:our110, r1,duccd pnt.ioot 11<:ccp, 
t,mc<1 bc-cauac of f!l'M8iMR9. 

W<1L<11·-U11111<11Jc1b/11 IJ11.w•s 

Wn1or-wuah1.1bh! b11>!!lfl or om11l~im1 hnHoll, co,1rn1only 1•1,i• 
for rod to mi nl'lnlllH, rt111r(l1l()lll. t.lw mm,t. ,~1,mn,mly u111Jd t.ypo 
of oi11t1111J 11t hn,w. By far th1111111,iotit.;v u!' wmmordnl <lcrmo., 
1,ilo~ic dl'llll l)l'O(h111tA1 111·•• fo1•m\1ln!.1,d in n11 utnullli<m or 

cro11m but•e. Emulwion 1>111:1011 tire Wllllhublc 1111<! r(!J))Ovoll 
e11Hil.v from ~kin <>r d,1thh1K, l•!multtion h111l1l,; cun be dih1h:d 
wi1.h w11t1,r, ,,I though .1111,:h ndtlit.1iJl\ll rJro 1111<:ommon. 

A11 t1 rc,mll of 11tlvnnc:0H in llynthoUc comnol,ic~ chcmitttry 
IJ10 fommlnlor of rlll m11uh1io11 bnKo 1:1111 hll fma)d wil,I, (l 

b1iwJld<Whll( vorioly ()f 1j<1),wtio11a. l•'o,•Ltrnt\Ltily, tlw omul11iim 
hru,1i mm bo 1:mhdivi<fo<l inlo tht·cQ 110m11(11w111. pnrts, do,iiu .. 
11111, :d 11s tlui oil phn:l<:, t.110 (lllllllsifior nnd tho m1ucou~ phn>.<u. 
'J'htt mcdidnnl l\1!(1111- mny hti inclmfod in •me of l,h\!!!l' phuw\1~ 
or nddcd tu 1.1111 for•n1t.\d omuMon. 

'l.'h<1 •Iii phitKo, ~ouH11.imca Mlled 1.110 lnt<11'lllll phn..o, is 
typi1;11lly ma<h1 up of pot.rnl,11.llm nnd/,)r liquid 1>ct1·ol~l-t1m 
t.O({lllhor with ono or morn of the highcr-molocult1Mvoi i,:ht. 
11lcnhol~, ~nch 111! cotyl or 11t11nryl nlt:ohol. Stonrk ucicl mny 
be im:ludc,'d ifth11 omulttion ill l,o be bn~od on 111!011p l'om111d in 
sil.11, cf.(, 1.riot;ha11ol11minu 11 t.1.t1m,(.o, A cnlc:11!1,t:n<I (l'x(:1ui11 of 
~tMric; 11<:id in HU(:h n fom1ulntio11 will 1>1•nd111:l.l u pcorl<1~1im1L 
nppo,11·11nco i11 Uw finiKliod pl'oducl. 

Ji'or drug•dolivl.'lry vohi•;h•~. ijiJllt)lifhi<l l!y~t.m1ij nre in <>tdo1· 
to miuimi:r.t, coll1t)mllmt. h1t••r11(:~ioll~, t!ilJu>r 1>h,voical or 
ch<1mic1Al, nnd, <11' eourRe, Lo minirni i.c, r.oxt.. Hydrnphilic 
Ointrno111, USP iii ,1 LY1>il!11I t111rnl1,io11 hr111c. 1'hc compoi1il.i<>J\ 
ir, 1111 follow11: 

Jly1lr•J1►hllil: (H11hll<>l'II lJSI' 

M11I hYh•nC'/lb(,n , , .. . .. . . .. . •... . . . . • . , , , • . . . o.:!li IC 
l'rn()yl11nfnl>1111 . . , .. ..... .. .... ... , . . .. . . . . . I\. Ill H 
S,wlium l.nnr,vl lhrll11111 , . . .. , ., .. .. , , .. .... . , . .. .. .. Ill K 
1'1·,111yl,•n<' C:l,1•m l .. .. . . .. . . ..... ......... . , , ., , . .. l~Q " 
i:lt11,11yl /\kohol . , .. . . . , • . • . . .. , , • • . .. • • , • • , .. , • • , • :lW IC 
Whil e l'nl.ml~l.un1 .. . . . • . , . . .. .. . , . . .... . . . .. , . .. .. :!/ill H 
J'•nrif'iticl W1111,r , , .. .. . .. .. . , . . . . .. , .. .. • .. • . .. • .. . ;l'/(l 1t 

'l'c• mnlw 11houl. . . . . .• • , •..•. . . • .. . , • • . • . . • . . . . . • i'{il)(t'.. 1: 

Md( (h.,oh,inyh,k11hol 111ul t (·n,whil., pr.1ml11111m un a ~1 1111m h,rth, 1111,I 
wurm \1111l1m 1I, '/(,• . /\,Iii th .. <1(.l111r i11H1 .. tl11\lll•. l)l't!Vl.m•ly lliu11,>IVl'd in 
t.lw w11lr1r 111111 w11r111~d l<i '/6", 111\d 1<1ir (Im 111i~h1rv 1111111 i(.(:mlt!""'"· 

St.,mryl t\l(:11hol 1ul(I petrolulnm \!\llltl)r'i:11i 11n oil ph11:1c with 
t.h(i prnpcir ~mo,>1.hnoM ,mil comfort. for tho ~kin. 81.l!nryl 
11k11hul 1,11110 Mrvell cm 111111d,iuvo11i mnul11ifier. P(!t,1·11l11 tum ill 
the oil 1, h111111 nlno cont,rihut.o« I~> Uw w11!,or-hohlh1~ nbllit.:>' of 
the ovortlll form11lo1.io11. · ' 

fl 1ilnn1:c 11t l:ho 1~ot1muti1: lltvrut\lr\l ,md 11od1 volumo11 <HI 
l,hc C:011motfo, 11'oilot1·y 1111d l1'm~r1mc;o A~1md11t.io11 '11 Comwl• 
fo h111r<•<li1ml. Di<ll-ionm:i• imprcM»c» one with l,h(1 t•l\01'1\10\11' 
11111nbo1· 1111d vnri(1ty of !1m11ll!ivn-h11~11 t,Q111 pom111t>1, r,11r1fou. 
lady oil-pl11~Ko c:m11pomt11h1. Mally of th%<! m1h«1.1m1:ou im• 
part 11uh1.lo hut Jir,ti11e1, d1ur,1cu,1•iatit•c; to co~11H:-U\: cmuh,ion 
~yi;(vmM. While d0Hir11blt1, m,1ny of ihc~c ch11rm:teri~l:i<:11 inc 
1u,t rc11lly nuc11~»11ry in dnti,: do11111~1J form~ 111JCI delivery I\W-
1:omH. 

The 111.J\l(iooij pht\ije nf 1111 em111Hion lmflo 1um11lly, hut not. 
11lw11yll, (!x1:(!~1dH tho oil 11h11110 in volume. 1'h<i Ot)1wo 1.rn phat!-c 
(:011t11i1\x t.ho prnHm·vMiv<• m11l.eri<rl11, t.ho (ll1lt1l11ificr or u purl, 
nfth,, cmulllifior ,iystom and humuetunl, Thll 111111. i111111t111lly 

1<lyt:ori111 pro1>ylono glycol or II po~y(1l,hyl<lllo glycol. 'l'lw 
h11mcctt1nl: n<)l'l\ll1lly iij i11d 11ded t.(> 11iinimi:,.o w11t.cr lo"~ in 
(,ho flniah,id c111ll])o~itior1. l-l11mocl1rnt~ ,,1luo ,1dd l.n ovcmll 
phyAi<:ol product.11111:epwhility. 

'l'ho 11q11oouu phnM, c<mlnin6 tho 1n·<ittcrv1,Uvo(a) whi<:h arc, 
included to c:onl:rol ll\l()rohinl 11rowl,h. f'ro:1<;1•v1\l.ivo1J in 
omul11ion h111:1<J11111:1\mlly inclodo rnio or rllm'i! of I.ho following: 
muthylp11n1hon 1111d propylp1Arubu11, honi,yl 11lcohol, tmrbk 
ucid or qunl.01·11111·:v 11mmonium 1mm11ow1dH. Pr1111.vlu111i 1tl.v· 
l,ol in ,mfficicn t c:onct!Jll,l'lltion nlrm <:1111 funclion m< 11 prc.,klH'• 
vutivo. 'J'hu l{<m1ir11l Htlb.ie<:t. of pru~1H'v111Jv1:11 111111 1mi~l'lrv,1 .. 
lion iA dittCUl\k<id ol~nwh11r11 in l.hiN <:11np1,<!f, 

'l'ho t\QUCOllfl ))hmw 1\INo c:onlnillll t.hu wut.m·-11ohrhle <:om .. 
po111mt~ of 1.ho 1m11)h;it>n HyJttom, l.ogothor wi1.h uny 11ddil,ion .. 
1,11 ~t11liilil'.c!l'11, ,111tioxl<)r,nl.><, lmfforN, uLc that. 11u1y he nl!CCH• 
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»ary fo,• ai.nbilit.y, pH conf:rol or oth111· cCJo(li(\(lrntion11 nl\~oci• 
111.od wiLh 11q11c,>uil »yHtcnrn. 

Tiu., 11m111Hilfo1· or cnrnl:1ifim· 11yMem in 11 aonm rormult1-
l;ioll i1,1 o nll\jor 1:011uide1'11tio11. 'I'hc tmrnh,ifior mny h(1 non
kmic, nnionic, cationic. or umphoLmi<:. 

Auio11ic l<~mulHifiCJ:ff ...... Sodium luuryl ~ulfnt,c, I.he Q1)·111lei· 
fiu1· in Hydrnphilic Ointment lJSP, i11 Lypic:111 of 1,hi11 d1it!fl. 
'l'h<t nctiv<I pol'tfon of the cmul6ilfor ia (,ho nni,)11 (ltltiryl 
aulfot;<t ion). Simil111· nnionic omull'li11ors i11clndu ~011pt1 imd, 
ll'I tl'iothnnolnmino HI-Ot1t·llto. 80111>$, of COm'8e, ar<• 11lkalino 
und, h<mcc, incompotihlo with ncld11. 

Sodium l11m•yl 11ulfllt.o and 01,hl)r nnioni<: 1mrf11ct11n1;tt of itll 
t.ypj\ M<• m1iro 1rnid-uLnhlo (md permi1. 1Hljm1t.m1mt or Uw 
<•mulsion pH to Urn du,iit·nbl(I tH:id mngo of 4 .. (i t,o 6.ll. A11 
11ni()nic 011wl1JifiOl'!J 11r<1 i11cc)mp11Ublc• wi(.h cntiorn,, U10 ovor .. 
11II procluCL tomposii.iou muHI; ho kopt in mine!. 

Dopcm<lit)g on 1.h~, (:h<\micul type ,md co1H:011lmt.ion, ,m. 
ionic 1mrf1u:1.1mt,11 nmy I.HI irl'i t.ut.ing in cert,ain ~ilu11tfonij. It. 
lu~a heon roporl;ed t.lrnt 1mrt\ut,ml•on11 t.1b!:torption ol' C(ltt11i11 
d1•11gt1, )l()tl\bly steroicls, mny hH onhunced by tih(i U~(! t)( ,m
io11i1: <:<llltl)1>tt0da 1mch 11111mdimn lnuryl 11ulfoLo. 

Cut.iol'lli) l~nn1l11lffor~• .. ··Cl\tJoni<: com1l!>1t11cl11 nrc hit~hly 
1mrfuc:li•uct.ivo hul 11r11 mwcl iufr.oquently o.~ omultlifiorn. 'l'ho 
cat.ion pol't.ion of t.h(1 molo(:tilo ii; gonornlly n qunt:ornnry 
ummouium ~all incltuli111( (m,ually) 4 fatty !lcid <forivotivo, 
tg, di111ut·yldimeU1yh1111111011i um (:hlol'id<·). Cnlionit~~ mny be 
irrit.ut.ing t.,> thu Hkiu uud t!Yl•~. t1nd Uwy lu.\\l(l It conuidornhlc, 
ranric of inc:omput,ihilil.ici;, includh1g ,mi<mfo motori11lf!. 

Nonionic EnmlHifion1· .... •N@ic111ic omulsifior11 11h1,w 110 
Le11de11cy to ionilltl in !olc>luifon, 'l'hia ndvnnta((O 1·01,~1ltR in 
ox<:<1lfont pH 11nd ckctl'Olylc computibility in auch omul
ijiQn11. Nt>11iollic emul11ifieris l'lillge from lipophilic io h~dro• 
philic. 'rho mmnl omulHifi<w 9yKt,om may im:l11d11 bol,h 11 
lipophilic 11nd hydrnphilk tMmbor t.o pt•oduc<• 11 ~o-ti11llud 
hydrophilic .. Jipophilir. h11l1111(:(l (M HJ..13). 

l\1t111y nonionic imrfnct:nnt,11 nrc t.ho N!~lllt, <If co11d<11111&tion 
of oUiylmll! oxide urou})S with n 101111 c:hnill hyd~ophobic 
(:ompQ\llld. 'l'h<• hyd1·01>hilic chiu·acte1·i~tiGll of tho Mlld<m• 
1mtion pmdll(:t 111·0 c:011trollod by Lhe nu111be1· of (u~u11lly) 
oxycthylcnc groupn (OCl·M:J•b). B.xM1pleii of 11on1oni<, i,111·• 
fucttmh 1u·c given Jn Tnblc JV.I'' 

l!)muli.io1\~ cmit!\inin1c non i11ni1: 11nwh1jl'itirM 118111111:y 111·c 
prc,pnrod by diH~c•lvin11 c,r di11p1m1i11K tlw lip<mhilic c1)mpo• 
nont in tho oil phuxo ,md tho hydrophilic con1pn11011t in l,h<> 
nqueou8 phn11a. 'J'ho t,wo phusuH Uum uru hcntcd :mpnrnt,oly 
m1<l cmnblned m, d(tHc1·ih,,<1 on p111te 1.5lH. 'J'ho mmionio 
cmuMfior coJ1t<1nt. of 11n emul~ion 11111y lot(1I 1111 much ns 10% 
c1f tho t.01J1l wc,lght or vol\lmo. Emulsion& b1111od on noni,mic 
emu)ijiflor11 m:·() gonomlly low IJl irrit.atfon pot<miinl, ntublo 
ond hove oxccllonl; <)()lnpntibilit.y chnractorietica. 

Soaps nlld dei:errc<mf:1c11 io, omulairio1·a, hnvo, ovornll, a dnm• 
nging ofl'ect on tho akin. Bot;h miicmic nnd cntionic aurfoc• 
tnlltll Mt\ ,itmne d!lll'lllf:{O t.o the 1strllf.n111 (:om<1um in diroct 
pro1>ortio11 to cmwo11trution and duration of contllr.t. Non. 
iQ11ic ~mfoctm\tu npponr to hnvo much less offoct. on th11 
strulum comcmn. 

Al'tnr t.ho 1>r(ipo1· ijclcct,ion of in1{rodio11t» Lhc 0111ulsion b1\8e 
iH formu1I by ho11t rmd 111:iC.al.ion. 'l'ho oil ph1100 ilf nwllod and 
he11t,(1d t.o 7fi0 io 11 <:m1lt1in1Jr <•qui1>pod with a vnri11hll1•1~pot•d 
ngit,ntor. 'rhc, 11<1111)0111,1 plHI~<• with t.lui omuillificr 11ddod i1:1 
1>ltl<l(1d in II ll(WJt\c.l 1:onlni1wr, compcimmt.'I nro diii~olvccl nnd 
t.ho wholo hontcd (.o 76° or 1:1li1{hUy in cxcc:i~. The uquooutt 
phnHt, t.hon i11111ldod ulowly wiUi C\)lltim1011K nUl'ring (,<, the oil 
11h1111<•· 'l'ho l'ir11l ndtiition tthould h<! c1u·riod oul; Hlowly but. 
con(.in1101111Jy with 1.hm·ou~h b11i c,noful ogil:nt:iot1, io, tho 
f,mull,ion 11houl<I 1it1L h11 111(itll(,(!1l Iii 11 r11tc thn1; in11<)rpor,1to11 
oxcoRs nir. P1·or,roi:uivcly ulowor 11tirtfog ulwuld b1i c:on~in• 
111.id d111'it1K 1iddition of' (,ho uquoouu pho.1:1(\ 1md uni.ii U1,, 
tomporoturo touchon 11bout /!0°. Modicilllll or;ontA uauolly 
11rc n<l<lcd l\ll~11• tho (11r.1ul~io11 b111:1 fnl'mocl 11nd much ol' I.ho 
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Tablo IV-N<mlontc l::mulol#lnre11 

Typo 1;x11mplo~ --~~---·--······"···--- .. ---.---... -.. --.---.-··----
Pot;v,1xynlhylm111 fuU.y alc<>hol 

et.her~ 
Polyo1<ypropyl(,no foU,y 11l11ohol 

,,1.l11m, 
P(llyo~yot.hyloll<l f«lt.t.y ndd 11HLm·11 

l 11,lyu~.vt•C.hyli1u11 norhil.;1111'111.t.y 
ncld cnt.cr~ 

Sorbilnn (41tty 11cid 118\or~ 
Polyo,c.y<.1U1yl1nw nly,;ol f11c.t:,., acid 

o~!crn 
Poly11J ruu.y tldd l•~t,C,l'ij 

gthoxylo!.(itl l11noli11 clotiv111.Jvo1t 

P1•opo~yitlt(1tl oh,,vl 11lcnhol 

Polyo~y(1thylm10 nt1111m!u 
l'c1lyoxyothylcnc 1mthltn11 mon· 

()~f.C!ll'llt(I 

Sot'l.1it 1111 mo1w .. t.-011r111.o 
Polyoxy11thyl11110 1cly(11I mono• 

11k11ratc 
Gly1icn·yl 111,ll]flij!.(!(ll'i\tc: 
Pro11.vh111~ Kl:vonl 11111n11ijf.11{1mu, 
li:1.h11xyl11lcd l1mulii1• 
Nt.lwxyltllod cholc~t.ornl 

m1uco11t1 phu8o hm1 be<m ndded. Drn1i ~11ln;lnn<:cs frequently 
arc nddcd 011 dh1pel':.cd concenimtcs in O(tU(lOIJU KUKp<lllKion. 
Color" ond clycll nm :1imilt1rly 11dd<id n~ conc011tl'11t.<111. Colom 
ijOlll(,t,imo11 am (onplpy~,d to dir.1l.i11)lui~h d iffcr(lnt. c(111cont.r11• 
timrn 01' t.hc l!lltnO dn1,r prnduct.. l•' rt11(rimccn1 if ony, 01·,r 
i1ddod 11(wr Urn formod omuh;ion hoo ci,iilc<l (<> ubout':35'>. 

