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1 (DA NEEAN —{Code No. MG-1~5
, . Peak area(%)
Experiment) Rt(min) — 2 o7 LaboB]  LaboC| LaboD
MG~1
Exp. 1 5.35 0.02 0.02 0.05 < 0.02
Imp. 1 Exp. 2 536 0.03 0.01 0.03 <002
Exp. 3 5.37 0.04 0.01 0.04 <0.02
Aver. 5.36 003 | 0.01 0.04 <002 _ |
Total Imp. 003 0.01 0.04 <002 |
MG-2
Exp. 1 535 002 0.02 0.04 <0.02
Imp. 1 Exp. 2 5.37 0.03 0.02 0.03 <0.02
Exp. 3 5.37 0.04 0.03 0.03 <0.02
Aver. 5.36 0.03 0.02 0.03 <0.02
Total Imp. 0.03 0.02 0.03 <002
MG-3
Exp. 1 5.36 009 0.10 0.10 0.08
Imp. 1 Exp. 2 5.37 011 0.12 0N 0.08
Exp. 3 5.37 012 0.12 0.10 0.07
Aver, 537 0.11 012 0.10 0.08
Exp. 1 15.00 0,03 <0.02 <002 <0.02
Imp. 2 Exp. 2 15.08 003 <002 <002 <002
Exp. 3 15.14 003 <0.02 - <0.02 <0.02
Aver. 15.08 003 0.12 0.10 0.08
Total Imp. D14 0.12 0.10 0.08
MG-4
Exp. 1 5.36 003 0.03 003 0.02
Imp. 1 Exp. 2 537 004 006 0.03 0072
Exp. 3 5.37 0.05 0.06 0.03 <0.02
Aver. 536 0.04 0.056 0.03 0.02
Exp. 1 513 <0.02 0.03 <0.02 <0.02
Imp. 2 Exp. 2 <0.02 <002 <0.02 <0.02
Exp. 3 <0.02 <0.02 <0.02 <0.02
Aver. <0.02 <0.02 <0.02 <0.02
Total Imp. 004 0.05 0.03 0.02
MG-5
Exp. 1 536 0.03 0.05 0.03 <0.02
Imp. 1 Exp. 2 537 0.04 0.05 0.02 <0.02
Exp. 3 5.36 0.05 0.03 0.03 <0.02___
Aver. 5.36 0.04 0.04 0.03 <002
Exp. 1 512 <0.02 0.04 < 0.02 <002
Imp. 2 Exp. 2 <0.02 <0.02 <£0.02 <002
Exp. 3 <0.02 <0.02 < 0,02 <0.02
. Aver. <0.02 <0.02 <0.02 <0.02
Total Imp. 0.04 0.04 0.03 <002
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YEAR32 (Code No, IM-1~3
. . Peak area(%)
Experiment] At(min) [—om Labo.B LaboC_ ] LaboD
IM-1
Exp. 1 - 478 003 0.03 0.03 0.03
Imp. 1 Exp. 2 4.77 0.03 0.03 0.03 0.03
Exp. 3 479 0.04 0.03 0.03 0.03
Aver. 478 0.03 0.03 0.03 0.03
Exp. 1 14.00 0.02 0.02 0.05 0.02
Imp. 2 Exp. 2 13.96 002 0.02 0.07 0.02
Exp. 3 14.06 0.02 0.02 0.08 0.02
Aver. 14.01 0.02 0.02 0.07 0.02
Exp. 1 <0.02 <0.02 0.02 <002
Imp. 3 Exp. 2 <0.02 <002 0.02 <0.02
Exp. 3 <002 | <002 002] <002
Aver. <0.02 <0.02 0.02 <002 |
Total Imp. 0.05 0.05 0.12 0.05
IM-2
Exp. 1 12.18 003 003 0.08 0.05
Imp. 1 Exp. 2 12.19 0.03 0.03 0.09 0.05
Exp. 3 12.28 0.03 0.03 011 0.05
Aver. 12.22 0.03 0.03 0.09 0.05
Exp. 1 12.83 0.02 002 0.02 <002
Imp. 2 Exp. 2 12.85 0.02 0.02 0.02 <0.02
Exp. 3 12.94 0.02 0.02 002 <002
Aver. 12.87 0.02 0.02 0.02 < 0.02
Exp. 1 13.97 0.29 0.28 0.28 0.28
Imp. 3 Exp. 2 14,00 0.29 0.28 0.28 0.28
Exp. 3 14.10 0.29 0.28 0.28 0.28
Aver. 14.00 0.29 0.28 0.28 0.28
Exp. 1 17.19 0.21 0.20 0.21 0.20
Imp. 4 Exp. 2 17.23 0.21 0.20 0.21 0.21
Exp. 3 17.35 0.21 0.21 0.21 021
Aver. 17.26 0.21 | 0.20 0.21 0.21
[ Total Imp. 0.55 0.53 0.60 0.54
IM-3
Exp. 1 16.48 0.03 0.03 0.06 0.02
Imp. 1 Exp. 2 16.54 0.02 0.03 0.07 0.02
Exp. 3 16.70 0.02 0.03 0.09 0.02
Aver. 16.57 0.02 0.03 D.07 0.02
Imp. 2 Exp. 1 <0.02 <0.02 0.02 <002
Exp. 2 <0.02 <002 002 <002
Exp. 3 <0.02 <0.02 002 <002
Aver. <0.02 <0.02 0.02 <002
Total Imp. 0.02 0.03 0.09 0.02
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£ 1 (3)AETFHL /> (Code No, UR-1~3)

