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Technical Guide for the Elaboration of Monographs
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1.7 TESTS ¥ 75

11.7.1 General — %k

The main purpose of the TESTS section is to limit impurities in chemical substances. General chapter
5.10. Control of impurities in substances for pharmaceutical use gives details of the policy to be
applied.

o A 0 SE 2 H KRR S B PR B BREAT R A AU 5. 102 HIW o Hh ok A A
dHIETb N EPS VI

While the monograph must ensure adequate purity in the interests of public health, it is not the aim
of the Ph. Eur. to impose excessive requirements that restrict unnecessarily the ability of
manufacturers to produce compliant products.

BRI IR LW L, LARIT 2~ A (@ ie, (HIRRINZS 3 B AN i 2 ) 2K,
AN T PR ) 3 2 7 5 5 SRR e ) RE

In the interests of transparency, information is included wherever possible on:
ZEREWATFHIEN, ERRERE LT RS TE R

the impurities controlled by a test;
R 288 2 A PR 2%

the approximate equivalent (percentage, ppm, etc.) of the prescribed limit in terms of the
defined impurities or class of impurities.

FERLAE [ 2% B B JF SR 5 T, R PRAE R BME. (oL, ppm &%) .

In addition to approved specifications in marketing authorisations, acceptance criteria and limits are
set on the basis of analytical data at hand (i.e. batch results provided by manufacturers and data
produced during monograph elaboration by the testing laboratories). In order to define limits for
tests (loss on drying, residual water, etc.), the “3-sigma” rule may be used. In a normal distribution,
99.7% of values lie within three standard deviations of the mean. A minimum of 10 test results,
obtained from one source, must be available to calculate the mean. However, it should be noted that
the empirical rule is not applied systematically. This is especially true for the related substances
test, where impurity limits should reflect more closely their real content in substances used in
approved medicinal products.

B 1 BT VER] b EROARHES S, B RTARTE LA o B CRIA P R SR AL AR 4 R AN ) A s
W= A E S R AR B BOE WIS EAIRIE . O9 1 € SRR (TR,
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9ra5) Al <3-sigma” M. FEIEZS AT, 99.7% AN TP IE R = MrtEE
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Example 1: Determination of specification for water content(2.5.12)
Bl 1 EOKERERHE (2.5.12)
=» Batch data provided by a manufacturer:10batches
LRI E: 10 AL
= Min.value:3.2%,max.value:5.4%
BPME: 3.2%, RAMEH: 5.4%
> Mean+3sigma =6.1%
Vg + 3 sigma= 6.1%
Conclusion: The limit for water is set at 6.1% according to the 3-sigmarule.
ZEit IR 3-sigma WY, Fok EIREH 1 E 7 6.1%.

BB K
e &

Example 2: Determination of specification for impurity X limit
2 F5 X BRIZHIHIE
=» Batch data for level of impurity X provided by a manufacturer:57batches
TR AN X K HIAE A 5T ;s
=» 52 batches around or less 0.05%, 4 batches about 0.08%, 1 batch 0.09%
52 FUAEIELIELNE T 0.05%, 4 HAHHEAZ)70.08%, 1 LA Z4H 4 0.09%;
= Mean+3sigma =0.11%
V1 + 3 sigma = 0.11%;

Conclusion:The3-sigma rule is not applied. The limit for impurity X is set at 0.10%, based on batch
data.

Gt AN GRS 3-sigma . RIGHLAE N 2/ X HIRIE # % i 7 0.10% .

Certain tests may apply to special grades (parenteral, dialysis solutions, etc.) or a test may have a
special limit for a particular use: this is indicated within the test.

BT B AT G TR AR (imsh B, BE LR A AT R B iRl
R IR NMAEZAG & e

11.7.2. Title of tests £ 7 1ji H 44 #x

Wherever possible, the title includes the impurity or class of impurities limited by the test (Oxalica
cid, Potassium, Copper, Chlorides, etc.).Non-specific tests carry a more general title appropriately
chosen from the standard terminology of the Ph. Eur. (Appearance of solution, pH, Acidity or
alkalinity, etc.) or a similar designation. Titles that merely refer to the methodology employed in the
test (e.g. Absorbance) are to be avoided wherever possible.
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11.7.3. Solution S i B

A solution of the substance to be examined, designated “Solution S”, is prepared whenever this can
be used to perform more than one test (and/or identification).

PUERTLAFISRER — A EIOWI CRUSRSEE) o TR & — FO IR MV, %
S

If necessary, several solutions S, (designated S1, S2, etc.) may be prepared in various ways, each
being used for at least two tests.

WA LE, AR ZRITER & I UAMER S (FaE N S1. S24%) , &FMIEm =D TMiX
Mt

For insoluble substances, solution S may be prepared by an extraction process.
XTTAEEYIR, BWS v LLd i B HOR ) 45

The solvent used depends on the purpose of the tests and the solubility of the substance to be
examined and that of its potential impurities. It maybe:

VAR 10 348 FH BBCER IR H AR AL o e LT AE 2 S AR AR L o W RETE DL R

e water(usually)/K CiH]) -

O carbon dioxide-free water R in cases where the presence of carbon dioxide can appreciably
influence the outcome of a test, e.g. for pH or Acidity or alkalinity (see part 11.7.5);

1E 5 % ) " AT W B S50 o BEAE 8 SRR UK, Bl pH BB (I
11.7.5);
O distilled water R if solution S is used in the tests for barium, calcium and sulfates;
FERL, A5 AR R A DU b A 0 Al i VR, B R 78 ERK 1) %
O carbon dioxide-free water R prepared from distilled water when both previous cases
apply;
AT PSR AE OU I AERS, I S IR I 728 TR /K o 45«
e adilute acid or an alkaline solution;
P T, ) A A
e more rarely, other solvents (alcohols, tetrahydrofuran, etc.) that give solutions with a narrower
field of application than aqueous solutions.
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Fe /4 A5 FH ) HAVE 7] (L% . DU EE ) , X Se v 571 ) 25 VA R EL 7K il 88 10 VA W&
YU [ B A

The solvent must make it possible to carry out the specified tests, either directly or after suitable
dilutions explicitly specified in each test. The concentration is around 20-50 g/L, but may be(e.g. 10
g/L) or higher (100 g/L, possibly more in exceptional cases). The quantity of solution S prepared
must be sufficient to carry out each of the tests for which it has been prepared and should be adapted,
if necessary, if the text is revised. If solution S is to be filtered, the loss on filtering must be taken into
account, and if the insoluble portion thus separated is to be used for another test, this is clearly
indicated.

TR RENS E AT IE IS, B AR VAR E6 P 4 e & AW B 5 14T . — IR
WIEZ) g 20-50 g/L, {HHLATAETEAK (4010 g/L) BEEE T/ (100 g/L, RFEkTEHL R Al f %m

1] B 1P A il VA ) B 2 A DAt A @Wﬁ%’MFMK’FﬁWUI$Mﬁ .
R TR B P8, DA R PRI B, W SR IR A 2 B HH SR AN Y A %m?ﬁ
— ARG, UL A U

While several tests may be carried out on the same portion of solution S, this is only done for
substances where there are good reasons to economise (expensive products or products whose use is
subject to restrictions) and this is then clearly indicated in the monograph.

SR AT LIRS b P10 R — B 0 28T 22 e, (I & A 78 70 B T 20 RE dh A 15 0
CE BT AR el B 52 B IR B0~ ) 5 MR %% 18T B 3

Depending on the particular tests, the concentration of solution S is defined with varying levels of
accuracy:

ARYE R RE AT, Pl VR R IR P AT AN TR G 1 EE 20K

* for “Appearance of solution”, “pH” and some identifications, an accuracy of 5-10% is sufficient;
XF TN “pH (A M — L8 85T H ,  5-10%H S Ll 2% 1

e for most limit tests, an accuracy of about 2% is appropriate;
XTRZHIRERAETE, 2%/ 4 KRS & & .

» for some cases, such as the determination of specific optical rotation, specific absorbance, various
chemical values and, more generally, tests where the result is obtained by calculation, a greater
level of accuracy is needed.

FERLETE LT, AnE G . O . SR AE, YL AGEE TR R &,
FEH RSB

The accuracy with which the concentration of solution S is defined is that required by the most
exacting test for which it is intended. The description of the preparation of solution S thus specifies:

AR T RO B AR T P2 ISR T ™ R A 0 H oK. RIS (K it VR 6 ) e i
1
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* the quantity of substance to be examined with the required accuracy (see General Notices);
ARG 2 SRR AR I AP o 1) i (2 0 LG 5

* thevolume, to one decimal place (10.0 mL, 25.0 mL, etc.) when the concentration must be known
to within less than 1%, without a decimal (10 mL, 25 mL, etc.) when a lower accuracy is adequate.

MR FE ARG I 2 1% A N B, B EUARFR B IR B — A /N B (LE i 10.0ml. 5.0ml &), 24
B BRI, RIANERBE /N B (bE 4 10ml. 25ml 2%,

11.7.4. Appearance of solution &4

This test makes it possible to ascertain the general purity of a substance through the detection of
impurities insoluble in the solvent selected, or of coloured impurities.

SRS A T DA S A I AN T IS T AR 0 A PR O g o, B E R R K AR A

The “Appearance of solution” test is practically always prescribed for substances intended for
preparations for parenteral use. A part from this, it is to be applied only if it yields useful information
about specific impurities.

VAN HES R R R AT « Br EidiRAh, Z0ied R TRt L4 2 i
AEEE

It can comprise one or both of the following tests:
B R PAELAE PA R — T 30

» Clarity and degree of opalescence of liquids(2.2.1);
TAARRE W EAE (2.2.1.) ;

* Degree of coloration of liquids(2.2.2).
WARRBNE (2.2.2) .

The two tests are practically always carried out on identical solutions, usually solution S, but
they may be performed on differentsolutions.

P 6308 R R RE TR — R Ll i i, (BB AT BER AN [F) R

The solvent employed is typically water but other solvents may be used depending on the solubility
of the substance to be examined.

FITASE FH ROV 7B A2 7K, (R AR D0 it A0 e ., P A Y A 3751

When an organic solvent is used to prepare solution S, it may be necessary to ensure that the solvent
also complies with the test, especially where there is a very stringent requirement.
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= s AT AL R e A A IR, 7 R DRV S ol IR 2R, Rl 18 2R AR & ™ 1%
EGL T .

The more concentrated the solution the stricter the test. For very pure substances or those used in
high doses, the concentration chosen is 50-100 g/L, whereas for less pure substances or substances
administered in small doses the concentration is 10-20g/L.

VR B Ry, AR ™A% . X Tl AR v BB AR A I b, HAIK I #% 0 50-
100g/L. TR} 40 B AR R i 5/ NI 25 25 P 5, k0 10-20g/L.

11.7.4.1. Clarity and degree of opalescence(2.2.1)i% )&% flj &% (2.2.1.)

This test is mainly performed on colourless substances or those that give only slightly coloured
solutions in order to permit valid comparison with reference suspensions. Newer instruments with
ratio selection are capable of measuring coloured substances.

R IGEI 8 32 B A TE ) B BRI BRI 5T, DR RE S S AR HE MR U AT AR R T
B BOBTHIAGE B U R FED)RE, REReIll A

The quantity of solution required depends on the diameter of the comparison tubes used; it varies
from 7-20 mL for tubes with a diameter of 15-25 mm prescribed in the general chapter. Itis therefore
necessary to take the larger volume into account.

FT e A VR R R T BT A T B B ELAR s oo Tl U R E B ELAE O 15 mm & 25 mm [
PEE SR UG, VAR 7- 20mL NS Rl ade 458 bU IV I A 00 2% 18 B R R VR AR

Most often, the solution examined must be “clear” (as defined in the Ph. Eur.). However, in certain
cases (e.g. substances that are not intended to be used in solution), a more marked opalescence may
sometimes be permitted.

REHAFGIT, RSB AL IR R CINRRIMZG 3P 152 30 o 2RI, AR5 LT
(AR A s A BORIR) A3 I TS VR BE R R

11.7.4.2. Degree of coloration of liquids(2.2.2) V7 i 0, (2.2.2)

This test applies to essentially colourless substances that contain, or may degrade to form, coloured
impurities that can be controlled by limiting the colour of solution of the substance. Three methods
are described in general chapter 2.2.2. Degree of coloration of liquids:

2 IenE 15 BT BE R IR O Gk L o, R DR e R A 122 470 ot )V VR s ik
TRl BN 2.2.2 A T VERE R AR 3 R

e Method I only requires 2 mL of solution but is seldom prescribed except for substances that give
highly coloured solutions;

J3E N AT 2mL B (ERR AR AR LS B SR AR i, 15 AR AR DR A% 7V
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e Method II, which is more discriminating and therefore more frequently used, requires the larger
volume of solution employed for the clarity test;

Jiik WX 7y F 5o, DI AR, /5 25 RARAR A R AT T TR L Dt

e Method Il describes the instrumental determination of the coloration and provides more
objective data than the subjective viewing of colours by a small number of individuals.