Wc1tl!r-Sol11b/<t /Jo!lr.~ 

Soluhlo oinlmcnt. h11Ro8 1 llll l:ha nnnw im1>lio111 aro mnclc up 
of ll()h1bl<• compont111l.111 ol' m11y inr.h.1de K<1llod 11quomu1 ~olu-
1.ions. 'rho Intl.or often 111·0 rcfcrrnrl t.o 11a 1{011!, 11.nd in rcconL 
yo11ru hnve h<l<lll form11l11tccl Nlltic:il'iMlly i.o m11xhnii0 dl'll1~ 
11vnil11bnity. 

Mnjor componenh;, nnd in $«)11W illl:l~tlll(:ll!l tho only c<)lllJ)O· 
mml.!11 ol' w11Lm·•lloluhlo hM<Ja nni ih<i r><)IY<·>l.hylon11 glycol11. 
'I'heao nro li.-,oid11 or w11xy Holid\l i<hmtilfod by 1nm1bt,1·~ whieh 
orn nn 11.ppr()xim(lll,1 incli<:nlion of moloc11l11r IV(,il{ht. Poly• 
o~hyl11111.1 glycol 400 i1:111 liquid Htt1►1irl'id11lly ~imilnr (,(> pt"(>pyl• 
M(• ltly,;ol, whil"' polyciUiylon<i f~ly<)ol 11000 i11 n w11xy 11olid. 

Polyt~C.hylciw 1:ly1mln hove, tho 1w1wn.1l ch1m1i(:11l l'orrnulo 

HOCHi(CHiOCH11),1Cll20H 

They 1ue Mnvolot;ilc, w1lttl1·-l1olublo or w11t.el'-mia<:ibl<i <:om• 
pound1t 1111d chemically inorl., vuryin({ in nioloculnl' wt•il(hl, 
rrom 1Jovor11I htutdl'<ld lo aevernl t.hm1HmHI. Pnt,i;h l-t~$1Jl hnv(! 
~hown 1.hnt, t.hoao com1)oundtl arc innm:um111 nod l:ont.im111111; 
use hnn co11fil'mod (.h1tir li11:k of irril,nl,Jon. 

J>olyt1t:hylmrn glyc:ol~ of in1.01·eHt 111:1 vchid<itt im:lmlli ~\111 
H,00, moo, ,1()00 1md (i()()() pro1hw(,H, 1•(ulgh11; from ~qf'I,, w11xy 
t;()li<ls (1)olyothylonc glycol l bl)() ii! »imil11r t.o pt1l,rnli1tm11) l:o 
hlll'<l w11xoH. Polyethylene 1,(1,vr.ol 6000 iH n hnrd w,,x-lilic 
mntorinl molti1111 nt 1\8 to 621'; it i11 nonhyriroflcopic. 

Polyothyl01H) r.,lyt10IM, ()IU't.iculurly moo, <:ltn bo 1111011 Oil I\ 

vuhiclr. per .~<i; h<,wovor, boil.1-n· 1·otlullll oft1m 11rc obt:ninu<I by 
1111i n1i bk111dll of high- 1,1nd low .. mol11c11htMWi1;ht,"lycol:;, 11s in 
Polyothylono Glycol Ointment. NJ;. 

l'ol)'0t.hylo1m W,vcol Oin1mo111. I'll•' 
l'oly<'IJ1yh,111/ C,:lycol :i:l!IO. , , . . . .. . . . . , . • ,mu Jl 
Polyothylo1111 (ll~•C(•I ~(l(I. , . , •• , , , . . . . . . . . . . . . . . . . . . . flOO (l 

lfo111 t,h.-, l,W1) i11r.to,dJ011h, cm II w11(,01· hnl,h to CW'. Allow lo 1:11nl 1111(1 1<1.11· 
1mlll t:lllll!<~ll~\I. lf II l'inm.,r w<•11nro1.Jo11 It! 1hl<1ir,,d, 1·~pln1,i, 111> to IOO « I)( 

t.hn pnly11i.11yl1mo ;:lycol 100 with nn NJtml 11111,,1111! "' 1'•ll)'-.thyl1\11c 11l:vc•1l 
:1:1(\Q. 

Not,1---,11' 1l-2f,% of 1111 uqunou~ Rt1l11tfo11111 l.o h11 i11corpor11fod in 1>,11)•• 
ot,hyl r.no 1:lyuol 11lntnum1., rr.pl11r.c\ liO R of 1h11 poly,,1.hyll,n<• rclyc,,I a:llill 
wl t.h ,111 (11:11ml nm111ml.11fllt.m1ryl 11k11hol. 

Tb<-' w11t1it·-Molubilit.y of polyothylturn l(lycol vehicle~ doo1:1 
not irn:1mu uvni111bility of drny,ij c1011L11in(itl in tho VC!hlck A,; 
hydrat.,:d 11u•11u1m (!Ol'IW11m i1:1 1.111 imp111•t.1111t fndOI' in drog 
pcnut.rat.inu, Ul\l u110 M ll<)lyothyl()n-O ~ly1i<)I vtthido~ which 
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1u·o 1111h,vd1·mu1 nnd 1101\occluf!ive 11,it.1wlly 111t1y hi11dtw percu
t1rnooua t1b11<>t·pt.ion due 1.o d(ihydrntion of tho l!trntAu)I c(>l'
))(,um. 

Aqucoua gol v<1hi<:lu11 t:m\lnining woter, propyhmc ,md/or 
11oly<lthylcnc i,;ly<:ul., ,uid 1t<1llud with II t:nrbumor or o (!Olluloiw 
dcl'ivnt.lve, t1li10 m•(i cJotjaCld 1\fl wnt.or•!!oluhlo baaHfJ, Ba\lc:l8 of 
thill kind, 1,un11)f,i1)Wtl 1·~forrnd lo 11s gcla, mny bi, f(1m1\1latud 
to optimize d,~!ivcry vf ti d1·ug, pnrticularly KteroidH, In »udi 
n l)t•<ipurot,ion proJ)ylimc l{lycol ir1 used 1\111111t.<irold 1111lvo11t 011 
woll 1\B nil 11nt.imi<irobinl or 1miHorv11!.ivo. 

Gelling 111tont~ u&od in thoao propurnt.iono mny be 11011io11ic 
01· n.11io11ic. Nollil>nkfl inch.11fo c(lllul,11111 rloriv11Uv<iB, ,mc:h r1il 
mcthylc:c,ll11lo11t1 or hydroxypro11yl mothylcellulo110. 'l'h11s11 
derivatives form gels whon diilH1>lvod in wnt<lr hut LIIK<> exhib .. 
it t.ho c:l11m1cteriatie of rever110 11oh1bi!ity. The cell.uloBeij urti 
w<1l,t(ld, io, di11pcm~od in hot. w11t.or1 1md thou cooled tu t•ffeet 
solution. Sodium <i11rboxyt11<\thyleollulo1io i:1 011 ionir. form 
of <iolh1l0(10 golling n1.(011\;, U. 111 r.n11venl.ionnlly 11oluhlc, nncl 
not. ho11L .. im1oluhlc. 

C1.11·bopol O:l-1 i11 i, white, fluffy, powcl<il'od 1)()lymcrit acid, 
di~l)(lr;iihle hut, i111ml11blc i11 water. When t.lw 11cid cl i11pcr
Hion ia Mut.roli~.od with o hMc 1\ d ear, B(,1lble gel i~ fonlwd. 
C11rb<1pol 9:H iii phyRinlo11ic111ly il\el'I, nod i~ not n primm·y 
itrit,mi or aonl1ifo1,c1·. 

Anotlmr gnlling ngm1t i~ colloirlnl mUffllu~lum r1lmninum 
Hilir.ut.e ( Vur.,lttm.). It is 1m inorKanlc omohiifim· a11d srn1• 
pendh\(f l\ff(IJll,, (\lj woll 1111 o 1u.tlin11 £111e11t. Voegmn di~1>or,. 
l!lona 11ro com1>at.ibl<l wi(:h ulcohoh1 (20 to 30%), l\(:et.oM tmd 
glycola. It. froquontly ifJ om1>loyod 1111 u 1101 stabilli.,1r, rnth<ll' 
thun 111:1 t.ho 6ale gelling IIR<mt. 

Sodium t1lf(iMto 111Hi the propylono 1tlycol e11tm: of 1d1riniG 
ucid (Kelr.oloid) Hl~o arc Roti11fnctory gelling ll,!<mts, Socli• 
um olglnnt.e ls a hydrophilic colloit.l that fum:Uorn11111tfofnclo• 
ril,v between JlH 11 .& 11nd 1.0; cidditiM t>f ct1ldmn ioM will gal 
fluid ~1>hit/Qn(< of 1Mlit1m ol!(inol,o. 

Proparatlon 

Ointmont. J)r<•J>llrl.tt,l<m 1)f mnnufactm·<1 clopt•n<IN on 1,hc 
tyJ>C of vohir.lt1 imd f.ho (Junntity to be 1>ropornd. 'I'ho objec
tive i11 t,he snmc, io, to rliRporlio uniformly t.hrnughoui t.ho 
vehicle II finely suhdivid<ld 1\r dis3olvcd drup; tmhslonce(ft). 
N,,rm,illy, the dntK 1·n11t~ri11l~ nrc in fimily powdered form 
b<:lf<.11·c, boinl( di11pcrt1ed in 1;ho l'ahiclt!, 

ln.co1'J)Ol'c1tim1 b,v l,evigation 

The p1~1p11t!lt.i1.111 o( email qunn(:il.i<l~ of oint:mont. by t.lw 
phurmndNt, ic, 01111 t:1) 8oVtmd O\IIIC<la, con he nccompliijh~d 
by ni;ln~ a sput11l111.llld no <>inf:mnnt tilo (cithor porcol11in 01· 
1(11111~}. 'l'hc findy powdered drt1ff mntorinl fa lcvir,ntecl th<>r
ouf{hly wit.h a amull quantity of UH! b1190 to form I\ conci,11-
trnl;e. 'l'hQ 1:<mcou(.rnte thou ii" dil\lttid soomotricully wit.Ii 
t.hc 1·em11indor of th-0 bn$O, $1.1ch n procod\n'<J iM uKoflil pur, 
t.iculnrly wi1.h l)Ctrol11t.11m or olMginoua boRca. 

If tho clrng 1mh11f,M)t.C1 is w11tor•Mol11hlo ltCBn be dill.~olv11d in 
wotor nncl Lho rouultin1i ,mlutioo i111:or1,urot.cd into Uw veM
cfo \111itl(( n 1un11I) <1unu\:lty (1f\r11l()lill if Uw b11He ie oleul{inomi. 
G(lnornlly t1poakitlg, on nmount of anhyclrot111 l11noli11 o(Jlll1l 
ii) volume to the nmount of w11u,1· 111:1(,d will ~nffico. 

When ointrnont:a 11rc mode by h11:orJ)Orntion in quanW,ios 
too Jo.rgc, u> be honcilocl with a W<l and ttr)11tuln, mochuniC11l 
mixerR 111·0 1rnod. Hob,u·t rnixorR, p1my mixt)r~ ,rnd 0U1e,·11 of 
tho ty1>0 1111ut11ly nro used for this purpoae. 'J'h(I drntf ~ub-
111.tmce in finoly divi1fod form us1111lly i11 11ddod al<)Wl)' or i;ifLo<l 
into Uio vohicle contninc:id in t:hr. 1·otnting mixer. When l.lw 
nintrnont. ls m1iform, tho fhii11hod p1·od\1Ct may he 1n·oc011l!ud 
Uw1mgh /I 1•olfo1• mlll (:o Ol\ijllrc compl~t11 di6per8iOn uml re
chm1 nny Aflllf<tgAto~. 

'l'hi" 1>rocech1rt1 n\oy ho modified by pre1>11rinK And millinr, 
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1:11;1 ll7-0. Pllol 11tlllO olotmonl mnnulncturo (co1.1rl<,11y, Alcon). 
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... ..... - ~0-jh ..hs""""" .... .,. ...... .,. •••. ....,. ....... ..................... ,,- .,,.", ................. ,,,,,.,,.,,.,.,., '''" ....... ..,10-"• ,u, ... ,., ........ - ...................... .. - .......................... , ... ,, .. o•Uh••·•- H•I, .......... . . .:~::::=:m:::::::~•;~~~.;= :;;::.~::::=:;z:-:.:::::.::::;;:::;.:;:;'.:"''"' ·1:·:::::~.:=~:!::::~;:::.~~:;:~: 
=.';;:::=!!t:=::~;o~!;!~~;:::;:;:::::;;:;:;;:;:::::;r.:::::;=;;; ;,i♦,.,, .... ,,,;;~-:;;:;:=::;t;;;;.:;:;:=.;;:;t;::;::;:;:; 
.::... ... : ... :::::.: ........... - ......................... 1:: .... , ....... , ........... , ....... ,. .• : ......... ~ .... :: ... , ...... ,.~ •... , .. ' .:···· ...... .. 
.=.1::::=::::=::;,;:,.:. ; .. ~.;~;;;;;;:::;::.",;:::::.::::: .. ,..,,.;;;;;;;;:~;:;;:;:7.:;;:::;;:;::::7-= ;;:;;::.::~=:::;;;;;,;;;:: .... •••m:;; 
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..• ~,,·-·-.. -···-···-·· ......... -... - ., _ ,., __ ............... . 

.. • .... ••• l►l+u.,..,, ...... ...,. ... ,► ,+ou n ...-............ ,..,..,,.,,..,.,..,.....,.,., ............... ,,, .. ,.,., ..... ,.,.,, ........ .. 

...... , ...... ... ... .... .... ............ ., .. 

Flo 07•10. Olnfll'll)llf nlllllllfRCluro l\llcl l)UCl<oolnl) (courlosy, OW!'Jll 
Llll>omlorlllll), 

n coo(:1<11Lrntu of tho drug i11 1, port.ion of O\C h11ije. The 
cm,<:11nt.rn.t.e 1'.hon iH di11pm·M1d in thn h11l1111r.<1 of U111 vl.'!hicle, 
U!!illtf ll mbwr of 111)pro1ll'iuto :si;,;,i. Occn1<io11111ly, !,ht! blll'.<O 
mlly h<l molt.od for Mt;i<ir hll11dli1111 und di:m<m,inf.{. 111 ""1:h 
1m~llll Lhc drn11 ill diAJ)1,m1od 111111 Uw bmm 8lowly ~.oi,l<!.d uhin,i 
<:onl.in11ouH 111<itnti1)11 t() mnintnin cli11po1•11ion. 

li:11wl~ion /lr(l(lw,t11 

Modic11tcd cr<rnmi; nnd l111.iom, 111·0 p1·01,111·111l b.v mc,,rnu of 11 
(,WC>•J)h1111<, hMI, ~yl\l.C)n. 'l'hc oil-phuno i11grnclicntu ore com• 
hilrnd in o jncko(.od \,/Olk (Ind hMf,(ld l.o ,1hout. ?fl". At. thill 
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tornpornturn Lho oil-phAKO in~ro<litln lK Ul'tl liquefied nnd 1mi• 
form. In I.\ 111:p11rnie tnnk 1.be 11qucouK-phnRo in11rndi(m(,I!, 
incl11dlng the emul11ifio.r, 1m hont,<1d l,<>tt<:thor Lo 11JighUy 
nbovo ·,r,0• '')'he llQ\10()\lfl l>hilli(/ th(ll) i~ /ICJ<l<•<I lo ilrn oil 
phMe, 11ll>wly ond witl1 con"l:nnt: 111dl,ntfon. When UH, <mllll• 
11io11 i11 formctl tho mixLUro iu nllowcd f.<> cool, mnln1.i1ininl( 
slow agit,nlJon. 

At ~hi6 alngc in tho p ro<:11AH t.ho modir.ilml ingrodi<mlii 
\lij\llllly nro nddmJ 01111 conc«nc.rot~,d 11lul'ry, whioh u~11111ly h1111 
Imm millod to rcduc11 111,y p1uticlo nrmro,,oc~,R. Vol!lUI<, 1)r 
nromuti<: m11wl'inlK uonomlly urn nddud when 1:lrn fi11iah()d 
cmulHion hua cooled to n1,.,1,t :JG0 • AL thh1 point nddiLionnl 
wllt~r mny bo nddcd to r.omponHnlo for nny ovuporoUvo 
lrn!l!<lN oC<llll'rlng <lur i111: CXl)OKtm:, ond (,rnnkf<1r nt U111 h itihor 
tcmpor1\(,ur()ij of emubiiou formation, 

While l;ho 1>rodu<:t. rnmuins in the tunlc in bulk, qu11l il,y
<.~>nt.rol procech1tos are p11rformud, io, for pH, ncU11c i11gredi
ontll, otc. lC cont.rol roiju)ia nc~: 1c1a t,it.fll<:f,ory thc{ prn<luc t, ia 
t'illod inl.o Uw 11ppropri1,to <lOIHnin<irH. 

Prni. ,:f()(1ti1m.v i'.n Oi.nlnw111. B<M<1,~ 

Anljmir.rohinl pr<ssurv11tivo iJubsL:111CC!8 oro ii1cl\1dod in 
oiutmont formvlotic>n~ I.A, mnintuin Lh(, pul,cncy 1md intcgri• 
ty of prnd11cl, formM 11ml to prcMiul, tlrn h(inl~h rmd H11foiy of 
t.lH1 conNumer. 'l'hc USP 11ddr1,~RllH U1l11 1H1hjo(:t in it..~ mono-
1ir11 ph on Mkrnhiolollicul At.t.ributcii ofN1m.'S1,crilt1 Phorma
ccuLi1:11l J>roducll1. ThtJ Hig11ifi1!11nco of micrn<it1,1u1il;ms in 
1)on sw1·ilo 11rnduulR 11ho11ld ho ,w11lua~cd in terms of tho uun 
<if tho procluct., tho n111,11 r0 of ~ho prmluct nnd the potential 
hM,1ml to Urn 11Kcir. Tho USP r1111mo11(,H I.lull, p1•od11cti. 11p1>licd 
Lopkolly Hhould he free from P aRr1.111i1w,vn nnd 8 ,,w·uus. 