Peak area(%)

Experiment|  Rt(min) -7 260 B LaboG | LaboD
UR-1
Exp. 1 7.25 0.14 0.12 0.13 0.13
Imp. 1 Exp. 2 71.25 013 0.11 0.13 0.13
. Exp, 3 1.24 0.13 0.11 0.13 0.13
Aver, 7.25 0.13 0.1 0.13 013
Exp. 1 8.02 <0.02 0.04 <0.02 <002
Imp. 2 Exp. 2 7.97 <0.02 003 <0.02 <0.02
Exp. 3 797{ <002 003 ] <002 <002 |
Aver. 7.99 <0.02 0.04 <002 <002
Exp. 1 14.70 0.05 0.05 0.06 0.08
Imp. 3 Exp. 2 1471 0.05 0.06 0.07 0,07
Exp. 3 14.73 0.05 0.06 0.07 0.07
Aver. 14.71 0.05 0.06 0.07 007
Total Imp. 0.18 0.21 0.20 0.21
UR-2
Exp. 1 7.25 0.23 0.21 0.23 022
Imp. 1 Exp. 2 7.25 023 0.22 0.22 0.22
Exp. 3 1.25 0.23 0.21 0.23 0.22 |
Aver. 71.25 0.23 0.21 0.22 0.22
Exp. i 7.99 <0.02 0.02 0.02 <0.02
Imp. 2 Exp. 2 7.95 <0.02 0.03 002 <002
Exp. 3 797 <0.02 0.03 0.02 <0.02
Aver. <0.02 0.03 002 - <0.02
Exp. 1 9.61 0.02 <002 0.02 <002
Imp. 3 Exp. 2 9.56 0.02 <0.02 0.02 <0.02
Exp. 3 9.57 0.02 <0.02 0.02 < 0,02
Aver, 9.58 0.02 <0.02 0.02 <0.02
Exp. 1 14.73 0.05 0.05 0.06 0.06
Imp. 4 Exp. 2 14.69 0.04 0.04 0.05 0.07
Exp. 3 14.75 0.04 0.04 0.05 0.05
Aver. 14.72 0.04 0.04 0.05 0.06
Total Imp. — 0.29 0.28 0.32 0.29
UR-3
Exp. 1 7.25 1 0.23 0.19 0.20 0.20
Imp. 1 Exp. 2 7.24 0.22 0.12 0.20 0.21
Exp. 3 7.25 0.21 0.19 0.20 0.21
- Aver, 1.25 0.22 017 0.20 0.21
Exp. 1 7.97 <0.02 0.03 <0.02 0.02
Imp. 2 Exp. 2 1.87 <0.02 003 <0.02 0.02
Exp. 3 7.98 <0.02 0.04 <0.02 < 0.02
Aver. ' 7.97 <0.02 0.03 <C0.02 0.02
Exp. 1 9.62 0.02 <002 <0.02 <002
Imp. 3 Exp. 2 8.57 0.02 <0.02 <0.02 <0.02
Exp. 3 9.61 0.02 <002 <0.02 0.02 |
Aver. 9.60 0.02 <0.02 <.0.02 < 0.02
Exp. 1 14.68 0.05 0.06 0.06 0.07
Imp. 4 Exp. 2 14.70 0.04 0.06 0.07 0.05
Exp. 3 14.71 0.04 0.05 0.06 0.04
Aver. 14.70 0.04 0.06 0.06 0.05
Total Imp. 0.28 0.26 | 0.26 0.26
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hase cl:langcs mvolvmg enher thc desued moleculc, solvent,
rt-carrier or vehicle (c.g.. dissolution,: c:ystnmzanon, evapo—
ion, drying, sublimation, dlsnllanon, or absorption) .