T3 AR B2 AR M E B, b 3 I S e 1 7 VAR A B 2 1 2 L9

The results given by these three methods are not necessarily the same, so the one to be used is
specified in the monograph.

R =R A RA B, BT DAL 2518 TR 18 A — b

At present, the specifications indicated in the Ph. Eur. Are all based on visual determination and an
exact correlation between visual and instrumental results is not always possible, depending on the
ability of the analyst to differentiate between colour grades (visual method) and on the equipment
settings. Hence, when using chapter 2.2.2, the analyst is asked to report the results together with the
method used (1, Il or H1).

H AT, KRN 2 8B AR 3T HAI 5, H ARG SR B8 45 5 2 8] TR A 2 RE s vE A
K, IXERT oM R X Bt g (A1) MRS ERIGE 71, Rk, 2448 H i@ )
2220, ERagMTBaE R EMR P TEE A NN —EfHkE.

The solution is described as colour less when it is less coloured than reference solution B9. When the
solution is slightly coloured, the appropriate reference solution is given. When the shade of colour
varies depending on the samples, two or more reference solutions of the same degree of colour may
be mentioned, or even only the degree of coloration without specifying the actual colour.

MIEHIPUER T B ArdE L LRI, RSO RE N Tt RIS e, N4
EEMPAER O RIS A R A AL, AT RARE 2 A K PAEAH R 55 22 A
HELL IR, LA PR R e S R T AN T ] S B

For material intended for parenteral use and for highly coloured solutions, especially when the use
of Method 1 is contemplated, it is preferable to apply a limit of absorbance measured with  a
spectrophotometer at a suitable wavelength (usually 400-450nm). The concentration of the solution
and the limit of absorbance must be stated. The conditions and limit must be based on knowledge of
the absorbance curve in the range of 400-450 nm and on results obtained with appropriate samples,
including stored and degraded samples, as necessary.

TS YRS O BTR IDRE, el 24 25 B A LI, SR O HE S
P GEE Y 400-450nm) T I0E RO FERR B o o 2158 B I ks Y PR AR FEE AR Y 1
BRE o Wt A A A B 06 25T T % 400-450nm 5 [l A RO BE B 2618 T A, DA ASE A& 4 R
dt b BN R R A7 AN PR D SRS I EE IR

11.7.5. pH and Acidity or alkalinity pH. 5 /& /il & 4 7
This test enables the limitation of acidic or alkaline impurities stemming from the method of
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preparation or purification or arising from degradation (e.g. from inappropriate storage) of the
substance. The test may also be used to verify the stoichiometric composition of certainsalts.

G R] DURA OR £h i) 6 s Al A D7 iR s T A R CIn AN = B RdAF ) = 2R IR 1 B
B AR 21 SR A R E o 2l A8 ) P 36 UE R 8 R S A AL A il

Two types of test for protolytic impurities are used in the Ph. Eur.. a semi-quantitative titration
experiment using indicators or electrometric methods to define the limits (the Acidity or alkalinity
test); or a pH measurement.

FEZ B SR T R VAR A S R IR AT AN - 55— P V2 SR R s R B R A 22 T R
R IO T PR, Ot R IR R A, B R pH IIE .

pH measurement is included if the material has buffering properties, otherwise a titrimetric procedure
is recommended.

SRR B 2P T, ST pH ME, A TSR SR FH R e 7 VA

The question of whether to prescribe an Acidity or alkalinity test or a pH measurement in a
pharmacopoeial monograph can be decided on the basis of an estimation of the buffering properties
of the material. To this end, a titration curve can be constructed for an aqueous solution (or, if
necessary, an extract) in the intended concentration (10-50 g/L) of a sample, preferably pure, of the
substance to be examined, using 0.01 M hydrochloric acid and 0.01 M sodium hydroxide,
respectively, and potentiometric pH measurement.

A ARSI RESZ PR RE 0 BOAS T, 1 7E 78 24 SRR o e F R B8 Ao 2538 2 pH M€ o e, AT RA
H10.01M FEEZ AT 0.01M AN 73 il X g i BE (10-509/L) MR o A /KL (Bl
BN, SRV HENLE i, JRHE T AL pH &

The inflexion point of the titration curve is the true pH of the solution and will, for a pure substance, be
at the point of intersection with the pH-axis. The measure of the buffering capacity of the solution to be
examined is the total shift in pH, ( pH), read from the titration curve as the result of adding 0.25 mL
of 0.01 M sodium hydroxide to 10 mL of the solution and 0.25 mL of 0.01 M hydrochloric acid to a
separate 10 mL portion of the same solution. The buffering capacity is inversely proportional to the

pH. For a sample that is not quite pure, carry out a parallel displacement of the titration curve so
that the true pH of the solution is on the pH-axis before the pH is read from the curve.

2 2R 0 mUR IR LS pH A, X T4iP ik itl, e AL T pH Rl a8 kb . M AF
IR 2 e )2 8 R o2 ih 28 st i) pH E 238 4L (ApHD , BI—J7TH [A) 10mL ()75
AN 0.25mL [ 0.01M SEAAEN, 75— A [FE—¥ R 5 10mL #4A 0.25mL 1)
0.01M #hFR. ZZrRe 1 5ApH B bt. XA KAIRES, X gt r-tr g, M
TR B S pH {E7E pH il b, SRJG FE e B3t ApH 14 .

The magnitude of ApH of the solution to be examined determines the choice of method for the
limitation of protolytic impurities according to the following scheme. The classification is based
upon the observation that the colour change for most indicators takes place over a pH range of 2
units.

FRA BRI ApH AE AR/ R SE 1 LR Ry S EAT IR B M 2R R IR BE R B 5 1% 202K
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etk TIXFERES: RZHERR B R AAE 2 DS HALE) pH JEE A

ClassA  |ApH >4 Acidity-alkalinity test using two appropriate indicators.

{5l FH P A i 22 B0 48 s 7R AT TR B 252 X

ClassB 4 >ApH >2  |Acidity-alkalinity test using a single appropriate indicator.
M — i = 48 7 70 AT R I o

ClassC 2 >ApH >0.2 |Direct pH measurement.

pH &I 7E 72

ClassD  |ApH <0.2 The protolytic purity cannot be reasonably controlled.
Substances that are salts consisting of ions with more than
one acidic and/or basic function belong to this class and for

these a pH measurement can contribute to ensuring the
intended composition if the limits are sufficiently narrow.

AR VAR AL A AT S B .l 1 R LB RN/
B B T AR ER R R T 38, xR

i, AnRPREE RS, pH E B E A BT IR U
R EE

It is evident that, by changing the concentration of the solution to be examined, the class of buffering
properties as set out above into which the substance will fall can be altered to some extent, since the
shape of the titration curve will also be modified as a result. The concentration range given above is
not to be exceeded, however, unless poor water solubility means that a more dilute solution has to be
used.

AR, W SRR AR, AT AE AR oA BRI P A S BRG], A
i E I ZR IR B 2 M eeAs . (B8, BRAPKIETEZ, AU HIRE AR R, 5
VAN e ISR A AR R Y

If a test for acidity-alkalinity cannot be performed with the use of indicators due to the coloration of
the solution to be examined or other complications, the limits are then controlled electrometrically.
If on the other hand, the addition of a standard acid or base leads to decomposition or precipitation of
the substance to be examined, it may be necessary to prescribe a pH test regardless of the buffering
properties.

A Sl T ARV B C B AR R 2R A D0, VA P 4R <R EAT R MK, IR 4 it FH e A
FONEERIREE . 340, W SRR v R B2 S S50R5 U0 B ) 7 AECiE ,  JUT E 7 EE R
FE pH AR, M0 ANE RS S i PV A0 G P o

If, for the reasons outlined above, a pH measurement has to be prescribed for solutions with little or
no buffering capacity, the solution to be examined is prepared with carbon dioxide-free water R.

W BRI, AR SRR R G2 i e RS B A 2 RE I RVEOEAT pH D&, WFHEAA
B AR A AROR ) 2 A5 DUV R
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Conversely, it is not necessary to use carbon dioxide-free water R when preparing solutions that have
sufficient buffering capacity to warrant a direct pH measurement because the required accuracy,

which seldom exceeds 1/10™ of a pH unit, will not be affected. When anacidity requirement
corresponds to not more than 0.1 mL of 0.01 M sodium hydroxide per 10 mL of solution to be
examined, the solution must be prepared using carbondioxide-freewater R. These considerations are
to be borne in mind when prescribing the composition of solution S if it is to be used in a test for
protolytic impurities.

RZ, WA BEMHA S SR & A R Re I, DARIE BB = pH
{8, RN BTE SR (RS B AR DT 1710 1) pH 847, A&, MR BORM Y T4

10mL ARl A 0.1mL ) 0.01M S AN, J5 2 D AT A & Z S4B ) 7K R BT
il ER R AU RS R A ECHIN, R e B TR E AR, S ER LARK R,

11.7.6. Optical rotation(2.2.7)ie 6/ & (2.2.7)

Measurements of the optical rotation of an article, though sometimes useful for identification
purposes, may be used as a purity test:

JRAEHI AT HT 200, ABHEE e & 32 B - 29 X 20 EE Ak -

* either to assess the general purity of an optically active substance(a liquid or a solid in solution),
by calculating the “Specific optical rotation” (title of the test);

TR LU CREEDH PR , Rl B A S YR A 5T R A B A o ()
TR 20 S BEAT PRA

* or to limit the presence of optically active impurities in any “optically inactive” mixture
(racemate), provided that the specific optical rotation of the enantiomer at 589nm is sufficient
to ensure adequate sensitivity. In this case, the optical rotation of the liquid or of the solid in
solution is measured under defined conditions (temperature, concentration, path length) and the

range normally given should be — 0.10°to + 0.10<(covering the substances that are not true
racemates).

o A B WS A AR AE 589nm AR ECEEAT R E i RERSE, RT LA fie ' B 4% i AR A
“TICEAETE” BHREY) OMERER) Feaid M A IR . AERXMIEOL T, FERUER
KA GRS W TOCE AL MR S A AL T I REE L, 8 H 45 th K Ya
1% 7&-0.10%1+0.10° (7 w3 AFAMHE IR P D .

In monographs on a single active enantiomer(eutomer), chiral chromatography (“Enantiomeric
purity”) is preferred to control the other enantiomer (distomer) because specific optical rotation is
generally not specific enough for an appropriate control. On the other hand, an achiral
chromatographic procedure can generally be used to test for diastereoisomers.

FERTR—EPER R CRAfR) BT, EIETIEOREE COXTBRALIEE) Rzl 7 —
AXFWAR CRrigi) , BOY IR H A 2 DU AT & M i 5 —J5mm, AFFiEtil
Ry — BT FH A0 o0 e A 4

Although the test is not suitable for highly coloured or opalescent solutions, filtration can
sometimes make the determination possible for opalescent solutions. Shortening the path length
can also help to measure particular samples (e.g. for some essential oils).

ZMHAANE S B IR BRI A A7 I A] R A I8 A 7 AU TR Ik A B AT el o i i
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The following aspects are taken into account in describing the test:

ERRZARL N, FRER] T LU LA A

* the solvent, which depends on the solubility of the substance to be examined and the observed
optical rotation in that solvent. In the case of non-aqueous solvents, their purity and especially
their water contents may need to be carefully defined;

. AR ﬁuuH’J{ﬁ’ﬁ’ﬁfpfﬂrﬁﬂfﬁéuuﬁwaﬁquH”J PG AR, A B ) A o VW T 77 o
W T A AR KA, DAE S FIAEE, Rl S KE.

* the quantity of substance to be used, determined with sufficient accuracy (generally 1%), and the
volume to be prepared (given to one decimal place). Although the volume depends on the
apparatus used, 25.0 mL is usually prescribed because it rarely exceeds that amount. The
concentration of the solution must be high enough to give a reliable reading of the angle of
rotation;

P ) FH R B ORAIE 2 08 PRI B2 (B 3 — B9 +1%) Sl R VAR AR AR B N A e (VN
I=YER héxr?) o AL Fr 75 BV VAR AR HMl?ﬁ)T%H HGE, (B, @H IR 25.0ml.
VBRI L AR W vy, LAEAS 21 RTS8 I et B 3

* the degree of hydration or organic solvation of the substance (for the calculation of the result);
Y K & BB RS (TS

e the result is the mean of at least five measurements when evaluated visually, with an
instrument allowing readings to the nearest 0.01<

ZAE R /D TR P IME, XA HERG 2 0.01<
* measured angles of optical rotation are given to two decimal places;
A5 4 ' JEE R 10 380 /N B s A

» gspecific optical rotation values are given to two or three significant figures: values below 10 are
given to two significant figures, while values of 10 and over are given to three significant
figures;

PO e P 45 R AR B A B = Ry . Ul /INT 10 1, fREPIALA Ry, e
o 10 I, PREE =R Ry

e composition limit for racemates.