'Pho nUributo8 of ml id(!HI pro1Jorv11t.ivc 11:iist-cm hllVO lwo11 
dcfitwd by v11rimJH uuthurH I.VI 

1. 1;;rr~1,Uv1, cit rol11Uv1,ly low 1:u11 eu11tr1ll,l1111~ AKt1in~I II h1·0111l up~t:, 
trnm ,,r Yf1l'i¢1,v ,ir mir.1'0<1l'l(1111l11mu which 1:mil<.l c111)~(, di~MHc, Ill' prod11\'t 
tltllirior11t.ion. 

2, l:l11l11hlc1 in l.lw n••10ir<it.l ,:t'111t:~ut.rn t.iu11, 
:1. Ncmt~ixk n11<1 11onMcnRit l~in11 n~ i1H1ttt• c:ont•onttnlJon., 
~. eomp111.i11lu with inKro1linnlH of lhe foru1ul,1li,i11 Qnd 11Ni:k111to ~on1-

l)OtHm t.>l , 
r,, r•'rtij t'rom vbfo,:l,i,m11hlc ,i<lorM 1111d ,,olt>l't<, 
Cl. H111hlv ovor " wide ,,p,;,~l,rnm of 1:01111ili1111• . 
? , filclXJIVlllltVI\, 

No p,u:1urvutivo 01· prouorvntivo ~ylit<im moctii Wiede ideul 
crilerin. 111 foct, pre~cr11ot.ivc 1111ll$l1ln t:m1 on<:c consi<lorod 
most l\1!1io1>tnhlo, ir nol hlliul. now h1Wl'l boon <l ll<!11Uontid. 
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Molhylp11r11hc11 ,rnd l)rOJ)>1lpurolxm, IK\conil ,mcl W1ird only t.o 
wnto1· iJ\ l'r11ltlllmcy of uao ill coimioUr. formul1llfo1111, hn110 
lrnen m1~onint,od wi Lh ollcii-1:ic r.:u1ction~. 

U6eofp1m1hcmu 1111 1>rnKorvul:ivm1 i11 l.opic11I prorlnctii hognn 
Jll!t\rly n half•ccnt.\1ry ilJC<>, Anim11J twit.in~ i11dicntcd thut 
Uwy vlrtuully nru mmwxic t111<l the cmn11ou11dA, U8lllllly in 
com hlnuJio11, bocomo nonrly ubiquitouij nn prcHorvnli11011 in 
dormnt<>IO/{ ic nnd <:(l8m01,ic products. hl l!l68 $1:hor1' wn:,i 
1111101111 Uie fin1t. in lfo11 cou11l1·y lo cxprokk <:on,:orn 11bout 
con tnct atmflitiintion to pnrnbmut. OUu\J' invcRtigntors hc1vo 
11oicod aimil11r <~>nccrns. 

'l'opic11l paruhonK do n1it,nppMr to conKt.itutc A ~i1{nific1111t 
huznrd to tho public bil~<•d t.>ll thoir low index of sonRitizntioll 
nn<l low overnll l,<,xicity. 

Altor1111tivc proacrvotion 1111l>Hto11cc,11 nv11ilt1blo t'ol' 1mu in 
oinlmont. buKOI!, t.og<1ther wi\J1 comm~n\:ij on po~)jiblu Jimitu
t io113, nm 11ivcn in 'l'nble V,111 ll is probobly KonKihlc to 1101.0 
I.hat, with few cxcC!pticmH, 111osL of t,hell<l comp1xmdi;, ... in 
r.ont.ru~L to the p1m1bcmt1-«-<lo >lot hnv(: n hnlf,cunl,ury history 
of uuc nor huve hu<l oxtcrn1ivC1 pnt:ch-l.1111ti111i oxp(tt'hl1ont,i 
tnrricd out. 

Following aolnct.i<m llf proucn·w1tivCl cl'lnd idoto11 nnd pr<1p,,, 
r11t.foo or product, p rototyp!l11, t h1! cfficucy or Lht> pr1:~cr1111tivc1 
HY&Lom mul\t he cvnluut1,<1, A v11riot.y of 0111Lhotl11 to accom
pliAh thi~ hlivt1 hcun p1·opo9e(l , 'l'hc nr,r.1111i~m chnllunu(1 
prot!O<.htro iri rumml,(V l,he 111011t occcp(:nhlc, In l.hh.1 p1·Mt1• 
durl:\ tho toaH11·oduct formu lrll,ion i11 inocul11t1.1d with 11pocifi<: 
lcvcL! nud types of m icroorf{oniHm11. PrnHt•r11n~i"o 1:rl'icocy iij 
cv11lul\t0d on the hruiiB of the 111unhor of 01·1;nnl~m;; killod or 
wh0ll(J growth i11 inhibited 1111 dctNminocl duriui: 11 ~poeilfo 
11nmplh1(~ kc:hcdulc, Cl'iti<.:ttl l,ll ~h<, <>r11nn iH1n 1:hnll<mgt: prn
ccduro 11ni th11 uclcction <>f ohullcngc microorii,rnimm, Lho 
level of 011pmit1inu in thu i11<)t;\1hrni, the 11111npJing schorluln 
cmd <lntll i11t.crprott1ti111), 

V1\1•intlo111! of tho orf,1rni11m ch11ll~m1{c pmc:ocl111·" hnvll u11u, 
ally <:(11J(,i1r(1d 111•otmd the iiolucl.i(ln or orgnniKm8, tho chul· 
longo Nchuti11l11, ttHo of II rochollongo ond Htu11dntdl! of llffoc:, 
tivencss, i11, <:idol (~cl.ivity r(lquirod rnthur l,h:11l 1J\,a(,ic or in, 
hibifory nctjvit.y. 

'l'nblo VI irivtlij the chnllonl(c orw111iamH uml oUior criLcria 
uuod h1 i,ovornl prc"urvati11t1 cht1lltrnBO proc-,()d\lro11, 

111 uddition to 11ffict1c.y in (,0rmH of nntim icrobi,11 0ff<HH.tl, 
t,hc prc~t•l'v1Jtivo Myrll.@l mua,, IJo l)IISos~cd in terml! of di(lmi • 
col und physkol at.nhiliLy 11K II l'unctiou of l ime,. 'l'liii; often is 
done usin{{ ontimicrobinl lllMH\lronlonlij In addition to 
chuinit:(cl unulyt:it1. 

Table V-Toplc(II PrDservnllvoe: Dlm&flte and Rleke10 

Llmltntl()M (Oltl11VO 10 \!DU Ill ,:,111mollc/ 
llnrmotOIOl)ICal lormul~l ll'll111 

----··----«><-••--«•- · '•-~'"""-••--•-------"""'-••-•--·• •" • m-------••-••------.. ,., ... ,.,_, __________ ,.,._, _____ , 
<-lunt:ern11ry um111,mi11111 m>1npu11111!11 

( )r($Hnic mc,rourinl cmn11m1111,ht 

H11 log«11111-Cd ph(:110)11 
hoit . .whl111·01>hMo, /J•chlorn«IIH'r<:~(l\ (!'CMG) 
p-chl!ll'c>-111 -i<ylonol (l'CM:X) 
dic:hlorn•m•x>"l!!nol (DCMX) 

Sorbicnd <l 
f)(lhl~Ailllll 11orl111~1) 

(I) hlclcLiV(IUlcl by 111,mnrouK illlCl~•diun!H i11d udh111 nniolli(*, lH111ic111lc:H 1111<1 prol<1i11H 

.,) po1ontioll>' IAixlc: nnd m11y R1UIHitl•1.o I.ho !!kin 
b) li111lu1d \IMC- in fomwl11tiv11s 11$ud 11,,,ir nr in l,ho cwu 

11) vc1l11tilo r.nnlJ)mmd wit.Ji 1111 ohj(11)tfonn\Jh1 o<lur 
b) irrit11ti11~ to the »ldn 
c) hlKh 1\hcmk'l'tl 1•1111ctivity 

11) ob;cc~ionobln t>dor 
bl 11ftM1 i1111<:IJVitl(1d by nonionicH. 1111ionit:111.,r !)l'Ot.~ln11 
Cl) lilllilotl ,ll'/llll• IH<l!bl.lvo 1mt.llJ11ctm'inl IIC1,ivilf 

11) 1>H •d11po11dt1111, (q111 h11 ll$C:d c,nly in fo1•m11li1 tiu11~ holow \,h~ 1>ll uf' O.f, {<1 ·1.0) 
hi hii:hor conconLrnt ion~ 1u-11 o~hlfr,itl h,Y d1mUriht Yf•311lt inK in p1~•tluct dit.col1m,liu11 
1:) \imlLcll n11tih1u:1.ori11l ndivi ~y 

Bllnv,vic 111:ltt 11) 1>l'l• tlo1lo11tlonl-(litlllU\d Ui uN11 l11 f'ormul(IUon:( wHh pH of 11,r, ,11· lo~x} 
kOdium bomA_>_ut_-c ________ ._., ____ .,_"""'_,l~t!:~~l(t,~!~d hy 11ow1ll' nntin,i1!rohi11h1 hm:nui:~.!!!: iLH ll111i1od nn1i111krnhinl 1\Cl,ivity 

I 
~ 
I 
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Toblo VI- Pto1,1orv11t1vo EflocUveneu Teet Procoduree 

Chnllun,iu 
mf<:rnor111111iHmK 

lnocul11111 lcvol 

S 11111"/!UX 

/1:1:oli 

U$1' )()( 

J" 1wru11/m1H<1 
C 11/bim11.~ 
I) 11i111u· 

l X 101• .. 1 >< 106 

Colin/ml, vr 11111 

01 '/, 14, 2J, ;!8 Jll.\lij 

BlwLurin < 0.1% 1S\ll'Viv11I h:V 
14th dny. 

Y (!JIii~ & nw)<l11 111 or JJoluw 
initi~l 1:m1c1in1rnW,m ilur• 
h1i; flri;L U d~_vij. 

No i1101·11111u1 in or1(1<nhm1 
1:1111111-11 for 1\>1Ut1indm· of 
28-d,1:,, KUl'Yivol - ---~~--- -----

Saf&ty, Safety Testing ond Toxicity 

SnfuLy i11 defined w, tlw condi1,io11 of boing snf'c from uo
dorgohllf (or <1111.111h,11) injury. 8nfcty is ,tot 1tb11olul.(l but 
mu11~ be tnkon in tho r.ontext, (1r condi~lon~ of' 11110. 1J'oxid1._y 
rol'cr11 t1) o 11pecific aubat~noo or pmchl()t, und the ttdv<ll'M• 
()ffocl, <ll\ a 11yKtcm ct\\tsed by mich n sub11(~111cc or prudur.l, 
nr.tini; for 11 " iven po,-iod of Limo ni n 11pecific dnRc lcv1,J. 

Oint.nrnnt. b1.1110K mny cntrnc irl'itm, t or oll<tl'l(ic rouction6, 
Allerttic reactionn 111·0 w1u11lly t.o n Hpadfic: bmlli 1:ompono111:. 
lrdUrnt rcnctiQn11 arc more froq\1ont 1md morn impor!.,m{:, 
hc11cc n numhcr of te11L 1>1·oceduros have b<lcm dcivi~v,l 1~1 Los~ 
for lnltoncy lovcl11, hoth In the nnimnl 1llHI in m11n, The 
r.onHm111ooccr1 or >lpCcl()~ dl(t'm·oncos u11d apoci!'icit.y must l.ll' 
included in th11 cwnllml,ion or 1111inrn1 .. 1:MI, rM111lJ1, 

1>rob1\bly the most <:<mmwn irrilm1cy 1nc1111t1ro i11 tho 
Drnl1,<1 dormnl irriLution Lei!~ in robbil.!!. In U1i~ prnr.eduro 
the I.IJ~I. m111,ol'inl i111\pplit)d rnpnnlodly to thti clippod 11ld11 on 
t h<! 1·1ihhil 'H h11ck. Thu 1.0111, m111,c1riol muy he C(1mpn1·o<I with 
0 110 or m<>l'C (Kllll,r(r l mnt,ori,JlM, 

g31d-poii,ui o.ro dormnl Clrythrm10 ,mcl/01· 1idom11. Hy nH• 
l'it:nhlg r)\11}1(:rir.(ll Kuore11 for (11':Vt,homn nnd <idtmJU, mntJ1c-
1)11Hi1:ul ond Atnt.i~ticnl Ucntnrnnt. of rc1,ull~ i1.1 poa1;1 iblCl. 

In th(, humnn, 11 vt1rioty of t.011t prnccdu!'l!ll lirO \llJecl to 
meo.111Jr(1 irl'il,11111:y, H<UIKifo,ntfon l><>Lontinl 1.1nd phototoxicity. 
Among Lhc mo13t comm<Jn nrn the following: 

21-J)oy Curn11l11tlvo trtll,11.l;,11 Study 

In I.hi• c.011. t.hu 111~1 c,111111uut1d I~ lll)llllcd dolly 10 tho Hnmo Hilo 0111,h(, 
b11ck nr v1Jln1· {Mrnrm. '1'4'•1• rn,11~1'i11l1, Ml> appllc,d 111111,,r rH~·lu11l1'0 l11pv 
llrHI ~torn~ nri, rc,od 1l11ll_y. Tht k~i nrir,licn1im1 nnd Rcorinr, I~ to11c:11t~d 
tinily for 21 <In)'!' or uni.ii in it,1!i,m pro< ur:up 1111r,•,h,lo1 minncl 111nxi111111n 
~"""'· 'l')'picnl ,,rythnmn H(:tJl'(I(< /Jre 

0 ., 11<1 yjijil,lcr r1111vLio11 
l "' mild 11tylfa1111u 
:! w lnlOIIA(1 oryLhomn 
:I ., i1110111w or.vLh111n11 wilh ml1,mn 
~ "' i,,t (!l l ijU or.vU1t,m11 with ~dmnn nod YOHic11l11r ur1,~l\•II, 

UN,11111:,o, 2~ 1111hj,1c.1~ 111·~ u~c,rl 111 LhlK luul.. J•·11w11r x11hj0Ns anrl n Kh•1rtcr 
npplicnlfon lirllO In tin:,,~ Ill'(! vt1rin111'4 ur1J11: IUML 

l)rnllr.0•8lwh111~l1i ll•>11011t•l11~ull l'111-0h 'l'Oijl 

Thir• 1<"41, iM , t,,~i1111111l In mM~Ul't\ t,ho J>Ol.ul\1hll to 1:11111w ~011Kit,iv.11Ll1111, 
'l'hu lt'llL ~l~v prov1tlt•H u 111<11111ur~. of il'rli,nm·y pol1111ti11l. t" l,h,, 111111111 

CTl'A 

Saurc118 
Ii' 1:(,ti 
J) CIC/'111/illllHII 

Cal/1iMt11, 
A 11il.(1!r 
/>l11t1•11m 
/.l x11lltili, 

I>< JO" Ccllij/111!. 
or gnl 

,9,mtr"U•" 
IC coli 
/' (ll!l'IIJ;illl/S(i 

Pp11tid<1 
p /111//frlJIJIYIIIK 

f(l<•l>¥icllo 
/'I ttltll'Cil,VCCII$ 

G nllli1:111trl 
A ni1:c•r 

0,/1-l . .! >< 101 

Cell6/mt. 01· ~m 
ro(,hflllOllf$0 1··•2.0 
X l ()~ vo~~t.,,tivo cul111 

0, 1--?., '/, M, 21! dnyx wcc~ly intervoll! ____________ , 
13M11d (111 l11h1ml1id Vogollttive c~ll~ < 0.01% 

lll•C ffUtvlv~I ill 21! dt\y6 
C «ll1ico11, < 1 ~ 111crviv,1I 
I\ 11i1J111' < J 'Yt r,u rviv(\J 

Hooh11ll0>11i<1 O. l % 1mrvivol 
in 28 <lny11 

pror<>(lurc tl11t t.(, t,i m111-0rl11I or 11 ►it1l1t1h1<: dllutinn iK 1111111Jc,d 1111dor 01wh1• 
Ki<>n t,1 l,h,, ~,rnw xiu,, f111• IO nlto1·n11l11-d11y i~•hr p,:riorlK, ~•otk,win~ n 7-
dny rr.~I. 11~rl11il tho lo•Lm11IMlt1I 111 011pllml nm1i11 I<> 11 r,•u•h oiUl for H4 hr. 
'l'hu chnlh~11:o •ll.l!f> 111'f! r1•Ad 1111 rclllul'al vr U•o JJ.1lch 111ul •1toin 24 hr 
l11h•r, '!'ho 0•4 1,rylh~mn •rnh, i1111110d. II l<•A~ 11m1el r,f IIXJ indh-lth111I~ iu 
t.rnnmon. 