Phase separation (e.g.; filtration. or’ centnﬁx§auon) -
Chgnncal changes involving the desired: molecule (e.g. removal
or addition of Watcr of. hydran acctyhza n,.-fo:mauon of a

' d_;ummts of the- solutmn ccmtammg the, mo‘.eculc (e g ad-

ﬁnmt of pH)
ision megsureme; of add exc1p|ent components 'in: pro-
. cess: splut:ons, recyc g matenals (e 2., wc:ghmg. volumctnc
il measuring). | : . ;

ixing of multxple componeuts Lo
Changes that accur in surface areg, pa:tcle sxze or. lot ar: batch
umformlty {e. g mJ.Ilmg, agglommhon, blcndmg)

Documentatlon and Recnrd Keeping

ocumentanon reqmred for tha wly steps in; thc pmcess 'should
£ rcvxde a chain of documentation, but need not be as coniprehensive
: latter parts of the.process. The minimum documentation ‘that
ild be applled in order to promote umfanmty in cxcxplent GMFP
ections i9: RTINS
the assignment of a umque Iot or batch numbcr to the relcascd or
-crtified excipient . - . .
prcpamtwn‘of a lot or batch reoond
that theilot or batch has qu ptcpared usmg GMP
! from:the processing.point at. which exc:plent manu-
. ices have been determined to.apply. .. . ;
~ demonstration that the lot.or batch is homopencous w'lthm the
anufacture 8 Specdicanons (Thls does not necessitate. final
blcndmg of continuous process material if process contrals
£an- -demonstrate comphance to spcclﬁcahons throughout thc
oi of batch.)
q_e{nonstratlon tbat the lot or batch is not cot led w1th ma-
terial from other Iots or batches for the purpose o cnher ludmg
or dibiting an adulterated bajch’
. dpmonsﬁauon that the lof or,batch. has becn samplod n accor-
- dance with a. samp!mg p!an that engires a representative smplc
of the 1ot or bateh

cientifically established. tests and methods designed to ensure
., that the product mccts standards, spcc:ﬁcahons, and charactcns-
. tes .
. donstml:lon that an exc:plent has stabxhty data to support the
intended period of use, (These data can he obtained from actual
studies on the specific excipient or from applicable model | pro-
duct studies that can reasonably be expected.to 51mulate the per-
-, formance of the specific cxcszcnt)
Complete documentation should exist when: . ‘
I‘.’nc excipient can be identified and quantified f for those procsmses
where the ma[ccule is produced during the cotrse of | the process
. (In this Tegard, a theoretical yield should be established with ap-
: propriate limits, -and there should bé an mvwngatlon 'if the-actual
rylcld falls, oumde the lirnits.) .
¥ a contaminant, impurity, or other substance likely to advcxscly
‘.. 1. Affect the purity,or.form of the molecule is identi
quent attempts aré made to remoye it :
. any significant abéation occurs outside of the ‘normal ma:mfac-
. uring, process.
Complew doctmentation should bé contmucd &1roughout thc Te-
mainder of the Ea racess for.all significent processing stzps nu.txlﬂm
.uc:plent is pac) ged and transported to.the end user. .. - .

Product Lot. or Batch Cons:stency and Audlt

: facnt ma.nufachmng plants oﬂcn producc labomtory or pllot

!ou or batches. Scale-up to commercial production may involve sev-
tra] stages, and data should be reviewed to demonstrate the adequacy
:of the scale-up process. Scale-up may introduce significant problems
Jin consistency among Iots or-batches. Pilot lots or batches should
“8erve as the basis for establishing i m—procws and ﬁmshed product pur-
By Specﬁcanons. : _ _

General Information | {1086) Impurities in’ Official Articles
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'IYplcally manufacnn'ers will generate reports tb.at dmcuss the do-
velopment and limitation of the: manufacturing process. Surhmaries

"of such reports should be reviewed to determine if the plant is capable

of adequately producing the excipient. The reports, where-appropri-
ate, serve-as the basis for the ‘validation of the mnnufacnmng and con-

“trol ;process; as well -as the basic documentatlon to demonstmtc that

the'process performs comsistently: - .

‘A seview of 8 process flow chart is helpml in: understa.ndmg the
various processing. stages. As part of the review of the processing re-
¢ords, the cnitical stages and sampling points:should be identified
The: normal limits from.in-process testing-should be:determined,
along with the action to-be taken by the manifacturer- should these
specifications not-be met. For example; an in-pracess test result

- may show, the presence of some unreacted matérial which may |nd1-

cate that thc proccss 'amc shou.ld bc cxtendcd.