BN TR A PR s PR 1

The value of the specific optical rotation is calculated with reference to the dried or anhydrous
substance.

e FEE 7 42 HE 8 Y IS /K AT T B

11.7.7. Absorption spectrophotometry (ultraviolet and visible)(2.2.25)
W e RV (R AMFIRT ILOt) (2.2.25)
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The absorption of electromagnetic radiation may be used in purity tests as a limit test for certain
impurities. The typical case is that of impurities that absorb in a region where the substance to
be examined is transparent, in which case the absorbance of a solution of the substance to be examined
is measured. This test may be performed in the following ways:

LR AR SRS AT Tl BRI, VRN e ot (M) PR P A 2 . 2R 7 Ol 2 A o AE AR I 4 o
WU B X 3k e s, AR IS T I A5 U A S R RO B o iz mTad ik DL R O
1T+

* by direct measurement on the solution, where the absorbance measured is a maximum
absorbance at a given wavelength or over a wavelength range;

I R RE fe RIS BB AT L, AT LR (et VA RZE AT I 2

» after carrying out a chemical reaction that forms, with the impurity, a substance that absorbs
at a wavelength where the substance to be examined is transparent,a  maximum value at the
given wavelength being prescribed.

FEREAT A SN B 0 S N S, 2% A R A A A WA, T 2 s o TE AL, & H R RE U5
KAEH RO IE -

For measurements in the ultraviolet region, it is advisable to avoid measuring at wavelengths below
230 nm as more interferences and more stray light are observed in this region.

XFTERAMX I B, f e kS U B G T 230nm, DA FE I X 2 M2 B BE 22 1) T A
EQINE 1 G

It is important to describe precisely the operational conditions to be observed, in particular the preparation of
solutions prepared by successive dilutions.

HERR IR RAT 25 A AR B2, RS a1 e e 3 S i B 1) ) 5 AR

11.7.8. Related substances 17 =4 Jii

The policy on control of impurities is described in general chapter 5.10. Control of impurities in
substances for pharmaceutical use and in the general monograph Substances for pharmaceutical use
(2034). Monographs should be elaborated accordingly. Monographs are designed to take account of
substances used in approved medicinal products in member states and should provide adequate
control of all impurities occurring in these substances, insofar as the necessary information and
samples (substance and impurities) are available from the manufacturers. Such impurities are
controlled in a test for related substances and any other individual test for impurities (e.g. “Impurity
X” or “Enantiomeric purity”’). Where the required information and samples are not provided for a
substance synthesised by a given method, the monograph will not necessarily cover the corresponding
impurity profile.

CRRpZ ) @I 5.10 (25 HPm 28 i 992D FEe (ZAYIB)  (2034) ik

SR R SR o AR B LA E AR L B IR o 218 A BETT N5 2 s B3 P Ak v P 24 i 5 o ok
F B 53 I 2 78 42 il IX L8 ot o H B BT AT 2 Bt i) AN 77 e AR A5 06 B 45 SR i
(EFEE R MAEFO . TﬁﬁﬁE*Hﬁ%%ﬁ%ﬁﬁﬁ@ﬁﬁ%ﬁ%ﬁ%mﬁ<WWU“
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HX”“HM%%WOHLM LR AT IR . W REE NIRRT VA U SR A
SAEE S, 898 oA — e 30 55 AH B 1 4% U I

The provisions for related substances in the general monograph Substances for pharmaceutical use
(2034) and general chapter 5.10 apply to all active substances and excipients, unless otherwise stated
therein.

FRAES AW,  (RMZ58D Bie (LYY (2034) FHEN 5.10 s F-A KM 5T 255K
& T A s Y R SR

If an exception is to be made for a particular substance normally covered by these provisions, the
following statement is included in the specific monograph: “The thresholds indicated under Related
substances (Table 2034.-1) in the general monograph Substances for pharmaceutical use (2034) do
not apply”. It is recommended to provide the reason for the deviation in a footnote during the
Pharmeuropa stage. This explanation will be transferred to the EDQM Knowledge Database once the
monograph is published in the Ph. Eur.

G ARIE— Wt AR S S RO, MRS RPN RE: Sig (GG
(m%)$ﬁ%%ﬁ(%m%1)¢ﬂmm@m7ﬁm?$moLﬂ%ﬁ%%ﬁﬁ%&,ﬁ
MR AT SR IR R . RN 25 U EAZ AR, R e 22 EDQM iR s PE
Hs

Monographs should include acceptance criteria for:

Fe ML R E

* each specified impurity;
BN SE 2R T 5

* unspecified impurities (previously referred to as “any other impurities”), normally set at the
identification threshold;

ARG R RO AT AR R AR T 3803 1 R A9 5 K T
» the total of impurities.
l"_‘lj\zf_\d)ﬁio

Impurities to be controlled include intermediates and by-products of synthesis, co-extracted
substances in products of natural origin and degradation products. Monographs on organic chemicals
usually have a test entitled “Related substances” (or a test with equivalent purpose under a different
title), designed to control organic impurities. Where applicable, inorganic impurities are usually
covered by other tests. Residual solvents are covered by specific provisions [see below and in general
chapter 5.4. Control of residual solvents and the general monograph Substances for pharmaceutical
use (2034)].

m%hwm JoR L HE P TR B B B P2 AR P b v SRR R B A = . B LA

VW) S v HROE X T 2R I A I E FR O R (AN [R] 44 FRE ZhREAR R K58
Eﬁ%%h%? ToHLZR P AE H AR I H b7 . SR EAIE R e e[S 3. % 5.4
BRI RY aie (M) (2034) HIHLE].
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DNA-reactive (mutagenic) impurities. ICH guideline M7 on assessment and control of DNA
reactive (mutagenic) impurities in pharmaceuticals to limit potential carcinogenic risk
(EMA/CHMP/ICH/83812/2013) entered into force on 1 January 2016.

DNA- M (BRAE) Z&Jf. ICH 8 S5 M7 GRS A HI 259 i) DNA &M (BURED) 2+
J5t AR 11V 78 1 3o XU ) (EMA/CHMP/ICH/83812/2013) 2016 4F 1 A 1 HARL.

The following pragmatic approach is in line with the ICH M7 guideline and should be followed when
elaborating or revising monographs related to substances for human use. A DNA-reactive impurity
is covered in the individual monograph only where there is study data demonstrating mutagenicity of
the impurity by a recognised toxicity test. The existence of structural alerts alone is considered
insufficient to trigger follow-up measures. Following a decision by the Ph. Eur. Commission
(November 2016), DNA-reactive impurities should be addressed in individual monographs in:

ERESEIT 5 N KRS ISR, SLhr RN S ICH M7 #Ell, RA 4@t A
WA EE PRI R IO T B HEAIE Wi Z 2 B A BRI 0L T, A SR 1Z %% X DNA-
SN2 o A AFAE B IR GE RN AN R LS| R S5 SR I3 i 5 it 75 BRI 26 325 03 S i vk
SEJG (2016 4 11 H), DNA-MPEZ AR —FEn 77k . DNA-RN A5 NAEA 5%
WHHA

the PRODUCTION section, by a statement, when no specific test or limit is known to the GoE
at the time of elaboration/revision of a monograph or when the technique is so special that it is
not available to a majority of users;

UERAEREMEIT 2RI, TRHAAFEEARPIGE, B ZEARAF Rk, PLET K
Ty P TCVEAE S, YRR AR B I B

the TESTS section, when the analytical procedure and the limit are known and the technique is
widespread.

HIARTTEAR AR A2 CRR, I HAZSORE 2 NI, 12075 2 A A DA o

Additional information and requirements for specific types of DNA-reactive impurities is provided
in the general monograph Substances for pharmaceutical use (2034).

52 KT [ DNA-JOMN 28 it B BE 245 BATESR, 20 (RRIMZ5 ) 598 (255 (2034).

If a new synthetic route is used that may give rise to different DNA-reactive impurities or to higher
levels of previously recognised ones, the evaluation by a Competent Authority should be used as the
basis for the impurity in question.

AN SR BT & AR T B S BN R B DNA-SONR T, B AR B /KT B s o, U
R T HR TIPS AN 28 i A A

If an issue concerning a DNA-reactive impurity is raised by a Competent Authority (notably for
revision of a monograph or in comments on a Pharmeuropa draft), this will be dealt with on the basis
of data provided to the Ph. Eur. Commission by the Competent Authority.

IR EE HRIR A K DNA-SON IR 5 )l CRE)2 0 % 18 T 800 25 MBS 1E IR,
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A T 2 R SR A 2 RN 24 B2 1 2> i BE AT b PR

Control of impurities. The most common and preferred method for controlling organic impurities is
LC; GC or CE may be the preferred method in some instances. Although there are still some
monographs that prescribe TLC, this technique should be reserved for controlling specific impurities
that cannot conveniently be controlled by LC or GC. Existing TLC tests that do not follow this
recommendation will be replaced gradually as soon as information on suitable LC or GC tests
becomes available.

FemEl. WAHEREE (LC) AHaPLIs T WS ki mik; 8B, M4
ﬁmH&i<GC>$n£%1 SHVKIE (CE) &FEAERTE. RETE %W KA TLC ik,
mﬂﬁ&ﬁﬁﬁmmTT%ﬁLC%GCb&h%m?E%ﬁ —HAH T EENLC 8. GC I
%, il -FW I 1) TLC IRCK 2 4 B

Where the counter-ion of an active substance is formed from a lower organic acid, a test for related
substances of the organic moiety is usually not considered necessary (e.g. magnesium lactate used as
a source of magnesium).

2 PE I SR TR HURT A BUER A ), 8 O AN 256 A LA 1A - 2t 47
o (ln AARBRIE R SR B .

Monographs frequently have to be designed to cover different impurity profiles because of the use of
different synthetic routes and purification procedures by manufacturers. The usual practice is to
include a general LC test, supplemented where necessary by other tests (LC, GC, CE, TLC or other
techniques) for specific impurities. However, it is becoming increasingly impractical in some cases
to design a single general test; in such cases, more than one general test is included and the scope of
the different tests is defined in the tests themselves with a cross-reference in the IMPURITIES section.

FH T AN R A A 7 7 R AN TR ) 6 B AR AR 1) 1220, TR 25 18l o 35 B B v AL & AN [ 1) 2% o
MRS o 38 RS R B — AN I LC 73k, 10 B HoAd ik 77 % (LC, GC, CE,
TLC BHABE AR FED WHREEZ ﬁﬁﬁ%ﬁo%m TERSERE RS, Wtk — AN SRR
VRARA RIS FEIXFPE LT, E—NCLERE R v, AFE T ER I
I MATE S B EIR B A %f”%ﬂ%““ﬁm%

Monographs cover a number of specified impurities listed in the IMPURITIES section. Specified
impurities are those that occur in current batches of the substances used in approved products and for
which an individual acceptance criterion is provided. Wherever feasible, monographs also have an
acceptance criterion for other impurities (at the identification threshold for the substance) and a limit
for the total of impurities (or a limit for the total of impurities other than a number of identified
specified impurities) above the reporting threshold. The acceptance criterion for specified impurities
may be set at the identification threshold for the substance.

FRHIZA R 5 1 SRR AR o R 2 U TR AE At HEZG b BT T A S AT Rk
FAAER] ﬁHh1T$@%TExﬁ@m Jit o W%Tﬁ,%%W@WuEA% Jo (4 T %
bt (RS e BRI AT % € PRIZ A2 iU PR E (B R RIR S, AT A ok
B o RRFRE AR A R R R E R LY Eﬁ@%mm%ﬁ@Eo

The acceptance criteria for specified impurities take account of both:
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RS AT T 4 52 bR e N 29 R DL N 25
o approved limits;
CL ALV (R PR BE

* recent batch data and stability data, with the acceptance criteria being set to take account of
routine production conditions; data is provided by the manufacturer for typical batches and
verified experimentally during elaboration of the monograph on at least three batches.

B AL KR ARG E PERIE ) B SR HE (3 LN 25 B8 A 7 2 s AR reg 4R (AL 11 i
RURE R R, TR AR E 2 20 =R sl

If several approved limits exist, the highest is taken.

IRAFAEZ A CEHEMERIPRE, TR ™ IR

When a monograph describes the salt form of the substance, then, for the purpose of calculation and
specification setting and unless otherwise prescribed, the impurity is assumed to be present in the
same salt form.

HE TR Y B CLER I A, O TR AR EBCE I B 1, BRARA HABRUE, A0
B e 244 ot LAAH [R] ) £ T A7 AE

All decisions on impurity acceptance criteria should be based on the real impurity content (meaning
after application of correction factors (CFs), where applicable) in representative batches examined.