Klll(m1111 Moklml·lntlor, 'l'uHt 

'l'hiu h10U• 111101I Mcl,,tcct lh<•Clllllftctoen•ilfain~ pol.ouciul of,: 1m,1l11,>t 
or mnt~rinl, 'l'h~ h•a\ 1n~1~ric1I io nl)f>ll.,11 u11dnr 01,ch1oion 11> 1hc S6nl~ 
•lt1, fcn· 11l-hr poriu<I~. l'ril)r t() Mr,h ~x1111~11rn l.h~ •ii.C• nwy 11111>r1Mcn1t1d 
wli,h" n•1lu1io1111f'1>lJ(li11m 11111,yl 111llr11t,, 1111dur 111:ul11Kior1, 1"ollowinr< ~ lO· 
il11y inkrvnl the l¢>Jl.1110tqriol ~unin i~ n,>11111111 en,, difforo11C.Miu1 for 48 hr 
trnrlor ,,c1,l11Kiu11, 'l'he ,,hnllonKe ~ile m11y Im 1.ro11(n1I hri1,nv wiLh II HMii • 
•Jni luur:,,I nul<ulo 11)h1lio11, • 

'l'hu Moximix11Lim1 te•L i11 or MhorlM d11rnlio11 nnrl mnknk trHt• •>f fowcw 
l<1HI, MuhjCJcl• lhnn tho Drniz◄, !;hc,lonMki t,ofiC., 'l'ho \mo of 111,cli11111 l1111ryl 
n11lfncu n• 111>r1i1.r1111H1w11t i11-0roc1N"w tll<l c\l)IUty ,,., dP.tc,m.w<•nl,~r ullvrl(Oll~-

'l'h<!ea tl',11t mcU1od11 "re mlequ111,(j to clowct oven wonk 
irritnnti; ,md wonlt IJontu<:t ~on11il,i1101•s, Pm1itivCl r~ult.si , 
howcv11r, 11u1.1,mnl,ic111ly do Ml, dh1qu11liry l,ha us~ of II eub• 
:ilflllC(i ful 1.J1\1'1ofo. '!'ho r1d u11I 1·i11k of Uijo dcpund11 Oil toncon• 
w·11tJon, J)<••·iod of \IKO nnd Kldn ,,ondit.ion. Bon1,oyl J>(n~,xiclo 
in 11111~ 1md1 o~ Lho Drni1,e Shelanflld And Mnximir.ntion i11 u 
1>ot,on ~ 1;1on11il:ir.or, yet the incidonr.o of 11cn11iti?.nUoJ1 nmon« 
ncnH p11ti1mi~ i~ low, 

Packaging and Labollng 

Oi11tmcn1t11 u~nolly i1tu p1u:kagod in oi11tme11t jnr/il <1r in 
mctral or pln~tk tuh11ij of 1\ C<HW(111i<ml. 11ir.o. Oi11iment jnt'H 
ni·o avuiloblc in ono-holf to 16-o:-: 11iico; Lubell fl'om !U-t, 
ct11mcity (often ophthalmic) Lo ,I -or. nn<l cm ncciu11icm i:rontor 
Clll)Uci lic11, 

Oinln1unl: ,Jor11--StroighL•11ided 11crow r.np jnrN t,f nla1;1~ or 
plo~tio o,rQ {1Vnilohl11, Clciur, omb<1r m• opnquc gl11tts co11t.i1in
er~ nrc u~od, n~ wcill 118 white, 01n1q 110, pltu1Uc1 u~unllY hii:h• 
deni1ity polycibylen~1, jnl'll, Mot11I or 1:omp<>11it,irm plnwlic 
tope nl'o ov11il11blo, with u vuriuiy of innor liM1·a to nHwurt1 11 
cll1~t- u11d ,iirli((h t clrnmre. LIMra nre m111n!Ly pnpur or ph\tl•• 
tJ<1 l11mi1111tuH or dit1tl! gluod or othorwi~c fitted t,o tho closmo. 

Oint.m,mt jorK oto flll(lcl 1110,:hnnicull_y to ~omowhlll. lcK11 
(,hon <:npncity lo mh1iinizo conl11cl l>t<LWCM f,h o oi11tmcnt.11nct 
t.he ◊ti() or cup .. liner. Ointmonl.jm•i; hu11<1-fillod hy the phnr' 
mociKt nlKo ~ho11ld i)t) finialwd to ,woi<I 1:ontrl()I. hcl,wo(:n (,ho 
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oi11l,tll1>nl. ut1d <:i1p. Thi!, c:nl l.l<, 111:cm11plillhod q11H.1., ,,,,ndily 
h~· ,ildllf'ul ui10 of u lfo,dbl1., l!l>nl.11)11. 'l'lw ;;p11 t,uh1 ill for<:<'fl 
ncro~s Ill!! ointmmll• Jllf while 1l1,prmmml ,;li1,:htly int,1) I.ho 
oi11l,Hllllll.. T ho 1·c,>11.1lt. i11 Cl co11ic11I 1101.\nltmion Uutl ill 111;ihct,i
<,rllly 1w<,t1pt.11blu, Much of th(, m1mi, n!Hllll, ctm h<: ,11:t•om, 
plhilwd hy dopn,iu1inr. tlw ,;put11lu into 1.ho 4'.C!Jll,111· or tht\ filh,cl 
j111· ,wd ,&1·11\11111 11,v ro1,11tin1~ tlw jnr 111;ninHl, f.lw :;tnl,ionnl')' 
~palulu. S11111ll 1mi11l,1; porh11p11, b11I. l.iilw w~,11 :1p1iul, to 11voicl 
h11vin1{ p11rt·, of tho oinf.mont•jur 1~111,t;,ut.11 rnmov1,d l1111clver 
l.ml1.ly hy thu 1:11p whon f,hc p111.i,mt, op1,i111 d 1t\ ,inr, 

(>lnt.monl. ·rubo~ ...... ()int.m1in1. 111hm, mnd<: or t.iu or ul11111i 
nu111, Of 1)1' rll'I i1ICl'()llijin,, Vlll'id.~• t)f p)aMI,)(: lllll((!l'inli,, :IY( ) 

11v11ili1hlo. T ht1 lnt.1.11r m·ti 1lo1·m11lly pnlyti\.hylrnw, polypro
pyl1mC1 m· 01.lmr n,ndbl~, hc'.ml, .. :,e11lnbk 1)ll'l1{tfoit. Oi11t.uw11t. 
t.ubc:1 huv11 uhviou1111dvtn1t.111,;cl! ovor ,i111•11; 1.he 11:1<1 of fi111t,1i>·11 h, 
minimi;rnd, 11~ in ,.h1,;t ,md 11ir ,.:011t,r1,~1., ,nul li"hi oi.1>0:n11·1:. 

l)op,m,ti,11; on (.he c.'ll<f)Cdcc.l i;hdf,Jifo, "' m11Hht!t' ,,f fll(:t.o,·n 
i,houlcl ho <:01111id1m:<l in j;(:l<:,:1.inl{ ,1,1 ointment. 1.,.,b11. M1,t.nl 
C<,111,n~: t. rrnd I.he! por;:iihllity of l1ll\lol .. ion cul.olyiml i11111.rchili t.y 
mun f. Im (!<llllli<lorcHI. Convori;u)y, plm1t:i,: t.11hM m,iy lmc:01111.l 
1ll11111ot.l ,w l'lhit.olo1·<id h,v mi1i•·11tfo11 ,,f cnlor<?.d m11t.1:l'i11 l~ int.o 
j,ho pl11111k 11id1iwnll:, of I.he t11l.iu: co,d tnr in oinl,mmll, form 
nrn,.v cnllllil 1<111:h dit1coloml.ion, 'l'ului ini:1m1cl.i1111i; i11volvil\f! 
t! it.ll(II' 01111.111 11r pl11~l.it.: 1:011 ht• rninimi~.e<I by i,1t.(,1'111.al cont
il\J(ij, Suuh cou1.in1~" 1,11,u111ly ,m, ◄lpoxy fihmi Uwl, b,1c:111l11l I.he 
JH'l1H111•y ptod\Wl• <lc)ll(.od. 

'l'h,, »uit.:-1hilil.y of oi11l.11w11t. ◄ :nntnill(li'S, either j,m; or 
Lube:¼, 11ho111d 1111 vt:ri!fod b.Y 11doq11n(,c Wllti111i p1·iot· l.o 11~0. 

Compat.ihilit.y 1111d phy~il!OI u,1d d111111 i1\11l nt.nhilit,y uh,111ld lw 
1•~l11bli1dwd h_y propr,1· t.oM.s hofor,, fhrnl r1<ilt1cl.ion of' n ,inl' or 
1.11b11. 

Oi11 t.mm1h1 pr1►,panid 011 p1•1mr.1·ipt.ion c1u1 h0. eonvmiic:111.l~• 
fill<,d in t.o 11 md11I oin l,lll()ltl. lulw 1minR 1.hci followin1( IH'oc:o, 
cl urn. 

St, lt~cl on oi1un1(1hl· f\1h<• ol'(h(I fU'(1fHW "iz<1 41u,I r ,mwvv 11n:v fiut. ,,rtJ~t)'l , 
'l'r,rnt-.(,i( (h\, oint 11w·1U (fl it pie<:(: 1.•i' P•ll•N of uu~fnl,I\, H~1.\ .. ·(11kt: i;lni,;t.iu,, ,,,. 
•;h•1,111f 1111)lllr), 1!,111 th,: 1mpcw mlcl ◄ >intrllCln1 11110 11 1•ylh1d•11· hh111>1• ; ,f ~ 
d ionwl .,ruli11l,1.ly 1~•1111 lh1111 th,1t <ll'llu,.;i11t 1111•111. 1.1,h,·. l1111i!l'l 11w rnll,,tl 
p111>1•••11iut11wnt 1:yli,11111, h i lu liu, r1i11l11wnt. 1.uhu, Th,· l,•111,th <>1 tl11, 
f>ll Jl(~I' cyliJUhtr 1.h1,u1Jd t!li()4t(UI t.lu: h.,l,1,• l,:,1 ;;tl, . n(•HJU\'(~ i h(• 1)iuo1wn1. 
Hth11 c1,J) 111ul, u,..111,,~ a hl)OHdo~ t•nm1nNm 11111 1l1t1wr ,!)'li,1el,~i· ;1u1l thht•, 
Conl,h)llil , :oi'1Jn''1:u1hi1t th,, l'1h1( m••nl.mHI •olH• 1mUl lh•, oi1♦l 1n1~•'' nppnm•,, 
iu I hi, 111,ck ,orffii,111[ < hr, •)1>1,11 lulu,. lfo11lr11~, lh~ l'IIJI, l,l,,i 111i I 111, •111,h,1]11 

Ml!OICA'l'l•t) Al'PI.IGA 1'1()NI, 1(100 

11ir.ltt ◄1t; n lu1it,',··1~dw~. •~•mp1•t:1ut U1,: .. h~ltm'lil '"'"~ t,nd 1~1•1>•~>' ,:,\•hmfor " 
n1np.1m11hh, 1h11hu1 ,•1• lrom lh,~ ,Hlti ,)t cJw uilw, Hol, mv. t.11,, 1,pnl.tlln 
fhmiy i11 plocc:, drnw out. tho 1,,11>cr crl lnd,,r, l,,a,·inl( £he~ 1lin111,1,114 wilhiia 
l,h1'1\11~,. 

Tht• 11ir1t.m 1,11t. <nhu Nl•l\11:i..,d "hn11l1I h,· ,11' ud,1,t11r1l1) 1·,11111t.it.~• •. /\llt•r 
1,:ttm~Jrtl~~inJ! lh1,,~ oluhOvnl nnd r)IIJ)•.~r 1.wlil\(fo1• i11Cu t.lm l11h1:, l'ii)iH~-·kt. lhci 
utlu~ ftH ,~yHudur l' tHlHWtll Ill t i dhtltlllt'll fro111 (h., c,• t11i of (lu: lul,(, lhl'l1 wm 
alluw 111 lm1ut. 11 donhJt, fohl,,,·(1r lo ;u,,d i.lu~ f 11h1.,. Thu fold cl i muu:d•m!i ,u•u 
in1.~,xm:t., ho.\\:(Nt~r. (lu~ irnlivi(h1.t,I ft!Mr. cm ,1 .' ,u-,. ,.uhh ii i~~ upprmdmul.t~I,\· 1/i, 
1,, ·Yrn m. 01111.m~•i•I htlm •mnh,111 h11dll ""'"'·'' """ h,, mmlt• hy foltliuH I.ho 
L~•h<: , ,vN' 1>n iw,,lf11sj11,i II p;Jmloh, hl,ulc lo l'J$d.lt,n ,lw ,,, be.,·,,,,) ~,ff\'U ,t1111 
f',\ldin,~ l"'int. Oinommt t\lh1.., d ~p,1 •·fm lH, fix,?d uvor lh,, l\lb,1 ,m,11\ rmd 
.:lnmp~• in plnn• 1111iu1, pUo,•111.11' 11111111,ll l'ikt,. 'l'hi, •(•lo l'IAl'Jl•.>ill' ,,f 1,,1<1,1111 
111~cl r.l1un1•in,: iti f4, lh',•Vt.•Ut )cmhumi \\1h(~H f1)u1.l1 ,,·~•\lhf• pH•i,t~un• i~ 11m>lit1d 
lo I.ht• I.uh,,, 

On II l11r1i1)r ~cnl11, oi11t.1111mt .. t,1lm fillin1~ iM o,i,io1\1J>lit1h11d 
u~in111111t.,·,m:1t.i1; eq11ipm1Jnf. which 11ir,dcmH, !.lw (.uhN,, rm~, 
foltl~ 111\d t\\'111Jt)l( t.ho crlll in 0110 (:ont:inuo\m 01w1·111. im1. 
So1)11,, oqui1)111'1nl. will Mnmp 1\11 11xpil'lll.ion <.l11ht vnl.c, l,h,i 
(:rirnpml ulll'fo1!0. In lul'J(l.\l' .. ijt!ll)o m1m1.11.'11ct.1.1ri111( 01)(11·:11,J,m,: 
ph1>11.i1, u1ho9 ,mi u~ud wit.h inc;runoinn frcqmn1c;y. l•'rn,n n 
filli11g ,1t1.\ndpoi11l plo~(fo luhwi uni h1111dl(1d 11, uc:h lilto tlH!tn l 
t.11hrn1. The, finnl :;tnp, h11w•wcir, ii; 11 hc!IIC, x1111 I wit.It no 1\1Hl 
foldov())'. 

Lnbc,Jiug Oh1tm,iri1. ' l'ub1!11 ..... (\1,t1ichin" lube!~ [,,, oint-
111(!1\l t,uht~ i,1 ,i minm· diffi1:111t.y <•"mpmmtlcd h.Y tho i11c1'M11-
ii11{ 1111i;i,ch1.li11 c:.:1 cha1·11r:l.ti1•i1;l,k of many oint.111,mt 1.11b1m dm. 
inl{ llHO . Tlw lnbol i1 1cll'Mtt i1,1rly ca>\ b<,1:1,i11 11 ohli!.,,rol.r:11, 
difficult l.o rciml ao<l, f1·11(111011Ll:v, lo~t. Ai- 11 t(tilll\l'lll rule th() 
labt•I ,1h.;,11M IN utr.1whc,d t.o itsolf, io, ii. 11hc111lcl complol 11!y 
<in<:irc:h• t.lw t11b1!. 11, 11houhl b1) rlU.1.11:IHrd Lo l,)w (.11h1,, nffi1t1•d 
dt)~I) 1.,1 t.h(! Jl(Wk (:.I)(!, 

Givo11 l.h,l 1.1,mol h11ndli1111 M 11in1.mc11l lube)j hy Lho p11t.i1m1., 
it. iN ,ronrl prncl.ice lo di!ipl!ll~r, t.lw (,ohr. in u vi,11 or hi111{f)d 
J)Mtd.1c1111·d hu~ of to1w1mi,1111. nir.11. The mil.er cm1l11imi1· 
»<:l'V\!;j t.o hold :111d protect. t.h,\ oi11tnwn1. 1.Uht~ a~ w,ltl ax 10 
c11t'l'y Urn lolwl. 'l'ho oint,monl. 1.11h1,· l!1 m1ll'lwd wi1.l1 n c:011• 
toinclt' pt·u~c:ri pl.ion n1m1b<tl' ti•l l,hm. ho1.h wh,, 111Hl .:onlJ1i1wr 
uro id 1,n l,il'i<,d. 

On 11 mo11111'111:l,\ll'i111; llt!ohl t11l uiu /lt't! lnbu.lml in a vm'i<H.y 11f 
wuyl<, P11p1?1' l11bd,; m,1y hci m,~d. l11lwlin1\ 11111y ho t1ilk• 
1;1!l'ol!llNl 0111.0 1>10:,t.k t,111·fo,:0M; <:)ipirnt.ion 1.lt11.1i1i und me.It: Int. 
1111111hcml tllny h() :JU11lll)(ltl t,1111111 ,1 pm•(. or t.ll(! t.11h1H:ri111plllf{ 
proc<:d11rn. 

Suppositories 
S11J>po11iloril!H aro llolid do~n1w fm·mH of v11rio1m w11i14hls 

1111d 11h11pcs, \1$ 111111.V m(1dhiMcd , for in>J<n:t.i,:- 11 inl',1 th" r(it)t.1.1111, 
VIIHinn ,,r t.ta> 11rul,hm. Allur im10 rti 1111, HU))llo11i tm·im, 80fto11, 
mlllt 111· diAij())vc ill 1.11,, <:nvi r.y l'luidii. 

