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Sfl'pbl'llsOIl. ,\11 

f)J: I,ee T Gml(V of US' I) btls pro/lww/ (I 1J('71' !"bor-.I'{fi.l;J1P,' 

/lie/bod jiJl" disJollltioll lestillg. Tbe propo,wd clfl/.'ji;r 1t'.Ilillp.: ~r 

poo/cd SlIwp/e.r, fbcrd~)I reducillg tbe {/1111~)lfi((l1 ",,}"dcII. J/Ji.l' 
art ide n'7. 'it'7.1',1" Ibe prilloiJie.f bebilld fbI' US'P propo,wtl. {/.1 'iN/! 

liS 171'0 prflt/icrt/ Jl/l'lbotlrJor {fcbievillg poolcd di.I".I-u/lllioll feslillp;. 

.field oIdh)'olutioJl fest illg. For Ibe pr.ft lime ill 25 ye(ll:l', (I fill1-
dmll(,l1/(ll p(lmdigfll .I'/;ij1 is heillg ulji"w/ ill (lfl ("'If~ylirtll ta/;­
lIifJue - ({lId il provir/('s 1101/01' fill illl'rM,fl'. bUf II redllctioll of 
fbt' mrrml diy.;solmioll n'or/.: IOfld,A! its first level, poolcd disso­
Ifflioll reI(,I), to ({.\)'(~yillg II pooled sfllJlplcj;WII illdividlllli disso­

Imioll /.'('.11'('/s, simplij)lillg Ibc mrrellf /(I.\'k 0/1I11111iple (1II11~yses 
)i'OIll illdit'id(llli VC .... fl'/s, IlIId IbllS providing some relitf to Ibe 

'1II1I~)lti({f1 hllrdcn. /Ll t its ,I'uo"d ICi'l'I, pooled di.l:wllltiolJ refers 10 
Ibl! Il'.fling o/lIIlIltiple IIlIits ill II singh' iH!SS(,I. t1(birvillg j,ti/! 

grl'll/cr 7.:·ork 10lld sirvillg:fjur Ibe 1II0dcrll dissolmioll IlIb, II is 

"lm .Wf'!{f!;c.I'ted tblll II 1lC7l l llp/,lIrttlll.l'jor feslillg IJ/ultiple IIllits 
in II singl(' vf.lTl'1 fllfI)' hl' (oJI.I'idl'I'i'd. '/'bis IIrlide provides 1111 
OVl'/7.'il'7!' oIlb£' lll'7f USP proposIII. fllollg wilb 17.1'0 pmrfiml 
IIIl'lbot/xIar pooled dissolulioJl Il'.rtiJlg Iblll flrc IIlIflil/flb/e witb 
cOIJ/Jllcrcill1 e(/lIipIII£'1I1 m:(fil"b/e totl,,)', 

tl'l' 7: Grtu{V. director of/he Drllg S',,,"t/ffrd,,' Djzli.rioll o/Ibi' 
Ulli/cd S'/tl/l'S Pbllrlllllcopeifl (USP), blls propo.fcd II /Ie'i.i' (Oll((,/,' 

ill tlJe field ofdij)'olutioll testillg: pookd fH,'JO/lllioll (J). A h~v 
prill{iplt· ill fbir proposlIl is fbe "b"lr/; c/JlI/'(f(/cri.\'fi(" ofdi,\'.\'olll­
lion Intillg, IIlId II primlllY bene}if is tb(, "redll(lioll o/Ibi' (/J/(/­

~yliml burr/clI, ,. U.\'P blls dl7110llslmlcd ilSelf fo b(' (/ jiu7:'flrd­

lookillg. 1L·orld-dIlS.r OIgllJlizlltioll l~)' 11I/':illJ!, Ib(' Imd iJl such 
flrf!({S /1,1' fbe inferJl/ltiollll1 b(lI"IIIOlli::"fltioll ofsfflJldanh IIml Ibe 

elll!irOIllJll'1!1111 iJllparl o/flloderlll/JIfl~yti(l" rrlll/in'mel/lSjiJr 
rmgellls (2), ,)'ip.:"ij;mll/~y, Ibis 1Il'71' proposlIl is bi.\'torh ill 1/.1(' 

Currer>I .... 1!'(>(I 

The New DSP Proposal 
Figure t illustrates the current di ,solution mcthod in 

rclarion to the new CSP propos:ll for pooled testing :lnd 
an'llyses. Tradition,!! di~sol\lti{)n rcquire, indi\'idu;11 salll­
pies HI he :malyzed from iudi\ idu:l l \'cs,ck Lnd I pooled 

•••••• 

dissolution pro-
po,cs :lSS;1~'lIlg 

pooled .,pcci mcll 'S 
from indi\ idual 
diw)llItion ressels, 
and len:1 2 pro­
POSi.:., that 1l1ultiple 
unit, (of soluhle 
drugs) IIi.: tI..:stnl in 
il ~illgJe \'cssel. 