-

(1081) GEL STRENGTH OF
GELATIN

P:pet 105 mL ot watcr at 10° to 15" into 1 s'amdard Bloom bcm.le
add 7.5 gof Gclat:m, and stir. Altow to stand for 1 hour, then bring toa
temperature of 62° in 15 minutes by plicing in 2 water bathi regutated
at 65° (thc subsmncc ‘may, be swirled severil times ta aid’ sc]unon)
Finally mix by invéssion, allow to:stand for 15 minutes, and place ina
water bath at 10 £ 0.1°/ Chill, without distiitbance, for 17 hours. Dé-
términe the gel stiéngth-in a Blogm Gelometer (a device developed to
‘make this determination under staridardized conditions) adjisted for
4:rim’ depression’ and to deliver 200 % 5 g of shot'per 5 seconds
uSmg the 12 7 -mm dxmctcr (nonbcveled) pl\mgc: " ‘

e e

demonstration’ that. ‘the lot ot batch has been analyzed ‘usiing .

(1086) IMPURITIES. IN. OFFICIAL
. ARTICLES. -

od and subse— -

Conccpts ‘about punty change with time and arc mseparabfe fmm
developments in analytical cheristry, Ifa material previously consid-
ered to be piire'can be résolved into more thian cne componcng that
malterzal can be ‘redefined ifito siew terms of purify and impirity. In-
orgamc,.orga.mc blochemmai jéinetie; or polymenc components
can dll'be considerel unpurme Lcroblo[oglcal species or! st:ams
are jometimes déscribed 1n simil ar terms "of rcsolvmg mtu mur:: than
onc component. .

' Communications’ about com.pendla] arttcles may, | be unproved by

“inchiding in this Phamnacopeis the definitions of ters and the con-

texts in which these terms ire used. (See 'Definitions bélow.) There
hias besn ‘much'activity and diséussion in recent years about term de-
[Enition, Certain industry-wide corfccms about terininology and con-
‘text deserve widespread publication’ end ready refrievability and dre
included here. (See Industrial’ Concepts below.) See Foreign Sub-
stariced and Impurities, ini the se¢tion’ Tesis ‘and Assays, under Gen-
eral Notices and Requirements, s “well 45 the recently adopted
‘gerieral chaptér, Ofidingry Inpurities (466). Softe other general chap-
ters addéd ovér the years “have also addrcsscd topiés of pun?r or im-
Eunty as theds Havé comé'tnto fccus or a¢ nalytical 1 rncthod ﬁy _
ecomie available.'Analytical aspects aré cnlarged upon i the [ pter

_Vahdaﬂan of Compendial Mathads {$225)..

‘Monographs on bulk phannaceuhcal chemicels usually cite one of
three types of purity tests: - (1) & chromatographic purity test coupled
with a'nonspecific assay;.(2) a chromatographlc purity-indicating

. methad that ¢erves as the assay; or (3) & spectfic test and limit for a
-known impurity, an approach that usually 1equires a reference stan-

dard for that unpunly Modem separatmn methods clearly play a.
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dominant role in scientific research today because these methods si-
multineously: separate and measure camponents and fulfill the-analy-
tical.ideal of fnaking measurements:only. on:purified specimens.
Neyertheless, the:more classical- methods, basel} on: titrimetry, ‘coloni-
metry; spectrophotometry, single or multiple partitions, 6 changes in
) phySisglp:ghstanfs (or any other tests or-assays) lose:none of their pre-
vious validities.. The purity profile of a-specimeli- thatis:constructed
from the results of experiments using a number of arialytical methods

“is the dltimate goal - ., N PR )
. : Parrity-or impurity nieasurements on ﬁnishe%glr drations presénta
challenge to.Pharmacopeial standard setting,-Whete degradation of a

preparation.over time is at issue, the same analytical methods that are
stability-intlicating dre also purity-indicating. Resohution-of the active
ingredient(s}) from-the excipients necéssary.to-the:preparation pre-
sents.the same qualitative problem: This, many menographs-for
Phannacopeial preparations feature chromatographic;assdys:.Where
more significant impurities are known, some monographs set forth
specific limit tests: In general, however, this Pharmacopeia does not
repeat impurity tests in subsequent preparations where these appearin
the monographs of bulk pharmaceutical cheinicals and where these
impurities are not expectzd to increase. There is'consistency between
compéndjal standards and (Food Manufacturirig Practice for Fin-
ished Pharmadeiticals (1077),"and it is. piéstmed that alequate re-
teation specimens are in storage for the exact batch of bulk chemicals
used in any specific lot of a préparation. Whenéver analysis of an of-
ficial preparation raises a question of the official attributes of any of
the bulks used, subsequent analysis of retention specimens s in order.