BT 2 T 2% ot A 42 52 b vE 1 3R 58 B 87 B FARR LR ) 24 i s & & (A&, A AR IE A
F (CFs) ®KIEJE) e

Impurities must be specified and located appropriately in the chromatogram if the reported batch
values for an impurity are:

ARAR AR AR 2 BRAUE AT & DA R 2R, 2% L 25T R FHAE i B s =4 5 Ao

* above the applicable limit for unspecified impurities before correction and cross this limit
downwards when corrected (overestimation, CF<<1) ;or

R AE R I AR AR 5 2% o A PR EE, B Ja ) M PR (il CF<<1) 5 B

* below the limit for unspecified impurities before correction and cross this limit upwards when
corrected (underestimation, CF>1).

RAE RS TR 48 2 28 ot i PR B2, KR IR Ja 1) BR PR (Refifli, CF>1) .

Usually, no correction factor will be given if the reported batch values for an impurity are below the
applicable limit for unspecified impurities before correction and below the reporting threshold
(disregard limit) after correction.

W, WARSE 2 R A R R R A/ T R 8 2 BUE Y BRI, B IE R AR TS R CAf
BUGERIL), WA 24 M IER T
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In any case, CFs between 0.8 and 1.25 (corresponding to response factors of 1.2-0.8) are not given in
monographs. Additional information on the indication of CFs is given in part 11.7.8.2.b.

FETEH T, R IERT (CFs) 7£ 0.8~1.25 RN IR 1.2~0.8) ZI8], AIAFIA
Fike KT CFs EZ M5 L0 LIS WAER 11.7.8.2.b &5,

Response and correction factors. According to general chapter 2.2.46. Chromatographic separation
techniques, the relative detector response factor (commonly referred to as the “response factor’)
expresses the sensitivity of a detector for a given substance relative to a standard substance. The
correction factor given in the monograph is the reciprocal value of the response factor.

M 2 (R 7 S AR IE DR 7o AR CRRINZG 38 TR 2.2.46 (i 4y B E AR, ARSI B2 K7 GE
FEARIE S PR 5D SR AN A% 26 45 52 MDA TR eV B R . %1 s tH AR IE R 1 2
Mg o7 [R] 5 PR 3

The response factor can be determined by preparing solutions of defined concentrations of the
impurity and the substance to be examined and measuring them by LC/UV at a given wavelength and
flow rate. The concentration of the impurity and that of the substance to be examined should be of
the same order of magnitude and the measurement should be carried out using a calibration curve
determined at several points around the concentration which corresponds to the acceptance criterion
of the impurity. For the calculation, the mean of the area ratios over the whole range of linearity or
the ratio of the slopes of the respective linearity regression equations may be used. The response
factor can be calculated using the following formula:

M 7 R~ T A 368 T 1 R 2 AR P 2% SR AR DU S, It LC/UV AR RIUE PR AT 3 5%
PENIEIRG o 28RN DU BE R AL - [F) — s 20T P Bn vt th 2R3 5, b 2 5 08 2
JoF B RT3 S AR E T I AR S8 B S R BE wt o T A P A S 1 BT PAY 0 T AR L 1 22 7%
LR BN RE R RER EETHSR . i LR R] B I P 2 2 SRS

oy

A
RRF = T: X —j
RRF = (relative) response factor;
RRF= CAHXD mg Bz Bl 1
Ai = area of the peak due to the impurity;
Ai=25% JiT I [ A
As = area of the peak due to the substance to be examined;
As=17 ) U AR
Cs = concentration of the substance to be examined in milligrams per millilitre;
Cs=FPIRE (mg/mD)
Ci = concentration of the impurity in milligrams per millilitre.
Ci= ik % (mg/mD
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It is also important to consider the form (base/acid or salt) of both the impurity and the substance to
be examined used when determining the response factor and to apply an additional correction for
the molecular mass ratio when they are present in different forms. This correction can be done by
ensuring that Ci is expressed with respect to the same form as the substance to be examined (i.e. as
base/acid or salt) provided the impurity can actually be present in that form.

ER 58 Wi BRI 2% FE A% AN B R 2 (/IR B ER) AR, JFEEATUAAH
B RAAES K 7 7 B HAE AT BOME L. v LB AR Ci GRBIKEE) Ry 5 Amll A
R CPIHARTEDuEIR, BURERIERD RIGEMARIE, AUFEiE 2% i SEbr B n] LLLZIE 5077
.

Preferably, the response factor should be determined in two laboratories using the same protocol. If
different UV-Vis detector types (diode array detector (DAD) and variable wavelength detector
(VWND)) are available, these may also be considered for this measurement.

M) I8z K] 7 N ALE P A SIZ 56 25 A AR 18] FR 5 20058 o T SR A AN B R 28 Ah- 1] A I 882870 ( A%
FEFIR 28 (DAD) FIR] A KA 28 (VWD)), ] DL & T Z 0l & .

The weighings of impurity and substance to be examined should both be corrected for their
respective purity. If the available amount of impurity does not allow any experimental
determination, values from the certificate of analysis may be used. If enough material is available,
the chromatographic purity and water/solvent content of the impurity and the substance to be
examined should be determined beforehand. A provisional value might be assigned on the basis of
the following formula:

2% J AR A7) PR AR 2 MK 8 A B Al AR L o G SR AR S AT P AN R 2 e e,
A ME A 0 A 5 s A BUfE . nSRn] DLERAS L 08 ROPDRE, L2 TR 5 2% SRR DI Joi (14 ¢ 7
ARFERK AT LA BN 22 20Tl e R A

chromatographic purity (%)

content(%) = [100 — (water + solvents)] x 100

E (%) =[100- KHEFD xEiEaifE (%) /100

where the chromatographic purity is determined by normalisation or using a dilution of the test
solution or of a solution of the impurity.

o A0 P2 o ) — e B A A it B SV VR i BB €

When only a small amount of the impurity is available, analytical procedures with low sample
amounts may be preferred (e.g. thermogravimetric analysis for water/solvents, coulometry for water
and LC to estimate purity by injecting a concentrated solution of the impurity). Suitable alternative
approaches such as a combination of gNMR and LC data or a comparison of LC-UV and LC-CAD
may be employed.

M DEIRR AR, SRS E T (Blan. KAEFIRE T, FERTE
T 5E 7K 3 FLE T IE N4 51 RS LC ). T LRHE M BRI, déE gNMR 5
LC %45, Bilki LC-UV 1 LC-CAD.
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Separation methods. For pharmacopoeial purposes, the objective of a purity test using a separation
method will usually be the control of impurities derived from one or more known manufacturing
processes and decomposition routes. However, the experimental conditions, especially the detection
system, are chosen specifically so as not to make the test unnecessarily narrow in scope.
Chromatographic purity tests may often be the best means of providing a general screening of
organic impurities derived from new methods of manufacture or accidental contamination. It may
be advantageous to supplement a chromatographic test with other chromatographic or non-
chromatographic tests.

IPEHIAR . ZSITT R 2R I E BT B B AN AN L R R AR 1 2 dh
kBT R . SRTTRIG S, R R A T ARG A B, 3 A A A U Y AN 0 2 ) 4
/o BT AL EEMNAAR IR BT A TR BOR NG G A Bk AR 1 — e Uik . B A
i B AR C AR 78 (1 U R fE R A A

As mentioned in part 11.6.8, a chromatographic system applied to purity testing may, when suitable,
be applied also for identification.

WA R 11.6.8 I S i, & FI, ] J- 2% S Rer I Ar) € 1% 1 2 th mT DU 4 51l 0

When a related substances test based on a chromatographic technique is carried out, a representative
chromatogram is published with the monograph in Pharmeuropa. Although the chromatogram will
not ultimately be published in the Ph. Eur., it will be transferred to the EDQM Knowledge
Database.

AT T OIS ORI N E I, 25 b i R (B B il B R AR
DAERRINZ P A, (R G S 2 EDQM RITR M 2

When a mixture of impurities with or without the substance to be examined is available as a
reference substance (e.g. peak identification CRS, impurity mixture CRS or system suitability
CRS), a representative chromatogram, if mentioned in the monograph, will be supplied with the
reference substance.

A B S R IR 2% R S VITE IR HEI R (9 AR S 00 b it o 2% TR 5 WA HE i
AR GUE bR (EAI, TR LT, R S ARAEYD I PR A M

Monographs should provide a reliable means of locating the impurities used for the system
suitability test (SST) and all specified impurities on the chromatogram. Identification of impurities
at or below the limit for unspecified impurities is necessary if a correction factor is to be applied. In
such cases, these impurities are listed as specified impurities.

F RIPR AL T SR 7R 8 O RGUE FPEDA (SST) A i) % o A 4 1% P& b BT AR 8 2 00 o
TN 2 B A [R5 AT i B 55 T BRI T AR 2 2% o PR EE ) 2% AT 5800 AEIX AR
OUR, XIS TN AR 81 RS RE 2 I

Peaks may be located using:
A LUMSE T 51 710 I HEAT 5 AL
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* areference standard or a reagent for each impurity;
BEAN IR R A o E )

* areference standard containing some or all of the impurities, (e.g. peak identification CRS,
system suitability CRS).

B AR T AR HEYD T (B S b e, R ged FIVEARHERD D)

Location by relative retention is not generally considered sufficient for pharmacopoeial purposes,
especially for gradient elution. Where a reference standard containing one or several impurities,
with or without the substance to be examined, is to be used, a sample of each specified impurity
should be provided to the EDQM to enable the establishment of the reference standard.

REFL 000 H RO, AR (RBIIN LB WA RAOE 0, TSR B EVEM i, Sl
AR, A7 & A7 IR, HB EDQM HULE M E A
Fedh, DMETR 2%

In general, relative retention is given to one decimal place. However, it is given to two decimal
places where necessary to indicate the elution order of closely eluting peaks. The following general
considerations apply to separation techniques:

WERGON, MAXORE (ED FEREENEUT)E L. (HRAELER Y 7RSI B
W e By, 7 BRI AN DA 7R B RN BE T RO

* high concentrations/loadings are normally used since the symmetry of the principal peak or
shape of the spot is not critical in impurity testing, so long as there is no interference. When
using an external standard in quantitative determinations, the response of the principal peak in
the chromatogram obtained with the test solution does not need to be in the linear range of the
detector;

G5 2 UG R PR B R R R ARAE e B rh R AN ok, RELRA 40, NER A sk
JEIE mRE R A MR HEAT & A, Ptk ol VA VBER 15 H) € i ] o 3 06 R e AN
i Ao U 5% F) A2 A YO TR N

* in general tests for related substances, the substance to be examined should not bechemically
modified (e.g.derivatisation) before purity testing since the impurity pattern may be modified;

FEA R — el ilrby, ) o A8 20 R AN N B ATt s it (Bl A=4k)
7 )25 Joi R AT e o R A B3R

* similarly, extraction of the free base or acid prior to impurity testing is to be avoided;
[FIRERRY, I3 G 7E 2% It 0K T 3 U0 2 M i 9 PR

* trof the principal peak is determined using the diluted test solution (to increase accuracy while
avoiding saturation effects).

A FH AR RE AR Ll it i A E I DR IR B) (tr) (B VERASE, (RN BE S T AN 2K
B o

11.7.8.1. Thin-layer chromatography (2.2.27) and high-performance thin-layer chromatography for
herbal drugs and herbal drug preparations (2.8.25)
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T Y 2R 2500 R R ik (2.2.27) s Res 2 ik (2.8.25)

TLC methods should only be used to control a specified impurity and where LC, GC or CE
methods are not appropriate (usually due to a lack of a suitable detection system). More information
on HPTLC can be found in the Technical guide for the elaboration of monographs on herbal drugs
and herbal drug preparations.

SATTER I E AR AILC, GCERCEJF B CENHSEAE IR RS A 2R
Bailik (TLO) . BEXTFAMMEGIE (HPTLC) Ml 82 AR 2B
bR R A

Commercially available pre-coated plates, described in general chapter 4.1.1. Reagents, are to be
used; the trade name of the plate found to be suitable during the elaboration of the monograph is
indicated in a footnote to the draft monograph and added to the EDQM Knowledge Database after
the monograph is adopted. In addition to information on the coating material used (type of coating
material, type of binder), general chapter 4.1.1. Reagents describes a suitability test procedure under
TLC silica gel plate R. The monograph must describe the type of plate, including the particle size
for HPTLC plates, and include a system suitability requirement. It is often the case that the
substances that would be best suited for a SST will not be readily available individually, in which
case a sample of the substance to be examined containing them as contaminants or even a
deliberately spiked sample may then be prescribed. Permissible adjustments to the different
parameters are indicated in general chapter 2.2.46. Chromatographic separation techniques.

BN ) bR RN, e R e R B 0 7 8 44
RERREEAE 18 B IR, 2 SRR A B UOARR P45 B 2 Wk S EDQM TSR st .
TP R RPN, RARAAD S, B4 (A EHid
T TLCHEBRIGIE AR 7. %1k MR (R HEHPTLCHZ AR R
) FEALEE RGOEFIEMTER . GBI, B0S & R G0E IR 5 %
B, AERSAIIAL T, TR EVs e R IUIR B AE TR 1 b ORI 17 6
. HBIN22.46 CERAPBHAR) T T RSB0 SR

If any pre-treatment is required or if the chromatography is carried out in unsaturated conditions for
the satisfactory conduct of the test, then this information is included in the text of the monograph.
This especially applies to the use of reverse-phase plates.