\ \ 'hen e\'aluatct! 
from ;1 ,ystellls 
engilleerlllg 
appro;Kh. 1\ IS 

a pP;J fL'llt that 
pooled dis,olutioll 
simplifie"l 
(through con.,oli­
d;lIion) the la .,k or 
sample 'lJl'll~ ·sis. 
With bel 1 test· 

ing, individual dissolution ~pecimcn assay is reduccd br:1 
factor of six. Furthcrmore, wilh level 2 testing, equipment 
SChill requirements arc simil,lrly reduced, 

In his proposal, Cr;Hly comment., thallwo primary L'SP 
objecti\'es arc 10 ensure "fitnclis ror lise" of ph;mnaceUlical 
products ;In(1 to esuhl ish il n:llytica] guidcli ne~ to minilnize 
or prevem any :Jelllil] hio;1\<l ilabili ry problems in the treat­
ment of patienl'i. li e point .. out tha t in the p;1~ r 15 year~, 
not a ~inglc problem report "stOod or fell on the basis of 
,lilY 'iingle dOS:l~C unit," hUl Lnhcr aJw,l)'s on the basis of 
b,ltch phenornell:l. T hai iii, in terllls of product efficacy, 
pnJblerns in b;ltch-lU~hatch an(lllroduct~tn-product differ­
ences have hecn found {() hc significant, whereas 
unit+to-unit dilTercncc'i h;IVC not. The propos;l l for pooled 
dissolurion testing is then.:forc a sciclllific recognition of 
the h;ltch characteristic of dissolutiun testing and ;t logical 
conclusion hased on thi .. his{()rical expe ricnce. 

It is noted that certain theoretical and simulated st<1ti~ ti ­

cal Illodel~ Imy .,uggcst th:ll pooled dissolution could 
resu lt in iucrcast.:d ''''(age 1" acceptance te~ting (3,..1-). 
1 10\\ e\er, "ilh the 70 l'SP Fir .. t C;lse products (that is, 
high soluhilitr, r;lpidly di,.,oh ing, 75% in -1-5 min) 
lhat arc proposed for pooled di')solmion test­
ing, this should not he:l problem (5,6). 

*' Ii-> whom all correspondence 'ihou!d he ;lddre'ised, sce p,lgC 17 for complete corre~p()ndellct.: infol'm;nioll. 
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Pooled Dissolution Testing ... continued 
Level 1 Pooled Dissolution Technique 

COlllmercially :wailable equipment tC:)f' level I pooled di..,so]utioll 
testing includes the SI~H-Plus dissolution test station ;l1ld Dissocuc 

k <luros:1lllplcr 
( ilan son 
RCSC'ln..: h Corp., 
ChatS\\Ofth, 

CA), shown in 
Figure 1, and the 
Alliance high­
pc r f () r111 ,1 n ce 
liquid chro­
m:ltography 
(HPLC)srstclll 
(Waters Corp., 
,Ililford, ,11.1), 

"';gol'/' 2: Ilfll/sUlI J);.\'.I'O/lIliulI 77.'.1"1 S',atiol/ (fml shown in Figure 
.- l l/tOSfl/llp!!". 3. For c'\::llllplc, 

the llanson dissolution lest \ larion ;lnd :ltllO\;lInpler prmidc a pbt­
fOrln for SL<lIHlard dissoluliolllcsting, including automated test proto­
col, sam pling, and 
coll ection into 
Alli"nce IIPLC 
carousel.;. Croups of 
sis salllpb (typically) 
are ;wLOI11:lricalty 
an.:h ivcd in cmkd 
carouscb for later 
<lJ1 <ll y~ i s. As many as 
19 such s.l lllple 
groups may then be 
:ln~llyi',c d without 
m:lnual intervention. 