'J'h,l 11iit• of 1mppt.>llitorio:1 cl,\t(,~ frl)m tlw diutu11r. pm:t.. thi.11 
don111rt) form h<ling rnfo1·rtitl 1.o in w1·it.ing~ of Uw onrly li)1;:vp-
1.i11n», GrnukH 11nd ltm11u 11K. Supprn.•ilm i<ltJ 1.1rc 1111il:(ld pm•t,i(: 
\llrlrl,v for ntlmi t1i11(.rn t.io 11 of drn1:~ to llw ,•1,ry yo1111f{ und 1.h1i 
v1il'y old, 11 noticm firi11. 1·<,1101·(h\d by Hlppol;t,ilo11, D111mito 
/,ho 111l\.i(J1Jlf,y of U1i\l tloM1!<! form, lit.t.l1i wn11 )mown t1houl, 
dru11 Qh~o1·1>Liou m· d1't11{ ndivil.y viu 1mp1Hrnit,ll'Y ndminisl,rn· 
I.ion uni.ii rocont yo11r11, 

'l '.YP<!., 

U 01:t11l S u11r10Nito1·hi11 ..... ' J'h~! IJSP d e111!l0 ilw:1 J'(l(l(~ll n\11)• 
po11lt.miM for 11d11lt.l! ,,R t:upm·cd nl 11111! or hot.h c11d,, 1111<1 

uim11 lly woi~hi1111 <1h111.1t :I 11 c:111:h. ln lim(, r<lcl.111 1<1.1pposi1.ol'ic:li 
11Jl1.mlly woi1Ih nhout 011c .. h1ilf Lh11l, of otl11l~ 6Uppoi,i1.0rio,1, 
n r,Jy.B hovh111, tiy't.11.(!tnk (!l'fo1:t~. 1wch "" :,,,<1111.ivhA, 1.mnqu ilii
or;; ond n1111li;t•11i1i1<, 111·11 11dminiKL1wcd hy todol 1<u1, 1101;it.u1·~·; 
howov1:r, (,ho lm·,iollL tiin,il<HJijt) ,:nrn~nry i11 JJl'ol11.1hly 1.h1t1. of 
hcmu,,,•h,)id r1:11wcl ic1., d i•i)>r)llf>tld ov1!1"-l,l1!!•count.o1·. 'l'lw !l·B 
woi11hl for 11ch1lt 1·1,1:l,ul N11t)pm1it·.,)1'i118 ili hnmitl oil 11111! of (!l.\r:Oa 

lrnt.1,<ll' m, tlw huij(I: 11111,m ol.hln' h,-rneH nm tttH•i.l t.lw wcd1;ht.~ 
nlny hn 1tnm(,11r or lt1~11 t.h1111 ?. tl,l'r\lllf1, 

V11"iniil S111>110,;ll.o ri11i;, .. , T he, (.J~l' dt':;1itih1rn v1111i1111I 
1111 ppo11itt)rio11 nr; 1rnually 11loh11ln r ,w nviform ,rnd wni1<hinft 
11hou(. [, g Mth. Y1111.inr,1l 1iwdh:11tion,; ,m: ;1viiil,1hl11 in 11 vol'i , 
cl,y of phyrifoal fonrni, ,:g. cr1ir11m1, 11,ulx or liq11ich1, whid1 do .. 
plil'I, from Um do~,1k11I C:<)ll c~ip1. ol' i,;11ppo:, il,01' ic1J. V111!it1rll 
l,ublol~, howl1Vllt', do m~1(1l. (.h(, 1fofinil.ion, 1md n1p1·0~1111t. <:n11-
w11iu111:o 1)01.h of l\d111i11i1:t.1·at.io11 and manufoct.ut·<L 

Ornt.hrnl Su111wHhorim; .... . lJn1Lhrul ~u1>11cmi toril1i;----
111)mt1tim~,>) r1,fm·n1d to tu\ bo111;1u~-.... ,ll'l• lll)l d1,1;c:rih1,d r<p1,dn .. 
c11 lly i1l l,h(: USP, ciLhtH' hy 1Vt)i~hl, 1lr 1lim(111111011. 'l'rndi1fo,i .. 
1.11 v11ht(11< , lmij(id 1111 111:11' of cocon h111,f.or ,1:1 bo~u. nrt• 11,, follow" 
fot· t.lrnnc, 1\v li11dri1:11l dllfJIIIW f'omm: rliomct.cl', f.i nilll; l1,111i1.h, 
r;O 1nm fom,11,,, 12f.i mm mnl t:; wu i1cht., 2 Jt fo111e1lc, ,i,; m,111,, 
llr11t.11rnl HUl)P06 itcll'iOll 111·(1 1111 1muH111II <101111110 for111 1,nd »t!I• 
dotn nrn tmcounl,(ll'cd. · 

J/1:N<tl /1/ltit)/'J)t.iOII 

Drn1I 1,hi;orpt.ion for u_y1;IA•l11i1: 11<:t.i vil.y 1(1)ncrnlly ill limi1 c:d 
1.o 1·<1c:l~1l ndminilit.rntion, A)l 1101.od prnvio1mly, 1.h,: hionvai l-
11hilit.y of l'<)cl.olly t\<lmini!.il(n·cid dru1111 i~ 1.1 rnh1 t,ivdy 1'1!Wn1. 
co111:m•n, H1:ct.11lly inHl,ilh,d pru1>11mti11n<1, whdlwr 1~11pp11~i-
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1.orio11, ((l,im!I or 11t>lu1.ionR (<mema1.1), tond to ho conl'ined tc, 
Lho ro<:t.um 1111d ~l(!moid colon if thll volume i~ Jc11s t,hn,1 nbm1I. 
fiO mt. l•'oomH t1md 1,(11llR11ipute or sproad to a le11~er (JXbmL 
th11n imlut.im16, ptu·ticulorly lt.111,c•V()lumc 11olut.iM~ (~HlO ,~, 
100 mL). 'J'lwugh lnrgll•VC>lumo Ouid fimnul11Uo1lH·· .. ••:mlu
t iom1 or onomoH .. •·•·mny (1llow dru!! LO rooch the 11~1:omlinH 
00l011, '!Hhutnntiul inlrn- and interaubjoct: vnrintiou i~ evi, 
doni. ir, l,itcrutul'~ informution lndiCJltcs tlmL r<111wl drug 
1ihHorpU01> from 1rnppo11i(.(11·ic11 <:nn be ormtic und n\/ly be 
:mb11tuntfally dlff'<m.rnt: fr<>m ohttorption followhig or,i l 11d
mini11t.rnUc,n. With oulv n few rcc<llll, c:,icept.ionH, 11upptmi ,. 
torv 11Lucliei, 11m h,1ded 011 ei ther in uifJO or in uitro dnto wjUi 
fo~ ottcmpti1 t.o 1:orn,lnt.11 in vit.1·0 rc11ulta with in uiuo t1\,udie,;. 

M1~ior r11ctora off(lctforr tho 11b11or1>1.ion or dn11.iM frnm i,up .. 
posiloric~ adminiiil.cn·cc! rndolly Ill'(! the followin11: nll(>rdctltl 
phySJiology, Hll()J)Ollil.dry vehicle, nbeorpti(lll aitc pH, rlru1r. 
pl<,,, dof{rcc of ionir.ution l\nd lipid solubili~y. 

Arioroctnl Pby11iolog;v--'J'll(l rc1":t1.1m I~ uhout. mo mm in 
lm\tt1:h, 1.crmin£1th1~ i,, t.ho nnnl opcnin~. In tho nh6c111:ti ol' 
iocol mutwr Lhu r11clum (:ont11inu II Kll1UJl omount of fluid or 
low burtcring capQcity. I•'luid pH ii; ,mid t11 ho uboul 7.2; 
bocu11t1u of U1e low huffor <:npuuit.y pH wlll voi•y with the pH 
ol' thu drnu product or dro,;i diHHolvocl in 11,. 'l'ho rn<:tul 
opiLhcllum i8 Hpoidul in ch11r1tcto1·. The !owe,:, middlo 1111d 
uppor homot'rhoid11J vcillij 1111rro1111d the rectum. Onl,v Uie 
upper vein cm)v(iyH blootl Into the porl11I 11y11iom, llnui drugM 
nbsorlml into tho lowor cmd 111iddl1J lwmorrhoi(lol v1, i1111 will 
hypt11111 Ww Hvor. Absorpt.i()Jl ,md dillt,ribut.ion ur u dn11i 
thuruforc iti modified by il.S J)Okil-ion in the l'(l\:tuni , in the 
1,m1ao IJlflt 11L lonRt n portion of lhc drug obsorbed from I.ho 
rect,\1111 mny f >11H~ dirocUy into l,ho inl'nl'ior vontt c11vc1, b,vpoNN• 
ing the livu1:. 

$proudi11g chnrnct.oristiai of rcc:lr1I fumrn lnti,11111 muy be 
1)ffoctud conaid<wnbly by int rnl11miill\l rMlnl pre""111•11--~cl1101 

iu port, to ~ho woi(~hL of abdomi111,1 ,,1·gn1111 and lo fllijpirR!,ory 
li11Uvi1,y .. - nnd by periodic <:on l,rtl(:t,ilc 1l<)tivity ol' th<• roctol 
wnlJ/IJ 

S111>1>08itory Vohlc lo---Thc idunl i;uppo~ilory batil? 
11ho11ld moot t.ho followi1111 gcnorl\l ap11t:lfic1nLion~: 

1, 'l't,1, h1101, iH 11ont,1~k 11111111011ir1i\11l,iug to 11111cm1Y 111,11ol.i,iu1~•. 
2. 'l'hu 1)111•1 !11 c"0111p.:1Uhlu wl 1.h 11 v11ric\y or d r1111d. 
8. 'l' lm hnll() m<•llrt c,r clioi;ulvo" lo roc111t nui•I•. 
4. ' l'h~ hm;t, Hlumld h,· dtllhtt! 011 ~loto~c; ii ~hnuM Ill•~ 1,;11, I rn· cll,hnr 

wi111, itll(irfor,, wllh rnlo11•u 11111111hRutpbio11 of (lruJ( Nuh~!rmt·c•. 

Abll<i)'l)t.1011 ll'nctors----Prior to uhHorp(.ion I.he odmini~" 
tercel drug ,uui1I Lx: in 11olutlo11. Solut,ion, th1;rofol'c1 nrn11L ba 
prcccdecl by diuHolut.ion 01· multing ortho vohicle. 'Di8Hlllt1-
t,ic1u is followed by p11rtit,io11in1i or diff1111ion <>f Uic: dl'lltt into 
tbo r(lcL)l fluid. 

lfoct,nl suppoAiiory b/\SN! c:a1\ he cln.'l.'liffod hrMdly Into l.wo 
typcg, 'l'ho Lrnditlonnl cticou butter ~chicle i& immiscihl<l 
wi th l\(lU0O111i t.i11Buc l1uid11 but. moll!! nt body temperature. 
W11 tcr-s1olublc vohiclol! 1111:10 hiwc bco11 \IIJlid. 'l'ypi<:ul uf t.hla 
dn11M is the polyethylene J{l)IMl vohido. Drug ul.111orpt.lc,m 
Crom t1uch d it11Jirnilur hnt1e0 con rliffo1· 11\tbatuntiully. 
1.,owonthnl nnd Borzcllc,~n~• inve11tigntcd the abeorptlon of 
aollr.yltc o<lid nud ,mllium 1111llt1yloto ndll\illi~Ulro(l' t.o. dow~. 
'l'hc drnl(H wcrn f<wmul,11~1rl in 11 1:ocon butter bi\~o nnd in a 
hl\llC co,n))J'i!locl of polyothyhmu l'lycol, Hyn1.hotk ulycoridoa 
nnd n 11urfacu1nt. Absorption of unlic,vlic: ucid 11 11d sodium 
1Jnlicylnt-0 Wt\ll 11bout, oquul from the cocoo butter bnijn; how, 
c1Yo1·1 H11licyll<: ,10id ,ruvo highor pl11Hm11 level!$ thnn 6Qdlum 
flnlic.vlnto ,vhi!ll I.ho iilycol b 1J11<1 w110 \U.<Od. 

Pt11·roL~:?.Z1:,11np11rod tlw 11h:iurptio11 orHulfr,ylutt:11 ul'l.cr l'(IC
tul n11d ,, rnl ndmini11Lra~ion. lJRinu ur i11111·y oxcrotioll dntn 
lml,h 11E<piri11 nnd ~odium rrnli1:yl.aio woro fo11nd t.o b11 oquolly 
hioi1vt1il11hlt1 ornlly 01· 1·octnlly. AHpirin w11t1 rol(1mwd m<H'<l 
mpitll,v fr,)111 w11l<ll'-ll\isdhlc llU))po:1ito,:i~ij lhon frnm UH1 oily 

Lype. c,,1wo1•9eJy1 Kodium Al\li1:yltil.o WIIA 1·olo1m1d moro 1·1,p• 
idlv from II c1,,~,o butt~n· vohicla. 

81111<.'d on 11vi,il/lble dou, t.he ui1111v11ilnl>ility of u druJf J'ro111 
n s11ppolt iLory <l1J1101tu form iH d11 po11d1ml on Lh<.: phy~ico
chcmic11 l JH'OP<1rti~ij or (.he dm1r n11 woll 11A Lh1: 0011rpr)lli ilon of 
tJ10 bnt10. 'J'hodru1:1 .. diHHOlutfon rato nnd, wharu 11J)1>ro))ri1lt.e, 
t,hu 1>arLitfo11 ct1ofl'icio1H !Jotweon lipid nnd uq11(Mlfs phnKo 
"houllt bu );,l<lwn. 

l•'or 11uppository formulnUou tho rulutive ~olubllity of t.hc 
drug in tho v0hicla it1 u <;or,vcmi,mt 1:11m11111'loon moo111uc. 
Li)lid .. !!olublo d1·ul(R Jlrc11e11t ill low 1)01111,.mtl'l)tion in II coi:011 
lmtl111· b11Ao will huvu little tOl\doncy to diffuse into rectnl 
n11ick Druu11 t.hat M<l only slightly !loluble in 1.lw H1>id b11a11 
will pnrtiticm readily into 1,1111 1'(1(:~nl fluid, 'l'he l>llrtiUon 
(;oofficicmt llctweon JJ1.1ppo11itory b11Hc ,uid ,·ocl.111 fluid 1.hu~ 
hocomos 11 ut1uful mM11uro. l!l wuti:r-solublo l.inRoa 1111d w1-
t1mni111; rnpid diBaoh1tJon, i.hc rnt.c-limltfog 11t o1> in ob:iorr,
Lion would bo t.1·nnsport. of ~ho dru~ lJ\tOIJt(h tho roctnl muco
HU, 

/I wido vnrioty of HUl.>atimco& h11ve boon inv1,~tii,:utod l'o1· 
their uhilhy t.o onhflllco rocinl 1>ormcubility to drugis . 
Agcntg 11111:h 011 EDT/\ hnw buen used lo chulnte Ca2◄· nnd 
Mgi+ in tho vic:iniLy ofp111·nr-<1Jlul111' 1.il(htjunctkma and, 1.1nm, 
11ltcr opitholial pornrn11bilit,y. OU1<Jr lll'Ol\'l<ll,01·~ of roctnl nl.1• 
Horplion fou, bile snit» tmd non~t.oroiclnl nnti-inflummnLm·~• 
lll{<mti,, inr.l11ding 011pirin, S{11icylic ncid ond diclofell!lc) np
}WM' to oxorl lhdt infl1101l(!(l t,y orroct.ing wntcr in11m; ond 
(rfflux 1·11Lcn ucr◊ijf.1 I.ho r,wt.nl llllW\lHII, Surfuctnlll,!J ll<•L only 
muy modify m<,ml.inn10 porincnbillty but aJijo unhllll(:t\ w1,1t. 
t ing or 11proading of tho hnNe and diijAol11(.io11 oft.ho drnl(, In 
nny ov~nt, It 11hould ho ovidenL that , whaiP.vor 111<1 nrnc:ha
ni~m, ~,nhn11ch1g tho rncwl 11hMcu•1)t(on o( d r111:11 ••- c11pociolly 
1,ho~n which 11nd(!tY,<) prt1~y11tcm!c oliminntion--Ncould rc11ult 
in subKtnntially reduced d<>ttn1to n 1q11irt1111cnL-~ and dt1c:rMl1orl 
riAk of nd"erne reacWonll, 

Clcurly, t.hc hlonvnilnhility or a drn1i 11dmini0Lorccl r<,r.~1lly 
dc1)<ll\d1< 011 l.hi1 llntmo of lhcdrul{ und tho (iompoHition of t,hc: 
v0hide m· hnHc. T ho Jlhy11ic1ll pro1wr1.lof:I of tJ1e dr1113 <:1111 he 
moclifiocl to n dcgroo, 08 Ctl.ll the, ehomc:tcrlst icH of th(I bua,~ 
Holecwd ut1 U1e delivury 11y11tcm. Prol'onnulotion cvnloot.iom1 
of phy11icochcmlc11I prnportio11 m11ttt th(m ho mml'irmod hy in 
vi'.v() Htucliea ill n,1111111111 1111d ultimntoly iu tho J)rimm:y pri• 
mot.~. mun. 

111 Vivo Recto I J\b80J'(ltion f.31:udhiti--Dc,,:-11 m·o probt1bly 
tho animnl of choic<i 111 1~v,1lunt,i,1g roct11l druir 11v11ilnbility. 
('l'ho pig is 11 clo11cr r,hylliologicnl mntch, hut. 1.1lv,o 011d m,m. 
tl!(cnhilily t1ruuu in ruvor oft.ho do~.) B)(lod ond urino ~lllll" 

plus cirn bo ohlninod rrom tho dog und r\!C:Ull 11cit.ontio11 c11n ho 
I\C(:(),npli11hc,d wit.h fn<:ilily. Smnllc,~ 1111in\/ll11 huvc l>t!cn 
\tMd; rnl>bit~'I, rnt.'l nod <won mico hnv(i twllll cmployud, but 
do!lhl!{ onrl 1,nmplinR l.,uc<Hl'IO r>1·og1·ottttivoly moro diffkulL. 

Humon fiuhjcct11 r,rovido tho ulll111n(;1' mcnl!111·0 or druu 
bio11v,,lluhility. S11bjoct.K nrc r.ulected Oil (,h(J bnsi11 of 11/fC, 
woitiht nnd n1odi<:11I hi11Lory. Subjoctr. u~u111ly ore roquircrl 
UI l'MI. overnight ·nncl 1ivncu11LQ thc1 bowel 1>l'ior t,o i11iLi11tioll of 
t,ho ~Ludy, Ji'luid volume Rnd food ii1t11lm 11t111Ally tu'<! ~tllll· 
d11rdi1.od In 11!.udics of thit1 kind. 