ARy 1 SRAGH T I G 7 AT AL B B AN AT 26 A R 34T i 0 A, X E8(E B R
RSO T EIRESRICHE T SR

One or more dilutions of the substance to be examined will often prove adequate for reference
purposes, provided the impurities to be compared exhibit a similar behaviour under the chosen
chromatographic conditions. This implies that the spots to be compared must be sufficiently close in
terms of their RF value to minimise errors introduced by different diffusion of the substances during
their migration. Otherwise, reference solutions containing the specified impurities are to be
employed. It may be necessary to instruct the analyst to disregard a spot — often due to the non-
migrating counter-ion of a salt — remaining on the starting line.

0 SR B LR IR 2% A I 0k B 2 AR T R B SRAIAT O, AR5 (18— OB 2 AR R B
RUMENS . IXERE 2 AR AR EAIRFME T T e Wi, DLUR BRI
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FEIERS IR P AR HOIT i R R 22 . B, NS & A R e 2R i B IRE . A L E RS
ST N AN B8 B B B I A T SR I R R R AR G AR

Summation of the responses exhibited by each individual spot is only acceptable when appropriate
equipment is prescribed. It is not recommended to set a limit or limits for the concentration of
impurities without a limit on their number, otherwise the total theoretical impurity level would be
unacceptably high. This situation may be counteracted by limiting the impurities on two or more
levels, allowing only a defined number to be at the higher level and the rest below the lower level.
As examples, the test may specify that no contaminant may exceed a relative concentration of 1%
and that only one may exceed 0.25%, or that no contaminant may exceed a relative concentration of
1%, only one contaminant above 0.5% and no more than four contaminants above 0.25%.

RAEEME TEGWREIEOL T, RHE—> B 1 B e B 28 B0 A e S AR 1R AT A A A & ] A
WSz . AEAEARIRBIZ TR EAIBA Y, MARKERE N A RE, 508
WA K S BT 2 K . X PG O R] DLE S fE AN B2 AN KRR $I 2, ARt
VFRL R B M AR B m A, AR AR EBARRI AT Blan, ke DO e, T2
JR AR XTI EEAS i IE 1%, HRA Ml DUEIE0.25%,  BCE AT AR 2% 51 (AR X i BE AN R i
1%, A —MA] LUHIL0.5%, #id0.25% 1) 4% 5 A1 it 45+

11.7.8.2. Liquid chromatography (2.2.29) Wil { i (2.2.29)

Defining the appropriate chromatographic system will often be one of the major problems to be
dealt with when developing a pharmacopoeial purity test based on chromatography. In LC, the
matter is further complicated by the existence of numerous variants of stationary phases, especially
amongst the chemically bonded reverse-phase materials for which not only brand-to-brand but
occasionally also batch-to-batch variations occur, all of which can influence a given separation.
Once the type of stationary phase tested has been found to show a satisfactory separation, it must be
defined by selecting the appropriate reagent entry. Correspondence tables between the trade name
of the LC columns and the description of the stationary phases are available on the Extranet,
General Information for Experts section. Particle size (jum) is stated in the analytical procedure; for
size-exclusion chromatography, particle size (jum) and pore size (nm) are stated. The trade name of
the column(s) found to be suitable during the elaboration of the monograph is indicated in a
footnote to the draft monograph and is transferred to the EDQM Knowledge Database after the
monograph is adopted.

FEIT R HE T A 24 S A B2, A e 1 A ) (il R ST BAL B R B2 — . FE
Mgt , BTAETFZARBEEM, et e A, AR dl b2
AR ZE S, T HARR B R AR SHOR Z B 72 57, P IR S AT RER IR € 1R 70 5
i e ik — P R 2. — ER BT Y 0 [ € AR SRR AT R A 0 B RCR, st A 1 i
PG AP e %7k . AT ATEAME IS, (Tl o i) — A5 2 SRAF VAR (il A
(1 T s 42 PR 5 [ S AR PR IR 2 8] R0 et o AE N7 VE P AR B REAS (pmD 8414
P e S HRAE (um) ANFLAR (nm) o 7825 10D R I A A A5 0 €00 A ) o 44 82 AR F
T EAREAES R RS, S RIERZ R %5 B 2 FH HIEDQMAIR il 12 o

The following are given when describing the chromatographic system: the column dimensions
(length and internal diameter), nature of the stationary phase (as detailed previously) including any
steps to prepare or pre-treat it, composition and flow rate of the mobile phase including gradient
programme (if any), column and autosampler temperature (if differing from room temperature or
especially if thermostated), method of injection (if important), injection volume and method of
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detection.

FERR AR, FEGEUTER: Gl Gr R, BT (e
P, GRS s B P BR, RS R4 AR, BAERR R (nRA)
CAEFEA H SR AR E (AR S IR A R Ryl /5 LRI D, HEREITR (AN B EAE
B, BERERRURTAS I VA -

If a pre-column is deemed useful during the elaboration of the monograph and the validation data
has been obtained using the pre-column, its use is normally stated in the monograph.

INRAERFE SRR AR P YOS U A B E R, JF HIGIEEE 2l I 8 FH P SRS 1Y, Gl
ALV Ul TR K 3

Depending on the detection wavelength selected, the analyst should choose a suitable grade of
solvent when preparing the mobile phase. The following guidance applies to the most frequently
used solvents, methanol and acetonitrile. If water is used as a component of the mobile phase, water
for chromatography R should be used.

AR 18 TE ARSI A, 0 A DLFE BC RS AH IR B U 263 2 Jn VA7) . AN HREIIE A T
B IR, WM. iR RIS i) — AN, 08 i KR

B Tu LG FH I 2 )
A>250 nm RZk £ RZK A i
220 nm <A <250 nm (SR i R12% F %
A <220 nm R1%K £ )i R24% H I

SiHEiE: 400-8770626

Permissible adjustments to the different parameters are indicated in general chapter 2.2.46.
Chromatographic separation techniques.

fEIENI2.2.46 (T BHOR) H, ik 7 AFEISE AT Fe v B i B .

Wherever possible, test and reference solutions are prepared using the mobile phase as the solvent
in order to minimise peak anomalies.

JE AR IR IR A DA ) B 1 AR5 D VBOR HETAR, DABR KR BE e D e S 5

Unlike solutions for quantitative use, the quantities prescribed in reference solutions for qualitative
use only are described without an extra decimal place.

S BB, AU T PR A xRV R 2 BB B A N B R

Since many active substances are synthesised by a number of synthetic routes, the list of potential
impurities to be limited may be large and the analytical challenge to separate them is great. For the
sake of robustness and reproducibility, isocratic elution is to be preferred when setting up a
pharmacopoeial procedure. However, because isocratic liquid chromatographic methods may not be
sufficiently selective, there is an increasing need to employ gradient methods.

TV 2 s R S B 2R & R S R, DIIEE R M BCR fTREAR K, B e AT
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DR BAR K. 9T (s AR vEA E e, RS2 VAR, ks B
Jiike ORI, FR AR R DR VBN (B Tk T RE A RS I B R, DRI B A =R SR ASE A
YR TT %

When a gradient system is described, all necessary parameters must be clearly given (composition
of mobile phases, equilibrium conditions, gradient conditions (linear or step), etc.). In general, the
return to the initial conditions and re-equilibration are not prescribed in monographs since this is
considered to be instrument specific. Should this information be considered important (e.g. ion-
exchange chromatography), it may be added as a note to the draft monograph and transferred later
to the EDQM Knowledge Database.

YHSARSE TN, FTA LERSE GRAEA R, P&, BEAM (RHERBUEED
&) HSNEHRLR H . —MRIEIL T, S8 A BE TR B ATUA S A E R, RO AN
XA ESR . Ry IO R EEE R (FlE FAc i) nf DAERERIIA %
WHEZEd, 2R EEDQMAIREIEFE T .

For gradient elution in LC, an important parameter to be considered is the volume between the
solvent mixing chamber and the head of the column. This volume is referred to as the dwell
volume, “D” (other terms employed include effective system delay volume, dead volume and delay
volume). The dwell volume is dependent on the configurations of the pumping system including the
dimensions of the capillary tubing, the solvent mixing chamber and the injection loop. Large
differences in dwell volume from one pumping system to another will result in differences in
elution of peaks. The greatest effect of differing dwell volumes on retention times is for those
substances that are not strongly retained. Thus, gradient systems should be designed with an initial
isocratic phase so that analytes do not elute too close to the injection peak, making it possible to
correct for marked differences in dwell volume between different gradient pumping systems. The
minimum time for the initial isocratic step will depend on the dwell volume of the system and will
allow equilibration of the system after sample injection. When the initial validation has been
performed without an initial isocratic step, it may not be necessary to revalidate a procedure to
which an isocratic step has been added if analytes do not elute too close to the injection peak. The
dwell volume of the pumping system employed to develop the procedure should be equal to or less
than 1.0 mL. If the procedure is developed using a system with a dwell volume greater than 1.0 mL,
then a suitable initial isocratic step is essential. Experts’ reports should indicate the dwell volume of
the instrument used for their experimental work. This dwell volume will be stated in a footnote in
the draft text and will be transferred to the EDQM Knowledge Database after the monograph is
adopted. A method for determining the dwell volume is provided in general chapter 2.2.46.
Chromatographic separation techniques.

YVBORA 0 O RR BE eI 5, R B IE N EE S HORIE IR & SR Z T A

Blo ZRAGAR T EARD”, HAARTE WA RGER AR, JEARRIIE IR AR . i B 1A
AR T RAGHRE, UFEEHE. WS EAEEREARERR. ASFIR RGEH B AR
FERERER & SBOEHZE R ORI TR L, AN B AR DR B I 8] A i KR i 2
TP A RBORANPT . KL, BRI MIGFE D%, DES A2 K
PRATVA TR, MTITA 7T BE 21 1E A R P2 22 2 40 2 IR 25 i B AR AR 22 5 . ARG 2D BRI
LIS TR B R T AR GE 0 B AR AR, FAERERE R S VAT RGETT . 2 B IR IR UE 2 A A WA 5
FED RIS OL N AT, A0SR Bre A R IZAE 77, AT REAN 7R 22 3T 6 — M4
HEOVIRINEER . T RAZ VAR 2R R ST B AR BN /N T35 F1.0mL. W2RIF R
J3EAE T B ZR G i B A AR T 1.0mL, & B ARG S5 B D SR L Y . SR B
W Tk AR AOASCES T B AR AR o i B AR R N PR AE SR M BVE SO R, i idm, 1%
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= B A EEDQMANTR R FE . JEINI2.2.46 (B BHR) rh R4k 7 I 5E 7 B A AN
775

11.7.8.2.a. System suitability criteria 5 283 F 1 bt

One or more system suitability criteria are to be included in the test. Requirements given in general
chapter 2.2.46. Chromatographic separation techniques are also applicable.

Il SRS — T 2 TR Geadh P b vt . JEIN2.2.46 (i BHOR) Hhas i 2R 2
HIH

Separation capacity. This criterion is necessary when separation techniques are employed for
assays and tests for related substances. The following approaches, most of which require the
separation or partial separation of a critical pair, are acceptable for a SST for selectivity:

RS A BEEORM TS BN E MG RV R AR, izt EZ K. LUNTE
HR RS T ) B R O R (1 3 D X R GUERIVENNA (SST) sk FEIE 2 nl 52
1

* Resolution. As calculated by the formula given in general chapter 2.2.46. Chromatographic
separation techniques using two closely eluting peaks (critical pair). In cases where several
closely eluting impurities are present, it may be useful to describe more than one resolution
requirement, particularly in gradient systems. The resolution test described should ensure that
all the impurities controlled by the procedure and not just the critical pair are separated from
each other and from the principal peak. Peaks of different heights may be used to calculate the
resolution provided the detector is not saturated.

SRR SR REA BRI GSH ), @ 2.2.46 (i BHIR)
s I AR . AR LA R A B R B IS 00T, $I8 —Fh L By B 2R 2
A, Rl RSB AR G SR i 0 B8 SR TR 07 V5 AT LSS il Bir ) % o
MTAMYAN & S B2 73 2 [A) ) 0 B DA S 5 T2 W82 TRT ) 70 B o Gn SR D288 S € T A AN 2
HIEHL T, AT RAHAS A i i sk T 57 B

* Peak-to-valley ratio. This can be employed when complete separation between two adjacent
peaks cannot be achieved (i.e. when the resolution is less than 1.5). The minimum requirement
for peak-to-valley ratio should not be less than 1.5. Better separation is often necessary to
ensure a meaningful integration of impurity peaks. When the quantitative composition of a

reference standard used in this test changes (replacement batch), it is necessary to check
whether the SST requirements need to be adjusted.