Usilw modern 
IIPLC instrulllentation, it is possi ble to analyze pooled div:oolution 
s:l lllpies co ll eclt!d in thc normallllallner,;Is described ahc)\'t.!. using the 
Dissoene aUlOs:lInpler. The :lIl,llysis or pooled s~lInples i~ accolll­
plished by ~dlnwillg the II PLC system to autom:ltic,llly pool thc S:IIIl ­

pIes :IS part or an :lllto-additioll injection routine. Separ:w.:, di'icrete 
samples arc obtained rrom tilt.: dissolution hath and pbced into the 
sam ple-handling conlp:lrullellt or the IIPLC: separ:ltion., Inodulc, 
Co-injecliolls using the auto-addition Function 1..::111 then be 1ll:1de cnr­

\\ crc,; fir.,t anal),zcd in the norm:ll El',hion hy quantitating .,ix separate 
s~ll1lples, These results were thcn compared with both ~l Ilullually 
pooled <;3lllple pcrformcd hy:1I1 :H1:llysl with a pipette, :lIlt! an aulO­
Ill;lted pouled s:llll pi t performed using the auto-addition routinc of 
lhe \lliance II PLe s~,., t ell1. 

A;.. ..,hown in T.1hlt I, tht.:st.: rtsuits agree within experimcntal error, 
indiclling that the II PLC instrument itself c:tn be used to pool (hc 
s:ullplt.:s in an :1ll10111:11t.:d !;lshion. Nill only does lht ~lUlOr1l:lric pool­
ing rtdllcc the possihiliry for opcnn01' tl'1'OI', it also has the :Ickamage 
of ;l l1owing reanalysb of any ti;llllple (hoth pooled and indi\'idually, if 
nCCC'i'i:1 r}'), Addition;ll fC:lrures of thc ... y::.telll also :1110\\ s:lInple trans­
fer ... , if neutrali z.ation i'i rcquired) :lI1d mixing for reagent ,Iddition, 

Level 2 Pooled Dissolution Technique 
\ -I-L distiulutioll test srstclll , such as thal shown in Figure 4, would 

he.:: appropriatc for the lIlultiple-unit 'lppro:lch. The Ilan::.on 4-L test 
<;),"'1CI11 shown has heen in 
collllllcrcial and scitnti fic lbe 
for 10 rears, including \\ork 
on !tm -soluhility drugs (for 
l'x:11l1ple, th,llid()lllidc studies) 
:11 FDA's ;\atioll<ll Ct.:ntl:r for 
Drug An:llysis in Sl. Louis, 
,\li .,.,oll ri (7) .. \lorcOIc r, if 
de ... in.:d, ;I'i many <1 ... three 4-L 
n:lsks C:1I1 he :ICcollllllodatcd 
with e.::;lse in ont: hath. The 
:lIl:1lp,t can !:ligl1ific;lIltl~, 

imprm'l: tht throughput of a 
single halh th:lt is equ ipped 
with three \·esseh .. For exam­
ple. if (, units werc to he tl:sted 
in e:lCh vcssel, only 3 Illca­
surelllelll'l would h<1n~ 10 he 
nude collllxlrt.:d to I B illll i­

Fi'.!;lIrt, -I: I JaJlSOI1 -I- Liter 
/),.I;I·ulllfioJl '[i.,S! .S'/II/iull 

\ itllJ:Jl IllC:ltiurement ... - a sixfold improvement in measurement 
efficienq', 

[n lcr;m of "penrophowmctric mea~urel1lent) the six 'i3mplcs in 4 
L of media will yield ;J mort cOl1ccl1lrattd solution bY:l f:1CtOr of 1,35 
(6 Ullib' 900 IllL = HOO IllL; HOO 1Il 1J.!(){1O IllL = 1.35). 111 Illost 
casts, ;1 modern spectrophotometer \\ ill h:l\e <l sufficiently d}'l1amie 
me;hllring r:lngl: to ac(oll1l11od:m~ thi., increased .lbsoru:lIlce ;lIld will 

n.:sponding to the number or 
resscls (;IS lIlany as 10) u'icd in 
the dissolUlioll test. 

Table 1: Manual Versus Automated On-Line Dissolution Sample Pooling provide vi1lid conccntr;l ~ 

tion \'alll cs. Ilo\\c\'c r, the 
analyst "hould he prepared 
to eh,mge the IllC3SUre-
1lH.:11t cell's p:1thlength if 
the additional sa ll1ple raises 
the solution''i ~lhsorbancc 

(Jlmidc the range for opti­
mUlll ;JCCUr:.1CY (lI''JU,llly O...J. 
to 1.4 ,1hsorhance units). 