Defipitions—_ 7 T " o0 et ol S
.. [Foreign Substances—Foreign substances, which.are introduced by
contasiination.or adulieration, ar¢, not consequencesof the synthesis
o, preparation of compendial articles and thus cannot be anticipated
when monograph tests-and assays are selected. .The.presence of ob-
Jectionable foreign substances not revealed by. monograph: tests, and
-assays constitites a variance from.the official standard, Examples of
forcign substances include ephedrine in dpecac. or. 2 pesticide.in.an

. soral liquid analgesic. Allowanceis made in this Pharmacopeia for

- ‘ithe detection of foreign substances by unofficial methods. (See For-

eign Substances and Impurities, in the section Tests and Assays, un-

der General Notices and Reguirements.) .~ - oo

Toxic Impurities—Toxic impurities have significant undesirable
biological activity, even as minor components, and require individual
idgntification and quantitation by specific.tests These imputities may
aris¢ out.of the synthesis, preparation, b degradation of cortipendial
articles. Baséd on validation.datasiindividualizéd tests and
specifications are selecfed:- Thesc feature ‘comparison to & reference
standard of the impurity, if available. It is incumbent on the manufac-

turer to provide data that would support the classification 4f such j-

puiities ds oxic fopurities: -0 0 Giie -

. Coricomitant Cotrpotienss—Congothitabt tofiponerits frd thard::

teristic of many bulk fhanriaceutical chiepnicals and a#¢ hot constd-

¢red 1o’ be impurities in the pharmiggpeial sense. Litils on
ot o specified fanges, r qéfined TIXAIeS e Set Pt foF cop-

‘cothitant comporetits in this Pharmacopeia; Exdmplés of fonicoimitayt

componerts dré geometric and optical isofiefs (or tacemintes) ahd

antibiotics that are fixtures. Aoy compongnt that can 'be tohsidered

a toxic impuriy becausé of significart ndesifable

g considéred o be a todcomtiant component. ' & 0T

.- Signal Impurities—Signal imputities are distinct {rom ordinary i

purities in that. they. require individual identification and quantiation

Ez_spwiﬁC't.csts.-'-Ba,ssd on Yalidatipn data, ‘individualized tests and

-ifications are selected. These feature a comp
.- Signal impurities may include sdme, progess-related imipulitics. or
dﬁgmdaﬁﬁmducﬁsm!;pmvidc'ke'yr_ln.fomlaﬁon..abgut.!hs-ﬁmd.Féé;
such as diazotizable substances in.thiazides. 1t ig. incumbent.on.the
manufacturer to provide data that would, suppart the classification

‘of such impurities as signal i:_:;puritjwmthqr-ﬁﬁqn dinary impurities.

T IR
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Ordinary Impurities—Ordinary impuritics are those spesjes in
pharmaceutical chemicals that are innocuous by virtue of g, h“lk
significant, undesirable biological activity in the amoupnts
These impurities may arise out of the synthesis, preparation_ or de
dation of compendial articles. Selections of tests and assays' ally
anticipated amounts of impurities that are unobjectionable fgnh:'r ’
tomary use of the article. The presence of ordinary impuritieg is
trolted in monographs in this Pharmacopeia by including tcmﬁt;.n-
Ordinary Impurities {466). Tests for related substances or Chfomatg’f
graphic purity may also control the presence of ordinary imparig;
Unless otherwise specified in an individual monograph, ¢$tlman:

- of the amount and nuinber of ordinary impurities is made by re

methods rather than by strict com{Parison to individual Kef 3
Stendards. Nonspecific detection of ovdinary impurities is alsg cg
sistent with this classification. -

The value of 2.0% was selected as the general limit on org;
impurities in monographs where documentation did got support
adoplion of other values. This value represents the maximum allgy.
able impact from this source of variation, when taken with the varjs.
tion allowed by the composite of other Pharmacopeial tests apg
assays for both the bulk phermaceutical chemical and the Prepar.
tions. .

Where a monograph sets limits on concomitant components, signat
impurities, and/or toxic impurities, these species are not to be i,
cluded in the estimation of ordinary impurities unless so stated iy
the individual monograph.

Industrial Concepts—FPharmaceutical manufacturers interact
with regulatory agencies in developing new drug substances and
new drug products, and coopcrate with the compendia in writing of.
ficial monographs for the compendial articles the manufacturers pro-
duce. Esiablishment of impurity limits in drug substances' should
proceed on a rational basis so that everyane involved in the develo
ment and approval phases can carry on their work in a predictable
fashion. Although drug development in the United States is the pri.
mary focus of this section of the chapter, the subject also has broad
applicability across national boundanes.