LT EL: HICVASEIL P ARG 2 T8 58 B (BRI B /NT 1.6) I, ] DU A X Fh
Jiike VB LRI BRAREESRANNAR T 1.6 I8 H 5 B4 170 SR DR A% I AT T SR
7o HAAER THEFH bR Y B E B AL AR RO I, AOBERERLNT
TRERgGEM R (SST) oK.

When gradient elution is described, describing a system suitability requirement for each critical
gradient step is desirable.

ALV, 7 B BRSSP ED BRI RG0S TR ER
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In situ degradation such as oxidation, hydrolysis, Z-E isomerisation or ring closure offers an
alternative approach for defining the suitability of the system, provided that the solution of the
substance can be degraded, in mild “stress” conditions within a reasonably short time, to produce
decomposition products. The peaks of these products can then be used to determine a resolution or a
peak-to-valley ratio. This may be a useful alternative to using impurity reference standards.

JRALREME (IansaAl, Tk, Z-ERMACEHIN) i R G RE TSR AL 15— Rk,
HI B 25 PF A2 05 (Y 00 PT A T8 =4 XSRS [ N AE R AT IR 707 26 A 1 R CARSA I 7 A A
P oI5 R DA P I A W VSRR 5 7 B P B A BU o TR 7 A8 P 2% S b v i 1)
RS AT

In exceptional cases, a chromatogram of an impure or preferably “spiked” substance can also be
employed to define the system. In this case, a chromatogram is usually supplied with the reference
substance (for system suitability or for peak identification) or the peak identification is described in
the text of the test for related substances (e.g. when only one impurity is to be identified).
FRRIEOL T, AT LUE FH AN 2E ) 5T sl br ) 5t i) e il R E LR GE . AEIXMIEOL T, il
Bl ShrdEY i (T Rguid AEsE SN —RHERAL, eGPt (Flhn, 41
SE X IR [ SCA R I8 51

The use of a spiked (or impure) substance requires procurement of sufficient material to establish
the reference substance used and, in the future, replacement of the SST material with material
exhibiting the same characteristics.

fERTINAR (BANEED) W5t 75 BRI AL 8 IR LURA & BT A T BORRUEAD 5T, IR LA R A A R I
FARVRFE PR FR Gead P

It should be noted that retention times or relative retention values are given only for information and
do not constitute alternative system suitability criteria.

i B R 2 DR B I ) B R (B 225, A R AR GeidE F PEARHE

Sensitivity. The disregard limit/reporting threshold serves a dual purpose:
REE: 2B AR BRI HEXCE H -

* decision criterion for whether a peak area or a corrected peak area of an impurity is to be
included in the total of impurities;

T 1A A 24k JO 1R e T R AR 1 W T AR T N % o e i P S T A A

* general criterion for determining compliance of the actual chromatographic system with the
requirement of general chapter 2.2.46. Chromatographic separation techniques (signal-to-noise
(S/N) ratio > 10 at the disregard limit/reporting threshold).
T E SEFR 1 RS AT AN 2.2.46 (I BEEOR) BOR CZK BR/AR & BIAE 115 1
te (SIND) =100 [1)—fehniE.

Typically, the disregard limit for substances covered by a monograph is set in accordance with the
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reporting threshold given in Table 2034.-1 (see Substances for pharmaceutical use (2034)).
However, disregard limits are only described when the comparative style is used for the related
substances test; new and revised monographs should be written in the quantitative style and include
a reporting threshold. This threshold helps compensate for differences in sensitivity that can be
observed when different analytical systems are being employed.

W, KIEER2034-1 (S WA (2034) D) g BB E BIME, 5B &R a2
MR o SR, AR Y LA T AT A SR, A IR R R . B FE AT
%10 B LUE B RE AR, O E kS BIE . ZBIEA BT 7R MEAE A R 20 b RGeS0
SR REBSE M ZE S

When the normalisation procedure is used for quantitation, a reporting threshold is always included
in the test.

R E BT, MR N AR 2 R R BE

When external standardisation is used, if several impurities are limited and a limit for total
impurities is prescribed, a reporting threshold is included in the test. When only one impurity is
limited, no reporting threshold is included, but if the sensitivity is borderline, a minimum S/N
requirement may be added to the monograph.

AE I AMRER, IRE T 2R BUS ERIRRAE, P R . H R
PUE — Rl A PRAE R, P DA RIS B, (B AR RBEAL TIm S HE, Bt g
A /INSINHIER o

For specified impurities with CFs > 1.25 (i.e. response factors < 0.8), the peak should be
quantifiable not only at its limit, but also down to the disregard limit/reporting threshold, which is
important for determining of the sum of impurities. Therefore, if the general signal-to-noise
requirement of 10 is not applicable, it may be necessary to add a specific sensitivity criterion (S/N)
for this impurity.

FIERF (CFs) >125 (RIWaNI[RF<0.8) MRFE AT, U A R A H PR AL P LASE
B, 11 FLIR B AZAE LT 281 2088 R 75 BB ARt PT DA B, O T A U LR
Ik, SR B 2R 10, (EBLRRANIE T, T RE R BN % IR N — e ) R A
FERRAE (SIND

Example: impurity X is specified at 0.15% with a correction factor of 5 and a general disregard
limit/reporting threshold at 0.05%. For the impurity X under consideration, the sensitivity of the
procedure is sufficient if:

2. AR BIXRRIERE 545, BREERE 90.15%, 38 FH 1) 2008 R /4 15 I4E 20.05%. X - 2% ot
X, NS R LT %A, AR R BUE R T

. (1) a S/N ratio of minimum 10 is obtained with a 0.05% (relative to the test solution)
solution of impurity X, when impurity X is available as a reagent/CRS and used as external
standard; or

(D 2280 X AT 35RA5, AE R EYI AL A I, TR Dy 0.05% CREX - fitisk
ATEBOR ) IR 5 X I RS /N9 10 9 SIN {H s
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* (2)a S/N ratio of minimum 50 (10 x 5 for the correction factor) is obtained with a 0.05%
solution of the active substance when impurity X is not available.

AR5 X AT 3RS, {FH 0.05% 1 3G M5 VSRR 155 e LL 2270 A 50 (1056 A
ERT)

Option (2) is preferred when only limited amounts of the isolated impurity are available and the
correction factor of the specified impurity is between 0.2 and 5. Outside this range, it is preferable
to use the impurity as external standard to avoid the additional uncertainty introduced by the
multiplication factor. In the case of option (2), since the correction factor of impurity X is 5 (i.e. the
response factor is 0.2) and a dilution of the test solution is used for the quantitation, it is
recommended to verify the sensitivity of the procedure during its validation. The S/N ratio of the
impurity peak at the reporting threshold should be at least 10 to be quantifiable. To take account of
different sensitivities of equipment used, a minimum S/N ratio should be described in monographs
where the observed S/N of the impurity peak is not higher than 50 at the reporting threshold. The
introduced S/N ratio requirement should be at least 10 times the correction factor (e. g. correction
factor is 4, then S/N requirement should be at least 40).

HAREE A IREE R B, JF BAgE R I IE R R0 2~5Z [ M5 UL K, fdifik
PRI (2) o FEULTEFEIZ AN, et (38 F 2 AR DR A LAGE G 05 3 TR 1 51 NS M R AN 3
FEo EIET20E LN, AR IE R 525 (MR A 5-090.2) I HAE A Atal it s
WHIRBRBOEAT B, DRI AR SRR BB 2T VR B R B o 2% B FE ik o5 BB AL
SINfE /D10, A REHATER. HERIPFTHAERMIANFEI R RBUE, W44 i g SINTE
et BAE AL AN = 500, NAE & 18 IR B /NSINEL. KT Y SINAE 225K 28 /0 WO B IE PR 1
1065 (B IE D 5794, WISINEER M N E /D N40)

Example 1: Rosuvastatin calcium: Impurity C, correction factor 1.4, limit 0.8%, reporting threshold
0.05%, quantified using a dilution of the test solution of 0.2% (ref. sol. (b)).

Bl1: EEFAAITES e REC, RIERT 1.4, MRIEN0.8%, HHrFR7v0.05%, i HWKE
N0.2% ) A i ISR R MR (b)) BT E .

=>» S/N of impurity C is 55 at the reporting threshold (minimum requirement of 10 to be
quantifiable, but a S/N minimum 50 should be obtained to take account of the sensitivity
of different equipment);

TR B IR C /9 SIN 167955 CRAITER 910 I if LUERR, 1H2ZIEL)A AR 4
HIRESE, SIN [EHRNEA7 7950

=>» S/N of principal peak in ref. sol. (b) is 361, i.e. = 90 at the reporting threshold of 0.05%
(minimum requirement at the reporting threshold: 10 < 1.4 (CF) = 14).

THE B (b)) H-UE T SIN 8 47361, AU7E0.05% 7K 27 R 27 4790 (7R 2 AR IE2E
e 10x1.4 (FIEA7) =14) .

Conclusion: the procedure is very sensitive so a minimum S/N is not required in the monograph.
it O MTINE R R, IS e b A T E R R/ NSINTE .

Example 2: Correctoprolol (theoretical case): Impurity A, correction factor 2.2, limit 0.2%,

28/42
‘Sif)EiE: 400-8770626 BRI R EEIE | VEsE FARERFE: canny@TigermedGrp.com



ERERFIEE RS ARLE HEBERNELENMTE ELmE

reporting threshold 0.05%, quantified using a dilution of the test solution of 0.1% (ref. sol. (b)).

512: Correctoprolol (ELiRIEFH) : FRJHA, KIEFF2.2, PREE0.2%, R&EFR0.05%, 1#FH#
FE M0 2% (s S S AR ORHIRIAR (b)) 3 T E &= .

=> S/N of impurity A is 35 at the reporting threshold (minimum requirement of 10 to be
quantifiable, but a S/N minimum 50 should be obtained to take account of the sensitivity
of different equipment)

REFRFE A FTSIN (35 (RATER K10 I af LLE S, (HEEEFA TR
RESE, SIN (HZRNEH 750 )

=>» S/N of principal peak in ref. sol. (b) is 154, i.e. 77 at the reporting threshold of 0.05%
(minimum requirement at the reporting threshold 10 %< 2.2 (CF) = 22).

SR (o) o1 0EHTSIN 154154, RI7E 0.05% 7R 24 R4 4 1T (R 25 R4 ZAIE
TR 10%2.2 (FEIEA7F) =22) .

Conclusion: based on these results, the sensitivity is sufficient but the minimum requirement might
not be met if less sensitive equipment is used; the recommendation is to include in the monograph a
minimum requirement for S/N of 44 for reference solution (b) (22 x<2 since ref. sol. (b) at 0.10%).

5k RT EREIR, REUERLWH, (HRALIRM KRB, RIRESKAT Rk
WiE, EWAERLPAEWIRER (b SINPRIKER V44 (445 HZHEW (b) 1ERE
N0.109% )R 7 PR A B AR ZEKD

For tests for impurities which are limited at ppm level (e.g. DNA-reactive impurities), the SST may
include a minimum S/N ratio requirement, such as S/N minimum 10 at 50% of the stated limit for
quantitative tests and S/N minimum 10 at the stated limit for limit tests.

Xt T BRAE JyppmZl (2% i (FIAIDNA-JOZ D BRI, Z el P LIl m] AL 35 Be /N SIN
HER, filtne Eany, 7280 E I BRAE FI50% AL SINTE B/ 10, Xf TRREEINA, ZEME
PR 2 AL SINE £ /N 910

Repeatability. In LC with UV detection, it is commonly accepted that the relative standard
deviation of the peak area obtained on a minimum of three injections of a reference solution
corresponding to 0.1% of the test solution is not more than 5.0%.

EEE: AR AME I & AV L 3 AT 232 10 B i T BGAR BE F9 0. 196 RS TRV U e /b ik
FE3URIRAT A U THI AR FRIAF XS s 14 A 22 AN B 5.0%

11.7.8.2.b. Quantitation & &l it

Quantitation is required for limits applied to specified impurities, unspecified impurities and total
impurities. It is most commonly achieved using an external standard and less commonly by the
normalisation procedure. The use of the normalisation procedure is discouraged because linearity
problems may be observed.

XFFRFEAR . ARIFE BN U BN PRE R IAT € & . B WA S S sk AT I
s IR I, B RS RILMERE, A S HIE 5k
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External standard. A dilution of the test solution/substance to be examined is used, unless there is
a large difference in the detector response of a specified (or exceptionally an unspecified) impurity
that necessitates the use of a specific external standard, which may be:

Sihbridi: PIAE A BE R IR D ST IR R, BRARRE 2 0T (BB R 2 R 36 E 2% 50
PRGN 25 i A AR K ) 2 e A ) g R MRS, AT DA DA 5 %6

e asolution of the impurity, normally in the form of a reference standard (preferred option);
ARV, 2 bR AEY) B R AP CEIERTT )

* asolution of the substance to be examined containing a known amount of the impurity.
B0 RN R 2% o PR AR U0 ot PR A AR

Where a dilution of the substance to be examined is used as the external standard, experts should
determine CFs for the impurities, which are indicated in monographs only if they are outside a
range of 0.8-1.25 (i.e. the corresponding response factors are outside a range of 0.8-1.2) and
considered relevant in light of the batch results (see part 11.7.8). CFs are normally given to only one
decimal place. The “whole” substance (active moiety, counter-ion and solvate) is taken into account
(e.g. Donepezil hydrochloride monohydrate (3067): “Calculation of percentage content: for each
impurity, use the concentration of donepezil hydrochloride monohydrate in reference solution (a)”).