The re ... ulh of onc such 
expcrirnem u"ing an IIPLC 

method for the 

Dlssoltuion 
Sample 

Time 

10 
30 
60 

Sample: 
DissolutIOn Test: 

Ind. Assay 
Calculated 

Avg. 

10.81 
20.43 
28.69 

Man. Pool 
Amount 

10.78 
20.38 
28.59 

% Error 

0.3 
0.2 
0.3 

USP Prednisone Calibrator Tablets 

Auto Pool 
Amount 

10.76 
20.30 
28.45 

% Error 

0.5 
0.6 
0.8 :In:dy~is of pred-

111sone calihmLOr 
tableb :Ire shcm n in 
'I:,hlc I. S'"llplcs Automated Pooling: 

Standard USP conditions. SIX vessel test With HPlC analysis 
Auto·Addltion reature or Waters Alliance HPlC System 

Disso/lllioIl7eciJll%gic.rI 1'''13 R Uti RY I ~9H 



If one is using ,I spectrophotometer thm samples automatically From 
~ix vessels, three of the sample cells could be used for the first threc­
vcssel bath while the OIher three sample cells could he used for a 
second b,lth equipped with three additional -f.- I... vessels. 

Efficiency is not only improved in the IlleaSUrelllent process, but in 
other :ueas as well. Using this system, only 3 nlthcr than 18 vessels 
need ro be installed, aligned, ;1I1d valid:lted. Only 3 r:lthcr th,m [8 ves­
sels need to be emptied, \\';lshed, reinst:llled, and fill ed :lga in with 
medi:l after e:lth nm. Bench sp:lce requirCllll!IltS are reduced hy:l (le­

to r of three. If two h:ahs each equi pped with three -f.-I... vessels arc 
used, then results can he obtained for 36 un iL'i in thc hench space cur­
rently required for testing 11 units, hecau..,e the same detector c:m be 
used for pooled s;l1nple deterlllin;l tions 011 .111 36 unit'i. 

In these vessels, an extra-long (l l-in.) USP p:lddle is used, wilh ;1 
media vo lume of -f.OOO mL. For re.ldily soluble units, the nHe of dis­
solution will likely change linle comp:1red to ['he 5-f.OO mL total 
vol ulllc onc would lise if .,i,x sep:lrate vessels wen: used. The USP­
Subcolllll1inee on Dissolution and Bioav:lilability is willing to 

consider validated d:lt;) tha t demonstrate that multiple units (of solu­
ble drugs) em be tested in a single vessel wi th no signific;mt clunge 
in the mean ohserved amount dissokcd relative lO that ubt.lined hy 
testing indi\'idu:11 units. 

Conclusions 
Grady (I) h<l~ .,uggcsrcd th.n:l re.1S011:lblc goa l for those who per­

form :lnalyrical test ing Oil articles defi ned in LISP would he to 
consider means to reduce the cost of this res ting \\ ith no loss of the 
fu ndamental assu rance that the article is sti ll suitable for its intcnded 
usc. Dissolution testing is :1Il ohvious area to ;lddress bcc;lLIse of the 
great analytical burden implicit in the currellt methods used. The 
pooling of samples i..,:l Wily to hel p reduce the number of determina­
tiOlh that are nude currelll ly to evaluate articlc~. In bet, lhe lirst 70 
Illonographs for pooled .,;1Inples are scheduled 10 appear in Supple­
lI1ent 8 (,\lay 1'1'18) to US P. 

R ee~1 11 thar dissolution testing is indeed :1 Iweb char:lCteristic of rhe 
article being exam ined in spite of the Elet that USP;ll present rypically 

requires the uriliZ;.ltion and tl!sting of six individual :lJlicies at the first 
stage. Grady's paper suggested reducing tJ1C analytica l burden by per­
ronning the .Issay on pooled ..,pecimens from individual resscls ra ther 
(han the curn:nt practice of multiple analyses from indi\ idual vessels. 
T hi.., reduces the ~1Il;lI}'ric;11 Ill easuremelll burden hY;l filctor of six. 

Ilo\\,eve l', this docs little to address the other l<lsks, which are 
r;nher time-consuming and lahor-intensive, th:tt arc associated with 
the setup ami completion of a dissolution 1111l. A second approach 
offered hy Grady was to consider Illultiple units in :1 si ngle vesse l, 
including consideration of a new design that would sllppon rhe rest­
ing of Illultiple units in a single vesscl. Commercial equipment is 
;l\:lilahle today ro achie\c hoth le\'cls of pooled dissolution testing. 
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