Manufacturers share with regulatory agencies and with the com-
pendia the goal of making available to the public high-quality
Eroducts that are both safe and efficacious. This goal continues to

e achieved through rational approaches to the complex process of
drug development, Tests used at all stages of drug development
and marketing should not be interpreted individually but as a whole.
Conrrols on raw materials and on manufacturing as well as those ot
drug substances, along with toxicological and clinical studies per-
formed, ensure the safety and efficacy of drug products. It has been
suggested that impurities should be identified when they exceed some
set amount, e.g., 0.1, 0.3, or 0.5%. It is more rationa] to identify im-
purities and to set limits based on the factors detailed here, relying on
the scientific judgments of manufacturers, the compendia, and regu-
latars to arrive at sets of acceptable limits for identified and unidenti-
fied impurities. .

Limits are set for impurity levels as one of the steps in cnsuring the
identity, strength, quality, and chemical purity of drug substances.
The ultimate goal is to produce a final drug product of high q}la!lfy
and at a rcasonable cost that is safe and efficacious and remains 50

* throughout its shelf life. The setting of iimits for impurities in bulk

drug substances is a complex process that considers a number of fac-
tors:

(1) the toxicology of a drug substance containing typical levels of
impurities and/or the toxicology of impurities relative to a drug su

- stance;

(2) the route of administration, e.g., oral, topical, parenteral, or10-
trathecal;

(3) the daily dose, i.e., frequency and amount {micrograms of
grams) administered of a drug substance; '

(4) the target population (2ge and disease state), e.g., neonates,
children, or senior citizens:
(5; the pharmacology of an impurity, when appropriate;
(6) the source of 2 drug substance, e.g., synthetic, natural product
or biotechnology;




wr

yi{7) the duration of therapy; i.¢--administration.over a long:period
feeatment of chronic gonditions) versus administration interided fora
@drt duration (treatment of acute’conditiops); and ... & -

Yo(8)4he capability of & manifacturer to-produce hjgb-gl._l'ality'n-l;:

ial-abd redsonable:cost to consymers.:,. e LT L
pe€onkepts for setting impurity limits'in bulk drig:substances-are the
-pincerns of the regulatory. and compendial agencies as-well.as.the
armaccutical.industty. The basic tenet for setting limits-is that

jels.of impurities in.a drug substarice must b 'controlled ta énsure
‘juiidnfety. and- quality:throughout its-development:into and use as.a
ding product-The condepts are derived:from issues-and experiences
“withdrg substances from traditional: sources-and technologies. ls-
‘sugs arising from biotechnologically produced’drug ‘substances;

&g, recombinant DNA and hybridomas, are still being defined dnd

sn'are oot necessarily-covered by these concepts. Howevet, the con-
oépts can serve as a generul foundation to address specific issues aris-
“ing from biotechnology. woe . p

«The setting of limits on impurities in drug substances is an evolu-

“ giénary process, beginning in the United States before an -investiga-

‘gonal new drug (IND) is filed and continuing until well afier the
ipproval of a new drug application(NDA). Therefore, it is appropri-
itz to address different stages in drug development as separats issues.
There are three points in the drup-development process where the set-
titig:of limits may be significantly different: (1) at the iitial IND
application, (2) at the filing of the NDA, and (3} after NDA approval.
The filing of an abbreviated nevrdeug application (ANDA) is another
‘sctivity in which limitg, are set on impuritics. Since the approach may

fury from that of filing. an. NDA, it is:addressed as a separate issue.

" ‘The underlying assumption is that the analytical méthods used to

evaluate impurities in a drug substance are suitable for their intended

pupose at each stage in the development. . . - - . . -
An impurity is any component of:a drug substance (excluding

¥

- water) that is not the chemical entity defined as the drug substance.
. The impurity profile of a drug substance is a description of the impu-"~

fities present in a typical lot of a-drug substance produced by a given
‘manufacturing process. The déscription includes the identity or some
quilitative analytical desigoation (if unidentified), the range of each
ppilrity observed, and the classification of cach identified impurity.
= Following are two more terms that enlarge upon those given under
Definitions. : i

s drug substance. These substances may be identified or unidentified
degradation products or impurities arising from: a manufacturing
process or during storage of a material. : o

2 Process Contaminanis—Process contaminants are identified or

unidentified substances (excluding related substances.and water), in-.

cluding reagents, inorganics (e.g., heavy metals, chloride, or-sulfate);
w materials; and solvents, These substances may be introduced dur-
ing manufacturing or handling procedures. - -

 Initial IND Filing—At the initial IND filin, the cheinical naturc.