23 A R R R N AR, L 5 B SORR AL IR 7 (CFs) , IR H AL
IEFF7£0.8~1.2556 Fl 41 CRImA SRl F-7£0.8-1. 276 [ A ) B 75 ZEAE £ H 3, Rk st
IREERIF EARNE CINL7.8%70) o BOIER 785 R — A/ 25 &
GEPEA Y RETAEFD  (BIINEhIR 2 RIRFE— K &Y (3067) « “fii [ FilR 2 ZRIUR 5%
—IKEPR AR (@) IRETTEE DM RERNADEE™ .

It is recommended not to apply CFs of less than 0.2 or greater than 5 for specified impurities, but to
use external standards in these cases where possible.

U T2 AR B, AEAE AR T0.280m TORRIERE -, AR ATRe, R AMRZETHEE .

In order to take account of different responses, it is possible to use a wavelength that is different
from the default wavelength for the control of particular impurities. It is understood that the test and
the reference solutions are recorded at the same wavelength unless otherwise prescribed.

N T B REANRI R NL, BT BAE R AR T BRIA B B ORI HIR e 2. BRAR A A IE, &
DU AE AR TR] AR AT 0 SR A b P TR B T

The acceptance criteria for related substances tests may be expressed either in terms of comparison
of peak areas (the historically used “comparative test style”) or as numerical values (the
“quantitative test style” that is preferred for new texts or major revisions).

A R BT MR AT S hn e T DUR I ARG LG (g st B AR 77 2O #or, s Bl
CHr R ZART I B IR EIIRSEA) For.
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Based on the requirements of the general monograph Substances for pharmaceutical use (2034):
LT RIE (PR (2034) [HER:

* in monographs using the comparative style (acceptance criteria expressed as a comparison of
peak areas), a disregard limit is usually set with reference to a dilution of the test solution;

FEAE A BT 20 CRAME TR AR ) EE AR A AT e 32l ) iRy, 72008 PR A 4 B 2 T
P i R R

* in monographs referring to numerical values for acceptance criteria, a reporting threshold is
defined as a numerical value (%).

TV RSO BE R e, 0l BUEE SONEUE. (%)

Normalisation procedure. Quantitation by (area) normalisation requires that all the solutes are
known to be eluted and detected, preferably with uniform response factors, and that the detector
response is linear up to about 120% of the concentrations employed. This must be validated.

Akt 8 GERD V33537 BT ZOR T CRIE i AR L bt i JF gk
W, el A — S m IR -, ELRS 0 i S 2 R Ik f PR B2 1) 120% /2 47 . IR A2
B

As indicated in general chapter 2.2.46. Chromatographic separation techniques, peaks due to
solvents or reagents or arising from the mobile phase or the sample matrix, and those at or below
the reporting threshold, are excluded before calculating the percentage content of a substance by
normalisation. An additional reference solution is prescribed to determine the reporting threshold.
The corresponding numerical value (%) is stated in the monograph.

HUINEN2.2.46 (i BEEOR) PR R, BRI E YR A & R TN HRRR
WS BT BT EORE i I B A TR0, AR IR A A T B A T T AR
o FHRE 1 — NS B A E R S BIE .. ARSI AN AEE (%) .

11.7.8.3. Gas chromatography (2.2.28) “UHll{1i% (2.2.28)

The difficulties encountered when defining the appropriate chromatographic system in GC purity
tests are similar to those mentioned under LC (part 11.7.8.2), although the emphasis may be
elsewhere. The experimental details to be described in a pharmacopoeial test must, therefore, also
be worded as an example so that the chromatographic parameters can be varied to obtain the
required performance. Once the type of stationary phase tested has been found to show a
satisfactory separation, it must be defined by selecting the appropriate reagent entry (4.1.1).
Correspondence tables between the trade name of the GC columns and the reagent stationary phase
description are available on the Extranet, General Information for Experts section. The film
thickness (in jm, capillary columns) or the particle size (in pm, packed columns, in older
procedures) is given after the reagent name. The trade name of the column(s) found to be suitable
during elaboration of the monograph is indicated in a footnote to the draft monograph and is
transferred to the EDQM Knowledge Database after the monograph is adopted.

FEURE E 5 20 B 00k o 3 2 0 T A 2R I 36 B P PR KR 55 LC (38— 893 7.8.2) Hh 2 21 g VR 36
L, R E g REAE AR T o DR 24 S i BT AR g A B A o — A R R
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DU B4 (1 S5 LIRS AT 3 B PERE . — BRI 1 [ 2 AR RE IS 3R 152 NI = 1 0 B 3K
R, DINEREE MR (4.0.10) Sk aZT5ik. A LATEARTIGE Bk i — 5 S
SRAF A R (RS 42 5 AR I IR 2 TR P X B RAs . R E S CEANEAE, DlpmAy
AL BokiE (Dlpm AL, JHZEAHAEIHRFRTH) fElAI AR S . EiRES et
FE 3R B 1A 38 1 v A 1 3 i 42 8 DA R AR BT B R h, 2 RSN E %
= % ZEDQM AR EE FE

The chromatographic system must be described in essentially the same way as for LC, with the
appropriate adjustments made (temperature programme (if any) instead of elution programme,
injection port and detector temperatures, etc.). The use of packed columns should be avoided.
Permissible adjustments of the different parameters are provided in general chapter 2.2.46.
Chromatographic separation techniques

B4 A OR C i R A AR R 07 sWdtiad CUMD (il 148, WTRAHT@ S piasE (BLREERR
Fe (i) BARUEMLAE R, BERE DRI SRR e 5 ) o aBE S HHH e AT . JEIN2.2.46 (1
W TEOR) Rt 1R SR VFR B A R 24

For reasons of robustness and reproducibility, isothermal operating conditions are preferred.
Quantitation is usually based on an internal standard technique or on the (area) normalisation
procedure. The same limitations concerning summation of peak responses as mentioned for LC
apply here.

T PR A R R EOR, AR AR IR R 25 1. B BT P ARIR L CHAD 15—k
BEAT S R RURH Gt rh S A e LS AN ) PR AR R R E H F EAk

For the expression of acceptance criteria, the principles defined in part 11.7.8.2.b for LC are to be
applied.

XTI bR HE R FRAR , R T 19 11.7.8. 2. b 70 X VAR (i 5 SCH BRI

11.7.8.4. Capillary electrophoresis (CE) (2.2.47) T4H% k% (CE) (2.2.47)

CE is increasingly employed to separate and control a large number of impurities of vastly different
polarities. It is also suitable for controlling the content of the unwanted enantiomer in chiral
therapeutic substances. The problem encountered in reverse-phase LC of varying performance from
different stationary phases is avoided if the separation is conducted in a fused-silica capillary.

BAE HUKEBROM 2 1 T 70 A fIAR PR 2 AR 28 i . B HaE T PR T )
JF AT B SRR S R WERAERS R SR TR T =, AT DA S S AT RO
¥ P I B ) H A () 3] 5 AH 1 BE AN [R] A 10

Joule heating occurs during a run. To obtain satisfactory reproducibility, a defined temperature is
maintained using a thermostat; for instruments without a thermostat, a low voltage should be used.

fEis TR 2 AR E A T RS E RN E I, R R IR A R E IR
FE, W TERATERASHCE, N AR ).

The limit of detection is adversely affected by the small injection volume and the small detection
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pathway in the capillary, even when stacking techniques are applied. For the control of impurities or
assays, it is recommended to use an internal standard to achieve appropriate precision. Otherwise,
the guidance for the use of this technique is similar to that given previously for LC.

BIE ML T IRAAEOAR, Al PR 25 32 BN HERE A/ ARG I DE AR AN RS2 o % T- 28 i i 2
BRI N AR DA RIS S AR . BRIEZ AN, BRI N Fa r R LT 2 R
Ze YRR €1

For chiral analysis, a chiral reagent is added to the running buffer. The chiral reagent should be
carefully described in the monograph or as a reagent, particularly for cyclodextrin derivatives. Since
many of the cyclodextrin derivatives are randomly substituted, it is important to give the exact or
average degree and location of substitution. More than one batch of the cyclodextrin derivative
should be used for the validation of the analytical procedure.

P, FERAE GBI TAEGGH o 722518 T BT B4R R T k),

¥

BN TR RAT A . TV 2O AT A2 BEH LR, DRI H e 0 T

P IR AL AR AL B/ AR B2 . A A — S BL B AR AT 2E M BEAT 20 A 7 R 1 B

UE o

Experimental parameters to be considered for inclusion in the monograph:

7% RN 2518 A B8 2 4L

instrumental parameters: voltage, polarity, temperature, capillary size (diameter and length
—total and effective — to the detector);

RS H: R, Bk, IR, BAE IR (EARANE R B —3E A i 28 A 0 5% ] 4 B
B

coating material of the capillary (where applicable);
BHE RSB AERD

buffer: pH, molarity, composition;

e pH, EEIRIKEE, B

sample solvent;

FE AT

separation: pole outlet, voltage (U), current (I);
e BT, HBEU), HBR D

injection: time (t), voltage (U) for electro kinetic injection or pressure difference Ap for
hydrodynamic injection;

A HERERURTTR] (O FEZIEFEEE (U) , Bmksh 7R s Z Ap;
detection: wavelength, instrumentation;

Rrines: Bk, ACR;

temperature;

T

shelf life of solutions;
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sl SES e E

* rinsing procedures (time, reagents, Ap) needed to stabilise the migration times and the
resolution of the peaks:

R 8 I A N [A) R 73 88 52 i /5 I P e R Fe (P IED, 3], %) s
O pre-conditioning of a new capillary;
W B8 K TAL
O pre-conditioning of the capillary before a series of measurements;
FE— R BT B A0 E AT I TAL 2
O between-run rinsing.
pe ] 1 TR v

The following information is provided in a footnote and transferred to the EDQM Knowledge
Database after the monograph is adopted:

LA 5 BN BIE s gt AR %1 Win e 1% ZE EDQMAIR B e -

* ifacoated capillary is used, the trade name of the capillary found suitable during the
elaboration of the monograph;

URAR N AT SR AT I BANE L2518 A A I R A R B (10 453 1) B 40 PR 7 o 44

» for chiral separations, the trade name of the chiral reagent (cyclodextrin or other) found to be
suitable during the elaboration of the monograph.

TP E, AR REREERET I EER TR OPIREIM) KRR 4.

In order to minimise the electro-osmotic flow signal, test and reference solutions are, wherever
possible, prepared using water for chromatography R or the running buffer as the solvent.

NTREWDHEBRES, Walge, =6 /KBTS dbikia T H 2 miRAE NiET)
] B8 3K, ot Y R X5 TR VSV o

11.7.9. Readily carbonisable substances 2 7% 1t.47)

The value of this non-specific test has greatly diminished through the introduction of
chromatographic tests providing more information on organic impurities. A test for readily
carbonisable substances is often highly sensitive, which can be a major advantage if this is required.
However, it should be noted that those impurities that produce a coloration under the conditions of
the test will often respond equally well to a test for colour in simple aqueous or alcoholic solution,
and in such cases unnecessary duplication is to be avoided.

H GRS 2 E N SR ke, IEES B IR & i E e g ok
PR T o SR s AR U, WORTE, X REE B R, Mz
VERHIZ, NGRS T 7 AR e AR U8 A 25 Joft e i X ] 54 ) 70 A VR BV Y R 2 € i 1k e
PLFAE R, ERXAEOLT, N A 0 B B R G .

If, during the elaboration of a monograph, it appears that impurities may be present that are not
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accounted for by other tests, then this test is carried out and, if appropriate, included in the
monograph.

IRAEAS R I E T RE T, Al BEAAAE e MR TEIR B W 2 B, N 30T 2 AL R Ik,
EH, A N A S I H R

11.7.10. Foreign anions and/or cations 44 BH &7 Al/ak [ 251

Since strong inorganic acids and bases are widely used in synthesis, the contents of foreign anions
and/or cations in a substance can be indicative of the extent to which it has been purified. They can
also reveal whether contamination with closely related substances has taken place. At the same
time, impurities that are typically ionic can often be removed from poorly water-soluble substances
by treatment with water without necessarily removing the organic impurities. As a result, tests for
anions and cations cannot replace a test for related substances in organic substances but they may
constitute a useful supplement for water-soluble organic substances. For inorganic substances,
which are usually prepared from other inorganics, a much broader range of tests for foreign ions
must be considered.