Givc11 Liu, difficul1.y of stnnclnrdizing phannncologiOIII 
,md .. poillili lhtl 11H11nl m1u1Nuru of rclctol dn11t l>ioovoilohility i~ 
tho concontroti,m of t.1111 dn11t in blond 111HI m· urine DH 11 
l'ulld,lon of' timo. A control g1·oup 11~i11g oi·ul dru1:: udminill
ll'«l.loll providos 11 convcmieni mot1ns of c111nv11rhl{f orn.l t\lld 
roc:!.iil drllg 11vuilt11J ili~y. Stich n comp1lri8011 i~ monnillf(l\11 
pnl'ti1,11lurly in viow of 11nco1·t.11inticll oncl conflicti; oncmm
tllr~d h1 the, lit<m1t.uro. Wbilu th<JJ'O i:1 gmum,I 11grcicimcnt 
ubout. d t'II{/ llbdorption !'rt)ll\ Lho.roctum thore id le!lt! tlgtO()• 
mont. on doengc udcquucy (Ind I.ho rolnlionuhip l.ictwuun otol 
nnd ructul do1111ge. 'l' hi11 atnle of uffoirH 11rK~W!l In fllvn~ of 
odt1qunl.o atudit11.1 tl\ Mtnblil$h J>ropoa· doijogo nnd vorify bio
ovuih.\hility. 
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l',.,~>1iw di:ug 1)hM1·1)tion vio ilw v111,in1.1I mucoH11, n11 wit.11 
CJl.lwr nwwa,,I t.it!lll l(l11, is inl'hu,n(it!d 1-,y ,1h11!'1rpl.io11 ,iitl: phy11i
ol1.►tl)' , 11h1wrpi.io1111iU1 pH 1tnd Ll11, nuluhilit.y 11ncl 1mr1.it.ionin1t 
<:hnrnd 1iriat.ic,, 1)f l.h11 drng. 'l'h,i v111:inal epit.l,i1li11l 11ul'f1.1cn 
wmolly ii, c-0v(!1·od wiU1 1m ,u.1111!1HW fi1111 .. ··•<m11.m,1t.ing from 
1;11rvknl ~(sc1·1!t.i1m1:1·······Who"(! voh.1n111, pH 1111d compo8it:ion 
vm·y wil.h a1;1:, 11l.1lt:c of" t.lw 1111m,;(.1w,I ,:yr.I!: nnd lo1:i1t.ion. 
Pot1trnmrn1·1:hc1, i, vn1.,in11I 1>H 1,r11di1\n\. i11 c:vid,1111. wit.h t.h11 
lowcRI. vulurn, (1>H --~11.0) 11CJ1u· I.ho 1rnl.1,l'ior fcrmix ,md t:ho 
hiir.luiijl. (pl:! -~fl.0) mmr tlrn co,·vix.::;, Fullowinf{ inlrnv111{inol 
n<'1111i ni1.1t.r11lfo1l, liull\e dr1111 ahHm·ntiun frmn 1,hc inl11ot v,1,ti• 
11111 m1wom1 i11 lilwfy, 11ven whmi Lh1! drnir, i" 1:1nploy1id fol' 11, 
loc;nl offoc:L Tn 1'11,:1., 1,xl.nn!livt, dnii: 11b:wrpt,ion n\ll (>1;c11r 
from the vn1~inn. J•'nr ~x,m,pl<i, P11t1ll ,.,1 n/~·1 J'(!J)(irt.ed (.\rnl. 
plm,m11 proprnnolol ctm1i(ml,r11t,io11n futlowing vu 1~i1111I tlo:;in1; 
w1,1·(1 ~i1~11 ilfo1ml.ly hi~hm· f.h1111 f.hoHI' 111'!.111· p(!1·ornl admi11irl · 
1,1·1)t.ion of nn 01111ivnh1111. rfofm; 11 n.1fll'!c:l.ion, i11 porl~ of <I<!· 
cri,n1:1,id fi ri,t.-pt'l,;s biol,1·111111fo1•1r1nt.ion J'ollowil1g v1.11:in11I 11h· 
"orpl.ion. NoM!.holl11;111, 1,h<! 11ot.im1 l)(lnJlllh I.hut 1.lw vuginnl 
upi1.hdiu111 i,i r(il11t,ivdy im1,crmuuhl1r t,, dr111~ij. Tlw wi<ln·· 
npro11d l!Xl.1:mP'.lru.~)~.'-'.ltl' co11,p1.,1.111din1i of p1·r:1{11111.o.ronc:. vnui• 
111-11 ~uppos11.rn•111u,····•·(, i\ij well n~ 1.hc 11rnrlmt.1111! of 1m 1111,rn·• 
uL(ll'iJJe ()rog1~1:f.i.irom1 dr111,1 doliVN'.Y 1w:11.!1m lProl(c:11t.1111<r1"t, 
/lfaoJ hll\'I! J'o1:u~cd int.r,root, 1m sy,H.timic tlrn1: abH01vtio11 
followi1111 inf.ravai~innl 11r.ln1111i1tl.rnt.it►ll, Howuver, only limit•· 
1:d n1po1'1.:1 of r<1s<111n:h m, ,:,1 1;1:1.m 1Jnd in 11i,11) 1111p1iut11 of 
v111~inul nb:mrpt.inn 111.1w, npr,,·m·1·11il in U\tl litomf.11\'() t.,1 d11t.1,. 

lilases 

'l'h<i USP lli;t.fJ (.h.,.. followi1111 11>1 rno111l 1m11po~il.ory h1111t1:c1: 
<=01:011 lrnU.1,r, 1ily1:111•i11at.(11.l "dal-in, hyr,l1·01i1mut.,,d vu111ilJ1blu 
oiln, 111i,nur1111 of polyot.hyl,111&. 1~ly(!<III! of v111·iot1H nu'llc!c11l1u· 
wd1r,ht1; nnd 1'111.1.y 111:id 1m1.1ir11111' pulyi-:1.hyl(!!l(l 1,1:,•<:ol. 

Cocou Bu t.tu1······'T lwnhromt1 oil, Ill' 1:m,crn h11U1ir, i11 n nnt.u• 
rnlly oi:cu1Tin11, 1.ril{lyc<1ricl1!. J\ bo11(. ,to% of 1.111, f11t.1.y 11c:id 
rnml.n11f. io 11111mL1.11·,1t.cd . Ai,,., 1J1ll.1.ir:1 l 1n,.,I.Mi,d lhi)1'<1 i:{ c:,111, 
:1i<lc:rn hie hri (,d, · l.o · b111.d1 w,·iohi Ii t.y. A nrnjnr th:1 rt11!l.el'i:1tk 
of th<iol.m.imn oil iR illl 1>oly111orphi~m, 111, il.i; nhiHl.y to 1ixi:,t in 
moru U,au ouu cryHl 11I form, WhJI(, coco,., hutl.<~r nll!lh; 
quickly !l\. body lc

0

imp~:1·,11.111•11, il b i111t11iij<:iblc, wilh body 
fiuilb.1; (.hin u111y inhi l>it. 1.he diffi.rnlnn ,if fot..•1wl11hl11 d n1g1J l.o 
U1(111ffo1:Lllcl 11i1.o:1. 

JI', in t.h~, p1•1,1p(u·r1lfon 1ll'11up1>o~il.,i1°io», ~ht: tlwr>hrmun oil i11 
tWcrlwat.r.d, fo, h1inl.11d f.o 11h1111t UO'', 111oldml uml chilled , t.lrn 
:mppo:1il.ori11~ fnrnrnd will 111011. lwluw :1(1.,. The 1'1.111ion 1,ren\.• 
111011\. or Llwub1•om1, oil roq11irn:i m1,xi11rnm (.ump<m1turo~ ul' 
10 l.o r.o~ f.o ovoid II ch11111!<: in c1·y~t.,l l form ond 1rn,lting poinf.. 
'l'h<'-<1hl'Olllll oil, lw:tl.ud l.o ubuul ll04 and co(1lod rsmklly will 
,:ry11t111li%c in nn ulph11 (:l)flfil!11rnt.irn1 du11·,1c1.eriv.vd by 1l melt.
ini: 1mi11l. hclow !!Ou, ' l'lw 11l1>hn fm·111 in 111ot.uul.11bl<: .-,nd wi ll 
:1lowly rovci1·\. t.o t,h11 hc:t1.1 fol'm wi~h 1,h,i d11.11·111:to1•i1l1,ic 11udti11~ 
r,oinl. 1,,ppr,'/1whhltJ; :i:;•►, The t.rnn,dl.ion from 11li,l111 l.o httt.11 i11 
Rlow, t11ldn11 11nvm·11I dnyt;. The 1wc of h►\v IHi11\. ,md i;low 
(:<>olin1~ 111\own llin?r.l. c1·y11t.11lli:-.ntio11 of Lht:1 mc)I'(! a1.~bl() b1,(o 
l':l':VMt11l form. 

Ccn,iin llrn1r:1 will (lQ pre:1~ 1.hu nw\111111 p11int. 111' thnnhrnmn 
oil. 'l'hh1 i 11volvcll 1Hl J)ll l,VtJJOJ'phic di,.1111,0 11ll.hot11ih t hi, 110~ 
,:,ffo1:I, ii. t1imi llll'. Chloml hydrnic iK 1.h(i 1i1m11. impot'l.r.lllf. of 
thoi,H imlrntun<:ci; ho,,1,ui,n it~ •~•<)t.nl hyp1wt.ic do~e <►f <.>.:i f.v J ,0 
t( will cuurm 11 1:uh~l~111 t.i11I rnultinf("lll>i111. d(11H'!)fu;1i1>n. 'l'hi!l 
i,f'focl. c1111 bu counturnd by oddil;h111 •.>f u hi1;ho,· nrnltin1i 1w.1x, 
111,wh Oil whil.<1 w11K m· isy1)thet.i.l'. JlJ)(!l"lllM:~1l.i, 'l'lw 111i,ou111. l.o 
h~1 11<lde<I ll1\ltt1. lw cfot1i,•mi1wd by t.em1wrn1.t11·1, m1,1111t,rn•· 
mc:nl;n. Th~, 11ffoct of ijllth 11d11il,1\'l!i1 m1 bio1w11ilnbilil.y 111110 
mrn1t. Im 1:1>n~id1•11·cd, 

Wnt,(1r .. $oluhl(1 01• l>i1111m·i.ihk1 Bm1m, .. .. Wntcr,.mbcihlc! 
1mppt1>1i!.w·y hm11•,; 1m; of 1:o,11)1111·u1.ivoly l'!!C<!lll• lll'i~111 , 'J.'h1! 
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m1v:>rity !ll'tl compri~•:d of 1rnly,it.hvl<111c J(lycoli; ()I ' l(lycol• 
:mrlu<:inn t t,omhmot10111i. W,it.ur.··mic,dhlo H\IJ)))(u;il.ory 
hnuo11 hnvc l,h11 :rnh,11.an tinl ndvunl.i114(, of lnd1 of dup(HUk111(:1! 
on n nrnl1:ing poi11t1)pprnxim,1Li111:: I.Jody t.umpern1.urn. Proh• 
lm11~ of h1mdll11i:, ut.oro1r.1i und uhippi111f nro ijJJ11t)lifi<id conAicJ .. 
Ol'llbly. 

Poly11rnr11 of ti thylcnc 1;ly(!1)l tir(l tlVHill'lhll.! uN polv1,1.hyl1111e 
glyc:ol polynw1"!l (C11rhow11x, pol_ygly1ml11) of 0>1~ottc,;l ou;locn •• 
l11r wcighl.11. S,11>1><>11it.111•ici, of \/llryi1)" 11wltin11 pni11t.a und 
~olubility ch11rnct:,11·i:itic11 c:1111 ht) propnn,d by bllmdin1c p<lly
othylcrni glycols of 1000, 4000 or 6000 mol1•1?uln1· woi,;hl,. 

Poly(,Utylcmo glycol 11uppo11itol"iott nro prnp1u·11<1 mU1or 11!'111• 
ily by 11H>Mi111(. 'l'hc drn11•·1rlye<1I mixl.urc hi prcrmrud hy 
nwlt.inrf 1ind th<1J\ •~ ~oolod l.o j11>1t above Uic nrnltin1r 1)oi111. 
b<1fo1'(! pouring int.o d1·y ,rnluhri,:,)t.od mold~. Cooling 1.n 
nunr t.ho 0)111(.ihl.( 1>c1i111. p1·ovo111.~ f'iBllul"inu 1:illrn(l(I by rn·yl\tnlli-
1.ntion 1111<1 w11trm:t.io11. Poly(>thyl,mc ~lyt:ol supporiil~>1'i1):1 
cannot be prnpm·od Bnl.i11f111:t(>J'ily hy h11nrl-rolling. 

Wu l.(ir-miacihle or w11tm-•di~p11t'iiillk: Nuppu~itol'ie:1 01110 
l'.llll ho tW)Jlf.lr(1d uai1·1K ael<ictcd 11oi)io11ic 1111rf1H;t1ml mntcri•· 
11IN. P<))yoxyl '10 nt1in1:n1.e iij a whi te, waki·-,iolublc: Kolid 
11rnll;i11r4 ulil(hUy 11lmve body tci11po1·1m1,·o. A polyoxyot.hy• 
10110 <leriv11tivo of aorhi1.1m u101l<11lt:NH'l'ltc i~ wMcr•in1;<,h.1hl1l 
hut. dh1p1:rsihfo. In 1111i111~ 1►111·f11<:t.11nt 1111ll.iil'i11l~ U1", p<niilihili-
1.y <>I' drug···bnuo intliractiom; nrn~t ho home, in mind. lnt.cr
tl1:tionc1 c,nwcd hy mucromol1iculm: 11duol'pti(lll 11111y lu,vo 11 
1;iH11ifi1:1u11. <Jffoc;I. on hlonv11ilnhility. 

Rx,1mplc8 of w111.c1•,mi11Gihl1111upt)11Ritory hntt!ll!, dcvi1<1id by 
Z(lpl· ,~r. n/., 11ro 

llKHO I 

l'oly,11 hylmw uly<,ol I !)(JI) 
1'1,!yo1.hylc,n1111lv,:ul ,1(11)1) 

P()t~·(!1.h,l,ma 1!l)•,~,1 l <loo 
l'oly-,lhylt!tui i;lrc.-,1 •1<111() 

B1111r I i" li>W··llll.!ll,in1t tllld 1n11y r()qt1 in: rcifri1(Cll'IILion; Base 
2 i!! mor!l h11111 .• i;t.,1bh?. Ji)uch i6 p1•oporcd co11vc11io111.ly by 
molding tuc:lH1iqt11111, 

Water-diKpcrMil,1<1 huNut1 niuy inc:h1tlo r,d~oxyol.hyl<m<J l!OJ' • 

hitnn fatty 1tdd t!ijl.l!rl.l. 'l'h1J11(, 1.11·1) dlh111• iioluhlti (Tween, 
Myrj) oi· wnll•r•dii;pel'l1iblc (Ad11cl1I), uHud ulunl' or in 1:11ml,i • 
notfo11 wit.h oUrn,· wtl)( or fot.ty mt\l.ci:iilll:I, 81.1rfod.11111.H in 
i<uppo1iit<n·iw11d11ml<I he 111111d only wit.h n1(:01t11itioi, of rop111·1.~ 
t.hot imch mntcri11f11 m11y cit.ho1' hllW(10~0 o,· d1)Ct'(1tll!(' drur.( 
11hnm·pt.ion. 

Glycorinalcd Gcltltiu •.•.,GJyct!J'inut.od 1c1,l111:i11 u~uolly i11 
111,1!1.l un 11 v11hi1:l11 for v111.:i11ul ~upJ)o\!it01:it111. l•'or r~?ctul u11u 11 
11rm(u' ,:;upjlosilol'y c,111 he obtnhwd by incnJ111:1in1i Lh1i 111,lnl.i11 
(:nnt1mt:. Glycorinntud 1(11lnt.i11 11upp11Mi1M•o~ /Ir\\ f)l'(1J)111·c:d 
by di,rnulvi111I or clispcrning tho clr11~ !ltll1,.l:11nco in onoul(h 
w111.t,1· to equ11l 10% of the finnl H11pp,wi~ory wi, ighl., Glyc<Jl'iu 
(7()'¼,) i11 thun nddod uud l'hm·mur,d A or H (20%), dopumlinH 
<m 1.hr. dru1r compnt.ibHity 1·c<J11iremtlll+.1. Ph1nmOl!.l)l A iij 
odd in i·c11<:Uon, PIH11·m111~0I n 11:11\Jkt1lhw. Gl.vr,1,rinntml l(t1 l
lll.i11 1111ppo~ilorio11 m11Ht b<! foro,utl by tn(lldint(· 'l'h.e mas11 
<:mu~\)t. I.Jo p1•occ:1Hcd l.,y hund-r<>llh11~, 'l'ht,110 >IU()l)O!<iLOrieH, 
if not: for immodinl.11 m1t1, 11hould cout1\i1111 p1·e~c,rvnt.iV<) ~11ch 
m; mct.hylpon1l.H111 1111<1 p1·opylpm·aban. 