¢ a bulk substance has generally beon defined. The manvfacturing
phocess normally is in an early stage of development, and; maferials

-may. be producéd on.a laboratory.scale, Usually, few batches have

been, made and, therefore, little historical data are available-The ref-
&rence materials of 2 drug substance may be relatively impure. Limits
{9 the purity:of a drug substance arc sct to indicate drug guality. .The
ftting. of limits on relajed.substences and progess contaminants-can
be: ha_.r_actcri;egias_’t_‘olquws. B T T
- 5) Limits'are set on tdtal imipuritics, and an upper limit may be set
onany single impurity. The lirnit for total impurities should maintain,
if passible, 4 nominal composition material balance.

* (2) Impurity profiles are documented. These are profiles of the lots
af drug substances used in clinical studies and in toxicological studics
that establish the safety of drug substances. The lots used; in thege

- studies should bé. typicat-préducts’ of the' manufacturing process in

Useatthattime. -, -~ - - . o.v o Tvoricoo )
" (3) Limits*for résidual-solvents are based on-thé khdwn toxicology
of the solvents and on the manufacturing capabilities and dosing regi-
mens, . AR i ,

": (4) General inorganic contaminants are monitored by appropniate
tests such as a heavy metals limit test and/or a test for residue on igni-
ti6 Traditional comipendial‘limits arc applied-unléss othenwise indi-
ehied; Specific mieta] cotitaininants that appear diiring mirufactiiring
#hoiitd be thohitored by appropriate analytical téchniqises, and limits
fhould be sét'brised on the toxicological propertics of these metals.
= {S)‘Kpprﬁﬁ;iqfﬁ limits are set for impuritics kipwa to-be toxic.

- {6) If apprdpriate, enantiomieric purity is contolled” ~ -

. General Infor&:ation"ﬁ-’/ {1087) Intrinsic Dissolution

- Related Sub:tancefar-kela}.cd substances are structurall-:y related to- -

2333

..-Although.water. is not classified as an impurity, limits for water
coatent may.be needed to ensure-the stability or, ¢ase of processing
adrog substance,s: -5 v oL e e g Tl
' :NDA-Filing—During thie IND phases- of dnig development, the
mantifacturing process for a drug:substance may widefgo a number
of revisions, Generally; the scale will have-chianged from laboratory
size and will approach or'réach full production batch size. A’ nunmiber
of batches will normally:have been produced;.and. a historical data
base of the fesults of testing for impunities will exist. When significant
changes it a mianufacturing: process-are- made, the. impurity profile
stiould:be Teviewed to-determino if the toxicologicdl studies are still
SUPPOTVE . -~ 5 i e e e LRI e
-+ At the NDA stoge a reference standard-of defined purity is avail-
able, analytical methods have been validated, imEl;'rity and degrada-
tion profifes are known, and enantiomeric purity has been evaluated.
The sctting of limits on related substances and process contaminants

can-be charactérized as follows. . . .
(1) Consistency of thie’fifipurity profile of a'drug substance has

been established, * o -
(2) IND Hmits for total and individual impurities (identified and

unidentified) are reviewed and adjusted based on manufacturing ex-

‘perietice and toxicological data.

(3) Tinjnirities' present in significant amounts are identified dod in-
dividual limits erc set. However, it is not always possible to'identify
and/or prepare suthentic substances for impurities. The labile nature
of some impurities precludes this possibility. Limits may-be set on
these substances based on comparison ofIots produced and used in
toxicological and clinical studies. . T

(4) The impurity profiles of the lots designated for marketing
should not be significantly diffcrent from those of the lot(s) used
for toxicological and clinical studies; - " ° '

{5) The compositicri‘miaterial balance should be used, if possible;...

to evaluate the adequacy of the confrols. .
""(6) Limits for restdual solvents are based on the known toxicology
of the solvents and on the manufacturing capabilifies and dosing regi-

mens.

« s A(7)-Limits  are.set for.inorganic containinants i:y -appropriate tests

such as a heavy metals limit test and/or by a-test for residue on igni-
tion. Traditional compéndial limits are applied.unless otherwise ingdj-
cated. Baséd on toxicological propertics, Jimits may be set for specific

‘metal:ontimihants that appear’during manufacturiog.

" Post NDA Approval—A fler approval and marketing of 4 pharma-
ceutical product, significant changes may-be made in manufacturing
the bulk drug substance. There may be téchnological, ecological, eco-
nomic, or safety reasons for these changes. If they occur, the Pharma-
copeial and NDA-imputity- imits:and rationale should-be reviewed;

. the.litnits should Be révised whien indicated 1o ensure similar or im-~

proved dquality of the dnig substanéé, "~

- ANDA Flling—The drug substance for a pliarmaccutical product
gligible for ANDA stitus normally is an official ‘atticle and should be
well characterized analytically, Drig substances are.typically avail-
eble from multiple sources, and each source may. have a different
manufacturing process. Therefore, it‘is essential that fhe dosage-form
manufacturér evahiafe éach supplier’s diug substance imbinity pro-
files. Limits can then be 'sét based on the maré detailed concepts de-
sciibied for NDA fling, ncloding féview of compendial mosographs

for pproprintecss.

e

-.! ST et L. LA . R

{1087)INTRINSIC: DISSOLUTION
“* This chaptci
ation, 54w T . T
- The riieasurement of infrinsic dissolution fatés is #igol in the func-
tionalify arid-¢haracterization of bulk drug substarices and éxcipiesits.
The intrinsic'dissoluticn-rate is'defiriéd as te'dissohution rate of pure
substances under the ¢ondition of constint surfact area. The dissolu-
tion rate and bioavailabilify of & drug substafice arc-influenced by its
solid state propérties; : crystallinity, amorphism, | olymorphism, hy-
dih;ipi‘i}‘isbfvaudn, particle size, and particle $urface ared. The mea-

iscusses detcrmitiation"of the raté of intrinsic disso-

Siired “irlfrinsi¢ dissolytion rate-is dépendent o these solid state

propérties. The dissolution rate ié also influenced by extrinsic factors,
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Roger L. Williams
Executive Vice President and CEO
~ USP Convention
12601 Twinbrook Parkway
USA ROCKVILLE, MD 20852-1790

RZ/PH/2003-138L Strasbourg, 17 January 2003
IM/1ake

Subject: Impurities control in EP monographs.

Dear Roger

Over the past year we have been reviewing policy for impurities control in
monographs on active ingredients. A new information chapter has recently been
approved by the European Pharmacopoeia Commission and we enclose a copy for
your information since we know that USP is working on the same topic.

With our best regards

Yours sincerely,

Agnés ARTIGES - Peter CASTLE
Director ‘ Head of Division I

Copy: E. Sheinin, M. Marques
Encl: PA/PH/SG (02) 61, SR

Postal address: B.P. 807 — F67029 Strasbourg Cedex 1
Telephone: + 33 (0)3 88 41 21 81 — Fax: +33 (0}3 88 41 27 71

E-mail: Isabglle Mercier@pheur.org Visit our website: www.pheur.org
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PA/PH/SG (02) 61, SR 2

INTRODUCTION

The European Pharmacopoeia Commission has recently carried out a review of the policy
applied during monograph elaboration for the control of impurities, notably in active
substances. A workshop on this was organised in December 2001 with participants from
European Pharmacopoeia groups of experts, licensing authorities, official control
laboratories and industry associations. One of the conclusions of the workshop was that an
information chapter to clarify the present situation in the European Pharmacopoeia would be
needed.

This information chapter, which gives informatiori on various aspects of impurity control and
the scope of monographs in this regard has now been approved by the European
Pharmacopoeia Commission. It will be included in the 5* Edition, scheduled for publication
in mid-2004. In the mean time, the chapter is included in Pharmeuropa for the information of
users of the Pharmacopoeia.

5._ CONTROL OF IMPURITIES IN SUBSTANCES FOR
PHARMACEUTICAL USE

This chapter is for information and guidance.

Preamble

The monographs of the European Pharmacopocia on substances for pharmaceutical use are
designed to ensure acceptable quality for users. The role of the Pharmacopoeia in public

_ health protection requires that adequate control of impurities be provided by monographs. The

quality required is based on scientific, technical and regulatory considerations.

Requirements conceming impurities are given in specific monographs and in the general
monograph Substances for Pharmaceutical Use (2034). Specific monographs and the general
monograph are complementary: specific monographs prescribe acceptance criteria for

. impurities whereas the general monograph deals with the need for qualification, identification

and reporting of any organic impurities that occur in active substances.

The provisions of the ‘Related substances’ section of the general monograph, notably those
concerning thresholds, do not apply to excipients; also excluded from the provisions of this
section are: biological and biotechnological products; peptides; oligonucleotides;
radiopharmaceuticals; fermentation products and semisynthetic products derived therefrom;
and crude products of animal and plant origin. Although the thresholds stated in the general
monograph do not apply, the general concepts of reporting, identification and qualification of
impurities on which they are based are equally valid for these classes.

Basis for the elaboration of monographs of the European Pharmacopoeia European
Pharmacopoeia monographs are elaborated on substances that are present in medicinal
products that have been authorised by the competent authorities of Parties to the European
Pharmacopoeia Convention. Consequently, these monographs do not necessarily cover all
sources of substances for pharmaceutical use on the world market.

Organic and inorganic impurities present in those substances that have been evaluated by the
competent authorities are qualified with respect to safety at the maximum authorised content.
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