Pl'cparatlon 

Suppouitol'ie,) 11re prcp11rnfl by rolli111i (h1111d-ijh11pii111), 
mohli1111 (l\ 1Hio11) tmd col,! compru1111ii,11, 

ltol111d (Hund-Slu\lmil) Su111>oi;ih1rin,,; ...... .J-·l1>11d ·•t1h1111intc 
1mppoi1i1·.m·h•t1 iii UI<! old1m1. nnd tlw i,im1>hmt, m,!1.lmd ur 111•e .. 
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1nu•in1( 1.hl~ dMnr~,t form. Tho n11mi1ml11thm rc,quin,111:onHitl
t:l'll l>lt1 .. kill, yet. ,1void1< t h e: complic1.1l,i1>1111 of hMI, ,md moll'! 
l,)Tl! t)lll'lllion, 

"l'h<: 1;mh:l'1\I prm:~,~11 mw h<t d1,~1:ribocl 1111 follow,1: 

'1'11ku 1h« 11t,11◄ 1'.l' ll)rid qurmtity ,.1r 1fo, 1111.ulid11<1I •11lu;1 ,111 1•,:• 1111.! ~ mi l'l'i • 
"'""' •11111111.i1.y<•f111'11h,i.l 1h1•11l,1·1,11 11, ,,ii, lo,, 1110rt111· rmlu,,.111,1, """li,•111, 
in,~ in1< rt1cli,mt1, iu n l'hw p11\,•(lot •Jt. i( t-. ttu1.o,uicl ,.f ci~tl'm:tn. 1,oftnn with 
cl ilul<lr.l 11kohul l!>HI ruh 11111,il ~ imor,11, rmnll: i• r .. n,,,111. 'l'lw 111\rYN:1 
llhl\>1111\ of lll'foh:d I IH)ohr,,111,1 oil th(111 i, .. ,ldml, und II 11\aij• r,•:1v111l1lin1r II 
pill mn~~ is mudc hy 1.h,11·0111.:hh• i11i,11rponol.i1111 lhv i,1x1·,1.!i,111111 wilh" 
1u?1<' h~. J'iOlU(rt.inu,~ wil.h 1.htt n~ci of n 11mall mnotu1, of wcmt f,u, \Vluu, the~ 
1ili11), hu• 1i.,,,,111u1 r,ln•1'i<• m,.h,r th~ vl1tom111s luum1linf.t ,,r flw p~~ll1\, IC 
tp.,id1 )yin lornmu(icl from 1Jw moi'lal' \\' ji 1, 11 J11Htl.11I•'· 1>1'•:111,c:cl int<, H ''"''~h · 
ly 11lt~1md 1111111~ in l lo" i:unlo,i 11Hh1l n1o11°lltr rm1I cl111111r~11~t'(1tl'"d wilh lht• 
UJ)!lt'J lfl to fl r~it:t:t~ uf racur' f)t\JWT whid1 fo ltt'tH ht~l \\'(1L~n tiw UUIUM 111\ll Uw 
lumli~ 1luril1K ll1u ltn..,11.H111c m11.I r•,llinn 11to1110:dnr11. lly q11kl, . n•lnr~· 
llhl\'1<11111n l11<1ft.l111 lm1\(li1, 1h11111,1~~ i~ rnll 1••.l l"II l111II whid, i,11,.,.,,-Jji,\d)I i~ 
11la,•1,ol 1m ll ,,m til1•. A ~UJll)fis ll1,1·y ,:ylind(:I' ii.I formo,I h~· r•.1lli111: 11 .. , mm1,1 
1111 ihc 1ilo) with II 11111. ht•m·d, pnrli111l:,, ni(h,d l,y 1.111, p11lm 1.11' 1h,, ufluor 
hnnd, tr wc.~,,Uwr ,:,11,1titi,Hrn 111wmit. 'l'hc, ~upJ)ni11to,·~· ·•,-;1)11 " ft'N1uo11,I)' 
will 1,h1i11· 11 h1111h1111'.~' l.11 l.'rm:k i,1 1.h;1 ,:mllN', il,•,·1•1.minn ,, Jwll(>W (""'"· 
'J'hi11 rn:1•lll'o wh,,11 t.111, urn~~ 1111~ 11111 ll,11,11 k,11•1111,,.1 1111d K<tfl1111c<I :ml'fi • 
dl~ltl l)·, whh lJu~ l'l;HUlt ,h ,41 Chi: ,,,.,,murf' nl' lho rulhw IJcm,~I i1\ t ldt '"1rr,1:.:t 
uniformly t.hrnunhoui lh(1 h\n\m hm ik <:Xhk'lt,d 11rimt1rily ou tlw mJrfoc1L 
'l'ht.• hm,;lh ul' c.ho t'.t linclor mmnll~1 c,)a'r<,t'l1unHlN t() nhnul fmir 1,\,ut.:t'.1~ 01\ 

l-1111 ,,m 1.ill! rnr 1,nd1 Alll)f)ll~iw.-y, 1h11,: 11111ki111: l.h,, pie,i'./1, II' 11111 '"' ' · 
p1•1u:1imlly u fiui~h.,,1 111,111>•••il11ry ,,x,~ljll for 11111 11l1111>i111; 111' I.hi, 1,ui11t, 
Vllum t ~w cyli,ufor hnu l)f•?ri cul i,,c,> Lh l: t)l't)IWI' nui ,,ht\f of' ,>iN.'t114 \"l tl1 1• 
l•1>tl1.01u. tho it!\mi,~ul ,,luqw j,.; ttiv<tt1 H lw rnll in1c niW Nitl ,m th(' t ii\~ wt1l, ,1 
:ll)lllUln, (II' ill NIOHl(I ('1\111:~ 1,v,,11 hy . hnph1u it. wil h lhu linl("V" I.II prud11e,, II 
1111111,INI lhii111 .. 

Co111111•e11(Hlo11 .. Molcl(l(l ( l~111md) 8 1Jllll""it.01•i.:11 ...... 'l1hb 
nmt,hod of 1a1pp<>~il.oty prop1,1r11t,io1\ 1) l1w 11void,1 h@I.. 'l'lw 
11up1)0,1i(ory 111111;,-;, xtH'.h 11~ 11 mixt.11ni 1,11' urntt,d t,hcoh1·m\111 011 
:md drn~, i~ forc11d ii1to i.1 mold 11nd t~r prt,~~11r1}, u~ i11p, a 
wluml•oJJOl'll(,Nl p1·<!1111, 'f'hu 11101,:; i11 for,,od into mold 1,1p11n
i1ig,1, pro,u11H"t.• i~ rnhni111.1d, t.ho mold rolliovml, 01><i11etl 011c) 
replm:ed. On u lumti 1w1ihi (:0Jd .. com p1·o~t1i,J11 m1.1d1inM1 m·o 
hydrnu lknlly 0))111·nt.r.1l , wat.t,1·-j:11:kttl,t,d fo r 1.~rn.ilin1r and 
:1cr1iw, l'ml. P l't!~i,11rn i:1 11ppli111l vlo ,i p i11t.1111 lo ,:m11pn,xs the 
,11,lHH l11t11 mold 01Hminw1. 

Ji't111ion m· Mol1: Moldin~ ..... 111 I.h i~ 111<,thud t lu, drn(', iij 
d iKp11rHt1el t>r rli,;~11lv(,d in ~hn nwlt..•d ~upp,i~itm·y lnn,u. 'l'h11 
111ixt.u1·11 I.hon i11 poomd into 11 ):tlppo~itory mohl, ullow,,rl 1.0 
t:onl rmcl Olli fi11i1;h<,d 11up1>1mit.m·i1!>1 r1in,ov•·~d hy 1)11<min1-: tho 
11101<1. l..h1in1i thin prncnduro, our: to l11111clnHlA of rmpj)o:!-i• 
(.or i1is 1;un bi;, mnde f.ll one t.i 11J1,. 

S11pponi i.or,v molch1 uro 11voil11lil11 fol' (.ho 1m1pamt.io1l M 
vill'itm,1 typ<lll ,md Ill:/.(!~ of'r,11pJlo~itori11~. Molds ;m; 1)111d,, 1,f 
,1l11mhmm alloy, lm\i;tl or pllh1ti(: ,md aw (1V11i luhl1• wit,h lh,111 
:-Jix (,o ,;1:vcral hund1·1.1rl c,witil•X. 

l,l111,1>11ij1l,1>r i()1l 1,1111111lly urn formulntl,d 1ll1 a woi((ht. l11111iH ~n 
t.hul, t.h<? mocli,11llion rnpl11c:u~ a prn'l:ion of \.ho vohide a,; o 
t'u111lti<,n of ~pcciCk 1:rnvi1.y. If t.hc, ,n,ididnr,I kHh11L1111c11 hrrn 
u (fonsit.y a1.1prnx.im11l11ly l:lw 111111w ii~ tlwohrnnui llil, ii, will 
1·cpl11cc ml (•()Uni w1ii1t,hl. ilf nil. l I' t.h,, m11rlimtit.111 is ht!fWi(,r, 
it. will rcplt1t:(1 o prop,ntionully ~11111 llor omo1111f. of l,h()ohl'l/ 11111 
oil. 

For i1111tc1111:1i, l,1.11111 i1, odd ht11; 11 d1mHity of' I .611n <iomp11rnd 
wiU1 C(lf.1)11 hut.1.(tf (~Cl) Tnhlr. Vll2'1) . If 11 1;\tpp111,it.i1r.v ii. l:o 
(:<Jlll,11111 l).l g tmlllk 11d,l, t,hm\ O.J I! + J.(l 111· 0.0(,!~ g c:omtt 
butun· 11hould h11 rc11l1u;od b,v (),I Hof clru,i . If t.hc hltm\1 
wolt~ht of tlw 111.1ppo«itory i~ ?..{) u, tlrnn 2.0 ·- O.OH!l I( m· 1.u:3811 
co,:011 butter i~ r,:.qufrod 1>()1' :o.1pp1mi1.ory, Tim 1111ppoi;il:or,v 
will t1d.1111\ly \VBil(h 1.0::m ,, + (1. l I{ nr ?. .O~lf.l If.· '1'(11, lv Vil 
imlicnhm I.ho dc,1~it.y f1wl,(1f, Ill' I.hi! d1:11si1.y 1111 ,i11111 p11 1·11d wil.h 
(:o,;01) hut.tor, of mnny 1111h:,tMll'.lif111:1<:d in l\lll)JlO"i\.,.,l'i<,k, 

lt. olw1iy,1 it\ po1<11ihlo to c.lc,t,mninu Uw d~1111iil.y or 11 1midici
n11I Nllhs(.1111(~(, rd11Livo I~) m<:•lll h1.1t,l111·, if 1.hu d1·m11h.y ftlclA>I' i" 
110\. uvuilnhlu, by mixinr; t.lw 1111101.1111. of cl1·u11 for 1>1lt' 111· mo1·,, 
1.111ppouit.ofic1, wil,h 111,mnll q turnt.il.y o f c o c:otl h11l.\,(1t', 1•011rin11, 
t he mii. l,u1·0 in t<l II i;upp0Hit.11ry mold n,ul co,•1:l'ul\y fillin1; 1.lw 

'r,,blo VII-- Donclty r:octors for Coc:oA Elullor 
6u1>poi;ltor10,it1 ,i& 

Mm1IC11\l(')rl 

Add, l,111rl<\ , , •.. . , , , , . , , , . , • . , , , , . . . . - . . • . . . . • • 1,1; 
Acid~ lmu1.oic .......................... , . , ... , , J .t> 
A1)id, unllit: . , , .. , , , .. , . . . . . . • . . . . . . . . . . . . . . 2.1) 
Adil, ,,,,lkyHe, , . , .. , , .. , . , .. , . ..• , ..•.• • . , .. . , , , 1.;1 
Anid, t111111ic , . , , , , . , , , , , • , •• • .•••• •• . • •• , . •• , , , I .ti 
Alum •.. ' . • . ' . ' ''.' ..... ' . ..••. . ..• ..• , . .... .. l .'I 
A111!nn1)hy_llinu • .. , , , , , , , , . . , , . •. . , . , . , •. , , , , , , , 1.1 
A1111 no1>Yl'l11t1 , , . , .. , , , , , , .... , , .. • . . . _, . .... 1.:l 
A,111i,·h1 . , , . . , , .. • . . _ .. .. . • • , ••••. , , . , , , 1.:i 
ll11rhi f11I , • , , , . . , . , • , . , .•.. • .• •• •• • •. , • , , . , .. , , J.?. 
B11ll11d1,11110 vl\lt'OC~ • . , • , •• , •. •. • • , •.. , , , , . . . 1.:1 
Hi11mu(.h c111·l~)t111u, , •••. , .• .• , , • •• • , . . • • . •I.Ii 
BiHnlnf.h 1mli1,yl11l •J . .. , . .• , , , . . , , , , , , , , , . , , , , , . , . •I .!; 
Hhm111t.h ~u l.1111111,1111 ,,. , , ••.••. • • , , . , • , • . , • , , , , , , :i.'1 
BiH 111 11 (.h m1h11i1.1·Hlt1 .•.... , • , • .. , .. , . , , , , , , , . , , , , (\.() 
Cn11b•r uil . , , . , .... , , , ......... , . .. , . . . 1.(1 
ChlOl'ul hydrol(1 . . . . . . . . .. , , . . , , , . , . 1,:1 
Cocninu h,v1.lro1:hloridt1 . , , . , • , . , , , , , , . . , , , , , J.:.1 
l)i1titolir1 l<,nf - - , . .. . - . .. . . , . , , . , , , , , , , , , , . . . . . . . L!I 
Gly..;;irin ., .• . ,. ,,., . .. ,,,, .. , ,,,.,,. , ,,., • . .,. I.Ci 
khlh11l\l1ll(;I • • .. • , , • • .. • •• ... . , • '' • . • '. ' . . 1,1 
lodolfo1·m .. . , ... .. . . . .. . . ... .. . . ,,., , ,, .... .. , . v .l 
Monl.hol •.. , , . . , , , , , . , , , , , , . , . .. , . , , , . . 0.7 
M,1r11hin1, h}·rfrod,l,:,rid,i .... , ..... , , , , . , . , , . . , . , UI 
Opi11111 .. • , .• • . , •• . •• , .... .• , . . , . • . . .•.. . • .• ,.. IA 
l'nrallin , .. , •..••.••. , . , ..... . ... , . , , , , . .... , . LO 
P,1r\wimi HoliM11n", . •• . ... , . . . . . . , . . . . . . 1.l 
P lw1101J11rhit.11 I . . , . , , , . , , . u t 
P h1:n,il" .. .. . . , • . , • , , , . •..... , . • , _ . , . , • • • . . . • • • (1.11 
J>u1.11:111i11111 lu,1111ido , , . , , , , , , , , . , .. , .. , .. ••.• , , , , ?..:! 
P ,1111•111(1111 i1,d id1.,. , . , _, . . . , . . .. . .. .. , , . , , , ,L(, 

l'rocnii1(, . .... , , , . .. . . . , , . , . , . , , . . . . . .. .. . . .. , . 1.;! 
Q11inil11) h~r1h·nd1l,)ridt• , , . , ...... , ............ , , , I .:! 
ll,:mm;inol. , .. , . . .. . . .. , ... . , . . .. , . , , . . , , . , , , , , I ,•I 
~odium bl'(!lfl id<• . • , . • . . , , ... . . • .. • . •• . .• .. • , . • . :1,:1 
~pe:rrn11,;,;t1 ...... , ... , , . , , . , , . , , • ... _ . . . . . . . . . . 1.0 
:-lul/'athirtr.oh• , , , , . , , , , . , . , , . . . .. •• . , , • • . , .•... , 1,H 
' l'1HHll,:i11.iid . , , , , . .. . . _ .. . . _ •• . . , , • , , . U i 
Whih, wn~ , . , , , , , , , , , . , , . , . .. . .. , . , . , , ..... , , , 1.0 
Wit\!11 huY.111 lll1icfox1.r,11,t •. . . . • _. .. .. . 1.1 
i',i111:o~id <t , . , .... .... . , ...•.. • . , , • . • . ,, .. , , ,,,, ,1.0 
:l.iw 111ilf11h1 . . . , . . , , , , , , , .. , .. , .. .. . • , , •. , . .. . , . 1..11 

_,_,..,,..,.,, .. ,. ... ..... .,,.,., ,...,,,. .. ,,,,. ., ,..,,.,. .. _ ,,,,...,,,.,.,,4..,,_,.,..,.,,_,,.\ ,Mf••" ••"' 'N,•0•#"80/•"••• 

mold with culdit:ionnl nwlt1.1d t:ol:011 l111tt1er. 'l'hf, ,if11ilerl :Ill!) · 
prn1i l,,>1·i<:H 111·1,! W(dt{hl,d pr<1Vidi111.t d1 t1J1 from which n w,irkinti 
fnrm u\11 cull he cnk11luu :d cm \vi,II 111, t.\w dcnsit.v frH:l,tll' it.iJl!lf. 

Whtm 1.t~i111: 1J1.1pprn1it.m·).• h1111(la f,tlwr t.111111 'cc.1co:1 b\1U.(11· , 
~1u:lt 1111 11 l)(llycithylen,: 1clyt1.il h,w,,, ii i,1 m,c111111m:~· t,o Imo\\/ 
1,iU,or t.b r. clcrn11ity oft.he: drng ndni.ivc t.n tlm 1ww b11ij1: Ill' hot.Ii 
lhu du 1111it ic9 of I.ho druH i\tld t.ht) 11,.1w hll~<: H!hlUvti t.o 1:,1co11 
I.ml.I.or. Thti dm1t<H.v fm:l4H' for n huii<• olh~ir l-h1rn coo.:011 !Jui .. 
l~u· in 1, imply l,h(! rni,io of (,ho hhmli wei11;l11. of' I.he: l.1uii11 ond 
COCOII b1JU(I)·. 

)/',,,, inlll.1)1111(.1, if 11 H11pp1>~i t.u1·y i,i t.u l\011t.11in 0.J 1: l.111111ic ncid 
in Ii polyothy l(1t1(1 1~lye1►I lit1llr., 1.h,m (), J f! ❖ J ,() x 1.21> ,.,. (U)'lt'.I 
I{ p oly1)thy)(!llc f(lyt.ol h1111i, 11houlrl he rnpllll"Jd hy 0.1 fl dl'll1: 
(the! polyf:l'.hyl~nc r:lycol h,1rie i11 m1:1111l1Ni 1.0 h m'l! 11 donoit.y 
l'at l,<ir of l.2f1) . Jr thci hl1111 I< wci1thl i~ J.'](i 1.1 (o r l,hC) 1)1)lycth 
ylc11<i glyl\OJ b,1,ll:, t,ho11 l .'11\ 1~ - 0.0'/B 1.1 l)r I .(ff). t: of hm1<1 i:i 
1·oquil·ed per :1uppoiiil,1n·y, 'l.'lw fi111.1I woi,,ht will b1\ l .11'12 ft 
h11sc, + 0.1 JJ dru11 or l .?n II, 

Wlwn t.hll dn1011~11 ,111d mold e,tlilmH.ion 111·0 1:0111111t,1.,, t.ho 
dn,,i, .. 1)11~0 m~m, ,diould lw pr1,p111·ocl 11~i111: 1nl11 i1111111, h 1)11I.. A 
wul.(!I' h,it.h 1►1· "'"t.01· j11.:lrn(,in1, 1m111.tl ly i~ 111;ed . Thti 11wlt.1Hl 
mJAMk :Jho1.1kl bll ~t.irrn<I <:<>us(.1111(.ly hut 11l,iwJy l.o r1vi1i<I 11i,· 
011t1·111)J111ml,, T hn 1111111H Hhould ht: 1>11nn,d i11 l.o tho uwld 
11pe11i ,1t{$ l)l<ll'J)y. J>rnlulnfo11tfo11 of Uw mul<I will 1h1ptmd 011 
the! vohicl<i. Mhwrnl oil i11 o J.:ood h1h1·i1:1m1. for 1:ocou h11l,!.or 
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a)', W(!IJco,, Div. Alcon). 

fllll>J>O~il~>ric~. M.okl" 11hmild h11 dl'y for p11ly,,thyh)mi 11,lycol 
illll>J>O~il,Ol'iim. 

Aft.er 1>oudug int,o \,ighLly <;lamp11d mol<lll I.Im i.11J1prn:i•• 
l.orfoH ,we.I l))Old 11t1; 1.11lowc,d to 1:ool th,.iW\1J!,hly 111:in1i rnfri1{• 
111·111.ion on 11 :inrnll 11cnh·) or rofri111in11,1,d oil' cm 11 lnr1:c1· ~cnhi. 
Art.er 1.ho1·ou1~h chillinri ,my O~CC!lm 1:11ppo,1it.ory mm.1~ 11lw1.1ld 
b1, 1·omovtid frnlll tlu: nwlcl hy :1cn1pin1<, \.ho mold 01m111,d ond 
t.Jw ,rnJ)))(111if.(11·i(if< rnmovc?d. H ii; i111p111·1.,111r. 1.0 nllow c,)oli111t 
limn r-ul(lq 11ol.o rot i;11ppi>~il.01·y (:l)lit.l'll(:f.ion. '.l.'h i!-1 11i<l11 in 
nminvol and mioimiz, .. ,,. ;,plit.t.ini; ,>f tlw fini:1hcd 8uppm1it.01·y. 

Paulm«iurc amd Sf.()>·ag1:••··"S11p1.10J1itodett often 111'11 pock• 
agnd in pm·t.l°tkinod boxe:H which hold Lh1~ ,mppo~H•>1•i111,1 up-
1·ighl.. Glycc11•h1 ond 11lyccrh111ttld ,,olntin 11uppol!i(,01•i1>11 nl'um 
iU'I! p,wk1lj(11d 111 tit~htly do:ied :;cniw-1:oppod r{II\MK cunl,nh>· 
,m.1. 'l'ho1111.h 1111111)' i:m11mm·dul 1:1up1>o~itol'iM nrc wi·app~id 
individually in ,~lumh11m1 foil, m· PVC,.polycth.yle1w i;tJ'ip· 
p111,lrnKin14 ii; co1111n,mpl,:,cci. 

'l'hc mo,i\.1·11(:t\rlf. innovlltion iu tt11ppo1dt.1>rY mci1111f,,c1.u1·0 iH 
1.h11 p1·0<;<1d11rn fol' molding the 1J,IJ)pOiji\.c11·y di,·cc1:ly iu\.o it,; 
pl'im,wy p11<:l1111tln,! . In Lhi~ <•J)11l'lll,ion the; form into whidi 
the 1mp1>0Bih>f:'t' 1Y111~:11 flow11 i:<111Hillt11 or 11 :wries of 111dividu,1I 
mold,1 fo)'lll~)d from plm,f:ic or foil. i\f'l.<:I' ul() tj\lJ)J)Ollil.O l'Y Ill 

puurcd 1md 1:1)01,:d 1:lw l?XCP-6>; ii, (.l'immcid off 1md th11 u11it:1 arc 
l!tH!lvd 10\d 1:ul. into :JI! ,.w t;,; (1~ doi;ir<:<I. Coolin~: ,m<I finul 
c1.11•fm1in1.1 t,hm1 tHlll IJo 1'.urri(:d out. 

Supposit.orir.K wi1,h low-1110Jl,in 11, in1~rc,c.liernt11 urn lwst 
!:11-0rnd in II cool pl11c". Tlrnoh1·om11 oil 1mppmiiLoric1s, in tJm'· 
t:i,~111,,r, ~ht)uld lw refri1(tii:oted. 

Oth<•~r Mc!dlcuted Applications 

Ct1Utpfo~m~ (P1>t1-ltict'$) 

Po11l1.i1:11A 1·e1irettent. 01w 1>f tlw 1lrnHt nnci1lnl. dmittu1i of 
ph11r1,1111;\111ffo111 pnip1wot.io11~. A po~•llfo1i, m· 1:11t.11pln,m1, iij 11 
aoft,, moiHt n 11mH of IH\!111, hnl'l.lr1, HOOd, 1H.c, ~nm111ly npp\iod hot: 
ill cloth. Th11 conllin1.clH1Y itq{1·,1nl-lilc(l, which i11 proh11hly t.h1: 
<11·i1;in 1)1' th(1 w,,,,<I poull.imL 

Cnli1pl11run(1 woro inWntfod \.o loc:ul ize i11fo<.?Lio1.1,1111111.e,·iul 
in lho bod~ m· 1.0 oct 1,111 c:ounl,o\·irl'itnntl!. The, mnt:erinlij 
t:e11d<1d l.o lrn ,1h111>1·ptivo, whid1, t.o,J(?thcl' with hont 11<:cnunt,1 
for 1.hoil' popular 11~0. N,m11 i11 now officiul in thll USP. Thi: 
ll\lll. <Jfficinl prnduct: wnu l{ooll11 P1)11l1.icu Nl•' lX. 

/J(l,:/,1/.~ 

l:'attC.011 uro c<>n111))1f.1·1.1f.(:~ or 11b11m·ptive pow<fori; dh1pcrn<:d 
(11t111nlly) iti p1)Lrnlt1t.1m1 01· hydrophilit: p11tl'ltl11t.um. Thr.y 
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nr<111t.lff to tho point of cfrynm:111 u11<11'1.!mH>11flhly 11h~rn·pl.iv1) in 
vie,w of \:h11 pcltrolnlum bm;o. Pllf1l,1)H oft.on nr11 11,w.d ill th(: 
trentl)Jt?J\I, 11f 011iin11 l1.1~io llij whore they ticl. to nbanrh 111>rotrn 
~cc:rutio11,;. P n::it.cll ,11!111 m·e 11111:d 1.o 1·eHt:1'id: the fll'Q(I of truul,· 
moni hy M :tfog n11 fill nb~C)l'h<!Ul nnd pliy!.k11I 11nm. 

P1111L1111 11dht11•1: r1:n:1orn1hly w<:11 1.0 t,hti ~kin, 1111d 111•(; poorly 
ocd111<lv1). l•\11· thi11 l'CIIHOll l.htiy lll't' 1mil:<1cl for (\1il)lic11t.i1m till 

nnd nro1111d 111ui fit, lm1io11:,. '!'he lw11vy coniiillt.,m,:y of p1111l.0H 

impnrl,11 n d~lf(t(W ol' 11rotc:ct.ion n11d inny, in :.omC:> inll1.nnc1111, 
mnlw t,IH\ use: or ba11do1~1)s 11111wc1:11mu·y. 1'111-11.,,., urn l(::J~ 11111 1:• 
ornt.in1f f,}\.;\ll ,,il\t)lltillf-ll. 

Bn,:nmw of Lhoir i,hyr;icol 111·opc1·Li11l1 11Ml,(11:1 r:m1ily 1111t;y ho 
,~moved l'rom Uw Hkin by tJw uKo ol' mimH·11I ,.iii or II vc1~f!l.1I· 
hlu oil. Tbb io p11rt.b1lal'iy Lnw wlwn t.lw 1.mderlyin1! or 
>!IUTtlllll<lin v; tJkill ili l,l'lllllll(l(.i~.(ld (Wl!il:V, 

/\.11 offi,:i11I p111,1I.(! is I.he ,:onvcn\.ir)llol Zinr. Oxiihi 1'111'1.<i: 
unot.hor ia ' l'rir1mdll(1!1J1I(? AMtonicfo Dontnl Pm1t<:, for (.lw 
l!ptid11I i¼i)d llffC: f:lrn llllllll! impli1m. 

Powe.for,; 

Pnwdor>l for exllu·nal 1.me 1.1t11wlly 11rn cltmcrih1?d c1a duijl,iny. 
11()wd1m1. Such 1>owdel'11 1:1ho\1ld hnw II pnl'tidc ~ir,1, 11f nc.,1, 
mm·ei t.liun 1/iO ,,m, ie, le1:1H l,h(\11 J.00•lll(ll!h, l.c, nvoid uny 
llern,u{.j1.111 of g1·it.1.h1<!>1:1 whid1 could irl'i1.nl.u 1.1·,rnmnl,i~.NI nkit) , 
Dui1ti111i J)(1wdc1·~ 111i11,1lly 1:,,,nl.11i11 11t1m :h, t.nlc; uncl xinc 11tcrn· 
ml~!. A hi:so1·bnhlo Du:,t.inf! Powd111· l.f8P i11 compl'iHed of 
11!.nrch l,l'l!Ul.od wif.h cpichlorohydrin, wit.h not. 1111.11·ti t.lum 
~.0% mn1{1m11i11m ,1xidc 111lded t.o m,1i 11t.11in 1.ht1 1u,1d ifiud 
:itim;h in 11111111\puhlo powder form: as if. ill inl;o11dod for uim m< 
,1 111111:icanl- f'<)r 11ur,1ic11l t~lovuK it i;hould bl\ l/l.t:rili1,1:d (hy 
nutod:winnl and p1u1k11ricd i111,0111,id J)/lJ)(ll' pnclrnt~. 

Thti fhH)ll<.:~~ <rf powdm·~ oft.cm i11 111ip1•us~cd in uirm11 of 
me:xh 14lzu, \vith impalpoblc powdtw~ 1.(111H1l'lllly in t.hc 1·11111:() of 
H)(). l.o 200, 1111111h (1'1!l-··· 12/i mm). Dukrmin111.ion or ~ir.1) by 
mc:ih n1111lysiH hu1:mu,:11s in,i1·t:tittin1(ly difficnlt. 1111 p,uticlc :iir.(: 
dticrt~trneii bt!low 2(J().mm1h. 

l)res.~illf/1! 

l)l't1:{~in1{n arc <?x ternal 1111plicot.i111111 rnx11rnhlin1~ oi11f,J111!1)[1:, 

11,11111lly 1rni.,cl m1 o cov1•.rin1; or prnt.tic:1.i ,rn. J>(lf.rnln!.um Gnttr.<i 
is 111,1.,iril,: d rc,1,1in11 p1'1.\p:11w) by :1ddi11H ~f.m•iln, molt.on, whit.o 
))tJU'lll1)t11tn l.o pl't!1:11(. u1.11r il111:1HJ~(! in 11 niiio of (i(J I{ ol' JIC!l.ro•• 
l1Jtllm f.o 20 1: ,,f J~llllY,H, ' l'nJ>icul ,mt.ihllt':Lorinl~ nrc, C1Vnil11ble 
in tho form of dr11s:ii111w. 

Creams t1re vi:;cou:.1 liquid or 111m1i,mlicl cmml:,iions uf cith(i1· 
l.h(l o/w or w/o l.ype. Pharmnc<:!ul,knl 1:rc,rnm 111·n d1.11,1Mi1:d 
11(4 wol.(ir--n~nwv11hlu IJH!.ltlH ond Ill'() cl1111m·il11-icl lllllh:r Oi11t. 0 

1,1.r.mr .. ,. In 1,1cldit.ion l,u oint.m11n1. bnR11,:, crn11m11 irn:h1d1i 1• 
varict.y of toi;mot ic .. J.yp1i 1m1j)111•111.io1111. Crc11mN of the o/w 
1.yp1i induclci Hllllvin1~ crmm1H, haod 1:rmurw ,u1d l'omidntfon 
crc!nll\11; wl<> t:rcnm,1 incl11d1? <:old (11·onm~ 1t11d ornollicnt. 
Cl'!)/IIJ'U,. 

P/o11t,:1w 

Plw,1.1m, ,.11·1) ,.;ul>11l111\1:1!1l inU1ndN.l for ()Xf.~rnnl 11pplit:11t.ioll 
nrndci of 1Jlld1 mnt.orinl~ 1111d of Kltc:h w niii:.clency 1111 l.n ndhem1 
t.o t.lu: skin ,rnd flUud1 l:o 11 cln~1n1i111(. Pl!111t.e1·tt 1H·o intr. nde~.cl \.n 
nff111·,l 111•11L1:ct.i1t111111<1 :mppor(, mui/m , . ., f11rt1l11h ,m occlui1ivu 
11.nc.l 1111wo1•,.11.i1111 ,,cLiou ,rnd to IJ,'int( m1,dic11l.io11 inLo dotte 
contact. wil,h Uw !Jkin. M1:tlic:1.1ted plm1t.<1r;1, lun11 101Hd for 
\(11:111 m· rci11io1111l dl'uv. tlolivu1·y, 11ru Uw prnt,ot.ypi(:I\I t.tun111l<n· • 
mnl dtilivury Byi1t11111. 

Pl11~1.,w~ 1tt1\11.11ly odhm·c• t,1 1.hei ulciu hy m11,rn1< or 1111 11dl1e-
11ivc, nl11l.1H'iul. 'l'hc 11rlho~iv1! 11111~1. hon<I hl ~ho pl1H:1tit: b11d1 -
in1( ,.mcl t.o I.ho Hldn (111· dn1~sin1c) wit.h pro111,r bt\l1111cC1 of 
c1ih~11J h•o 111.rnnj.\th~. ~hl~:h 11 p1·01>1ir holi111rni J}l'ovidm, for re-
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movnl, ;1!, odhe11iv11 hro111<11,io ul Uw ,mrfo c1: l•f t\])l)liMl.ion 
~h11,1 lunvinf~ 11 cl1!n,1 (uldn) 1mr1'11c1, who11 f.lw plcml.OI' it1 l'l\

movO(l-

Cm1tm1:1,ptt'.m.·s 

111 t.hu colllol!t of thin dH1pt1,r cont.1·11cept.ivcs 111·0 ,;oni;id" 
crcil i11 Uw fm•111 111' c1·011m11, jclli<:l'J 111· 1•m·oi1ol l'muni; in t,ondcd 
for w.~,iinnl 1mo l,o p ro trnil, n1~11irn1t, pl'O/(lllln<:y. C11o t.1•11ccpt.ivr. 
trl!n111s 1md jcllim, aro cfo:iifpwd t.11 mult o,· :11,11·Md, follnwi1111 
in1:1111'lion, ovHr the v111~in,;I :1ul'f1w1u;. '.l'hc~u ""c1,1.:1 111\I. (.1J 
immobili'l.t' 111wmwt.1,1.on, 

Cn,nm~ 1.111d .i11lli1!11 f•11· cont,rac1!ptiv1i 1u;c: nrny cnutain s111i1• .. 
micidul ,11;•mh1 :mch a1111011<'1xyn(ll ll <11' they muy !\u1ct,i(l11 hy n 
Hp1wifk r>H cl'foct. A pB of :l!\ m' 11!11» lul!i 1111 11pp1'1!1: iubl1, 
11poru1i1~id11 I effect . .It. iii imporim1L l.o nol,t·: 1.h11I. t.1 l'hml in i:it.11 
pH of !i,li m· l(!!!ij i!I roq11i1·cd; U1t111, Uw dilol.ioll cffe<:f nn<l pJI 
r.h11111t1i hrortl(hl. nho11f. by v,11(i11ul l'lu1dH mu,,t.. be <:otwid<irod, 
'l'o 11chi1.iv(! f'.hc prnpur pH t•ffo,it illld c1)11t.ml, l.mffor 1,y1;1t.1iini1 
com1)011cd of llcld and add ~nll11 1n1ch 1111 lru:\.111~,11, 1h:11t.ol.<)n 1111cl 
d(,1'111,{)ij nrn rnmd freqlHmt.ly. Th11 u~(!r llllli;t., of cnura(i, lw 
1Hirnu·c1d of Llw 1mf11t.y, lo,:I< of il' ril.111it:y, tW(:l'-'()t.ahilit,y ,.ind 
t1ffoct,iv1?1l!!.11k of ,111<'11 prmlucl.:!; 11l~o, (l(!(.oil<,tl and 1,p111:ifi1: 
infornw~ion ,rnd in11l,rn1:l,i<1llM !lhould b(? 11v11ili1blc 1.,.1 1>hy1,i
ci1111~. 

n,,r1,1·011 c1!N 
l . lo'r(, IW, T,I: ,I /111111,1 n,,,w, (i,f; J!IJ ' IV'ili. 
2, ::iche11plP-it1 Ii ,), ll•>:u1 LW: ll>itl a:1: ;ir.:1. WH. 
:I. lln1·111h M,l, L11 flnddl! ,f,\ , l\1'1 il)111:h HI: ll1i,/ .';Ii; 11,1, l!l'/lt 
1. Moih,lch lH, 1111: l\11ii,111l Afo,J,,Ji: in l),,rmrrtuln,:.r, Cln1rd1ill l,il'• 

in11•l<)1t,i, t;:<linh11r1:h, I)(), )lt',' [i. 
Ci, Wt.'111\lr HC, Moihm:h HI: ,/ /1,r,,:~I /lr.1•111 l /7: f) 111, urn;, 
fl, S10111:ht~m IOI. t,1 M11il1111,I, MI, 11d; .'\,1 i't,i1,I M111.II'/$ i11 /'),:1'1)11,11)/-

"J/>', Ch,1r'chfll l ,ivin1i~lon~, hMi11l,,11·11h, 1:1 1, W't:i, 
'/. M,,rn!Hm MM, (!11111,h,111 ,JP: /(,i,l : :IC\. 
B. l ,onnm,ul (),!: (/,ill: 'I.I:~. 
(I, Mnih11el1 Hl. ,,.ti; /llid: :!21. 

,I(), 011\w1lt!1t ,I , lsll•innu,t,. (!, l',1111•(:ll H: ,/ l'l;,m11 Sr:i (/(); I J'/(\, lWi I. 
I.\. W,1l1 1ira l< A. h, Mnd1:111n .). C,ty 1111, 1•1hi: 'l'l'l11l•tf,:r11111I l!,·1111 

/.ldiv,iry, M,m,,111),;~k (,t , Nt!W Vnrh, Jll'I, 1mm. 

t?.. Sch1•1111l11111 H,I. Ho,11, l.,W: ,,I ,'/rn: (/11, Ch,1111 ii: !Iii:!. Hl'/1). 
1:1. (:lll'ish>phnr~ K 1<11~11>/lll i\M. In M1ml11Kl\11 W, ,,,.I: A,11111111:.is j11 

/./1" ll/11/tt//.\' 11/ .':ild11, ,•111 (l, f'<ir,1111111•11, Oxford, 16:l, I Oli!,, 
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