W TAEZGP & A P 2 A8 T e B B R i, R i Aok 9 8 1 A B o 1 ) 2 B mT A
FALZZIAACRE L . e AT D72 TR A T3 VISRV i e [RIIN, T8 25
TR 2R 5 n] DL KA B MK PEZ P b 5Bk, A EEBRA LR . ik, B
TR E T I A BEBURAE ALY B A s I, (HEATRT DA A KA LY B A
FIANTE o X T8 H e AT ) % T BT, 20028 & X AP R 1 1EAT BE )2 B

When considering the introduction of tests for foreign anions in organic substances, a single test,
either for chlorides, sulfates or — less commonly — nitrates, will usually suffice, even if several
could theoretically be present. The test is then to be carried out on the most abundant anion. When a
test for chlorides is considered (up to 0.10%) a limit test should be used instead of titration.

N EEANY T BINIR B A AT E N, BRI B RefAE 2 DN I, @
E-AET, R, FRIEECE AN WAL et 1. RS RERm &
THHTRE . B EX R BT I CERON0.10%) I, S A BRI 2 ARG g vk

Certain cations must be stringently limited because of their toxicity or catalytic activity. These are
treated separately in part 11.7.11. In organic substances, the majority of cations are adequately
controlled via a determination of sulfated ash, unless there are special reasons for limiting their
presence, either individually or in smaller groups (see part 11.7.18).

T F LS B 5 B s B A TS 1, AU X S B AT PR B IR BEA A . XSS N R AE
7. 11887 AR o X AN, BRARAT 5 Sl B 7 22 BR 1) E LA B DR/ INL 23 A I
AAFAELASL, 85 A S I AR 2K 73 (LI 7 . 1830 50 ) i 5 AT FH B 141

11.7.11. Elemental Impurities 7t % 24 i

Since the scope of the ICH guideline covers all medicinal products for human use on the market, a
cross-reference to general chapter 5.20 (linked to the ICH Q3D guideline) has been introduced in
general monograph Pharmaceutical preparations (2619), rendering the guideline mandatory.

T ICHIE S E N Ve s 7 i L e N EZ =M, RIERIE 951570
(2619) 15| F 7 AHEN5.20 CE4£RIICHQ3DFE SR N AIAE X 51 H, fHiZi5 T oA i
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Since the 9th Edition of the Ph. Eur., all the tests for heavy metals (2.4.8) have been deleted from
individual monographs on substances for both human and veterinary use. As of the 11th Edition,
tests for heavy metals will also be deleted from individual monographs on substances for veterinary
use only. In both cases, no such test will be included in new monographs. For products within the
scope of ICH Q3D, users are expected to apply the guidance laid down in the guideline, and
analytical procedures may be developed with the help of general chapter 2.4.20. Determination of
elemental impurities.

MEBRIMZ B EBONRIT UG, FTA R TESEE (2.4.8) [l A NI ANE I35 m] A5 FH 14
A M ER . ASEILRGES, B g R AR I R A5 P B 1) A5 e IR . AEIX PR
GLR, B PEAS A IZINR. XFF ICH Q3D YulH N I/= 5, #AvH NN
F PR AR SR, JRAEIEIN 2.4.20 (GTERAFHIMEY KB N @I TS,

A different policy is applied for monographs that describe specific tests for elemental impurities. It
is decided on a case-by-case basis if tests are kept for these monographs, particularly for those on
excipients of natural origin.

o I T 2 2% T AR S DI 25 1R 18 FH A TR B SRS o %518 CREIR G T R ARSI IR 77 h 2
5 P B 2 N AR A AR L TR E

11.7.12. Loss on drying (2.2.32) 1§ 2k & (2.2.32)

It should be noted that the loss on drying test covers both water and other substances that are
volatile at the prescribed drying temperature.

RIS, TR NN IS KA R E (15 B T 2 # R  HAd A 5

Generally, only an upper limit for loss on drying is given. If the substance is defined as a hydrate
(or solvate), upper and lower limits are indicated. Drying is carried out to constant mass, unless a
drying time is specified in the monograph. However, it should be noted that any indicated drying
time may not necessarily lead to a dry substance. When a drying time is prescribed, adequate
validation data must be provided. Where the drying temperature is indicated using a single value, a
tolerance of £2 <C is understood. For temperatures higher than 105 <C, a greater tolerance has to be
indicated in the monograph.

—RCRUE, FERREIE G tArdE EIR . iRzt K EY) (BUEFHML™ YD), 4
ERRATRRR o BRARFES S T I E TR 8], ST fe TR I E . AR R 2R
FEATATHR SE B TR ) A — € AT DASRAS TR P o € TR [B] I, A Z5R it 78 A2 3 E
B T BRR A R BUE I, R DAER Ay TR B AE2°CYE B Bl o i R TR
1 1105°C, R H 45 KRR fo VRV L

Based on agreements reached in the Pharmacopoeial Discussion Group (PDG), 105 <T is generally
prescribed for chemicals as the temperature of choice for this test..

WHa 25 LT 1p 2] (PDG) AR, A2 8 5 K FH 105°CAE iz i Xt 6 1R
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General chapter 2.2.32. Loss on drying includes four sets of standard conditions that are referred to
in monographs using conventional expressions:

HN2.2.32 (THRRE) BRI B ERIARMESRT, S8R T8 HE RE DT 5

a) “in a desiccator” (over 100 g of molecular sieve R at atmospheric or reduced pressure and at
room temperature);

a) “fETFRAs T (FERAUEB0RE =ik ac T, #1009 77D
b) “in vacuo” (over molecular sieve R at a pressure not exceeding 2.5 kPa at room temperature);
b) “FEHEH” (FE=R T, EAAEE25KPa, £/ 1)

C) “in vacuo within a specified temperature range” (over molecular sieve R at a pressure not
exceeding 2.5 kPa within the temperature range specified in the monograph) [NOTE: the drying
capacity of desiccants decreases when the temperature increases];

C) “MEZE W VO N BT &R HE IR EIE N, fEA 2.5 kPaff) [k /1 T E
TR [E: TR T-15 A8 J B B T v FEAIK]

d) “in an oven within a specified temperature range” (the preferred specified temperature is

105 <C, for harmonisation with the Japanese and US pharmacopoeias, with an implied tolerance of
+2 C).

d) AEFEE TG Fl A B REAE B CE LT € iR 9105<C, 5 H AR 36 H 2 di AR — 2L
EWE NEATEEART) .

If other conditions are used, in particular lower pressures (e.g. for antibiotics), these are described in
the monograph. A molecular sieve 0.5 nm is the preferred drying agent.

AR A A AR A, R R RS (BIanPiER) , Sl N AT HiA . 0.5nmi¥ 7y
T AL R TR

Limits below 10% should be given to two significant figures and limits of 10% or greater to three
significant figures. The sample size is chosen to give a difference of 5-50 mg before/after drying
and is given to four significant figures.

TR B IR AR T 10%0, 25 A2 R0y . TR MR 10%80 5 =i,
RiZ5 = A Ry . RO SR N REAE TR AT S R E S RO 5~50mg, B HECR
ILEDR SR & G

The test can be carried out on a semi-micro scale, in which case the accuracy with which the test
sample is to be weighed should be specified accordingly.

KR I AT TR R A T, NRIE R B PR B SR L ) A 2

Method d) is to be preferred when the product is sufficiently stable at 105 <C. Otherwise, method b)
or ¢) is usually applied. It is important to remember, however, that organic solvents are not always
easily removed (e.g. organic solvents in colchicine).

B AE 105°CRWARER, JakHITEdD « SNEEMEHTED 807k « AEE
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11.7.13. Thermogravimetry (2.2.34) # e &7 (2.2.34)

This method can be used to determine loss on drying when the amount of substance has to be
restricted, to reduce analyst exposure to toxic substances (e.g. vincristine sulfate and vinblastine
sulfate) or if the substance is only available in limited quantities.

SRR EAZBIBR ], LA AT S YO A N G R e PR AR R I A i 2 IR I
FHR) B A i O A BRI, AT R A AL 5E 24t 1) TR B

11.7.14. Semi-micro determination of water (2.5.12) — volumetric Karl-Fischer}-{i &
KA (2.5.12) — RIR TR

The commercial name of the titrant and the solvent used during elaboration of the monograph
should be indicated in a footnote to the monograph; it will be transferred to the EDQM Knowledge
Database after the monograph is adopted.

25 TR R P A 18090 2 PRI 7 R TR il 44 LA 25 18 R BRI E AR, AE BRI
ZAE B NEDQMATAEHE B b

Limits below 10% should be given to two significant figures and limits of 10% or greater to three
significant figures. If water content is less than 0.5%, it is recommended to switch to micro
determination of water. The sample size is chosen to obtain a titration volume of about 1 mL and
should be given to three significant figures; it may be necessary to lower the strength of the titrant
when testing samples with low water content.

IR HIBRFEART 10%0, R4 AL Ry, RN 10%BE i, g HY =74 &%
v R EKENT05%, EEHIHEKDNE. AR ENMBEHEFEL 1ml 1%
FEL A EE T = A R R . AN UE KRR AR S, AT B G 2 R IR 52 R AR
.

In the case of well-defined hydrates, water content is specified as a range, whereas a maximum
content is generally prescribed for products containing variable quantities of water. When more than
one form is identified, a cross-reference to the water test is placed in the IDENTIFICATION section
of the monograph.

EHIE SOWK SV T, SKEN L TS KE AR 5, 8 IUE &
BKE. BUUIHAIE—H (FKD) JES, XE/KEMRAAE 5] HIBHE & 18 1 % 5

5

[1.7.15. Micro determination of water (2.5.32) — coulometric Karl-Fischer
WK MEE (25.32) - FERE
No detailed description for the composition of the electrolyte (anolyte and catholyte) reagent is
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given in this general chapter since almost all laboratories use commercially available, ready-to-use
reagents.

PRI TUF- P 1) i e = 0 R Tl BRI B s AR k) B DA 122308 U v 33 2 R R AR (R
A5 P A VR 9 AR P A0 P PR A 2L RS

The commercial name of the titrant (electrolyte reagent) used during elaboration of the monograph
should be indicated in a footnote to the monograph; it will be transferred to the EDQM Knowledge
Database after the monograph is adopted.

%%t%Lﬁ¢@W%ﬁEﬂ(%MMﬁU>%nu%@ﬁ%%%%ﬁ¢ﬁm,%%Wﬁﬁ
G, %1 B NEDQMAEIR Hdls JFE .

The method of sample preparation must be described. If dissolution in a water-free solvent is
necessary, the solvent and the volume must be given. When the oven technique is used to release
the water from the sample, the heating temperature is stated in the monograph. The selected gas and
gas flow rate are indicated in a footnote and transferred to the EDQM Knowledge Database. The
heating time may also be indicated, depending on the instrument used. The direct introduction of
solid material in the reaction vessel should only be prescribed in exceptional cases (e.g. no suitable
solvent found, degradation of the substance upon heating).

B i IR 2 FE L IR o G0 SR o 75 B MR T KU RH, TI Z00 2 s 7] A2 R AR A
24 FBUAS ARE SR 5B K 0B, &8 v SR B N HGIRE o BT R (K SRR S AR AL T A
FEFER, FHAEZ 5 NEDQM AR EE FE b o nF s (8]t n AR 4 B 5 142 1A T3 A

RETERFRIE 0L T A N 75 [ B A5 48 TP B I NTE AR (lhn, B 3R B Gl 17,

M%E%mhﬁ

Limits should be expressed to two significant figures. In the case of well-defined hydrates, water
content is specified as a range, whereas a maximum content is generally prescribed for products
containing variable quantities of water. When more than one form is identified, a cross-reference to
the water test is placed in the IDENTIFICATION section of the monograph.

IR J3E R Ay AT R 7o AE TR E SONKR SISO, S/KE N —ANEH, XT3
IKEETT AR P, UE RS KR . A AR (B0 JEAR, XS KENR
58 5| F A 2518 R 4 0 #8 0

The sample size is normally chosen to have a water content of 100 pg to 10 mg. Titrations down to
10 g are prescribed only where the water content is very low or the sample size is limited by the
cost of the substance. The calculation is based on the maximum value as stated in the monograph.
The sample size should be stated to three significant figures.

EREIRE M2 N A 100ug~10mg7K . HA M 2594 /K o3 AEFAREE BT 2 & ot
PR 1) 7 RE S A I, 25 BRI T e B TP A K B 2 10ug. THE NI T X8 IR ) i
KB BERH =AA R 7R ARFRRE & .

[1.7.16. Gas chromatographic determination of water
S BTN E K 7y
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This method, using a thermal conductivity detector (TCD), may also be used for the determination
of water.

AT S (TCD) ARtk th ml F oK 20 A E .

11.7.17. Determination of water by distillation (2.2.13)
HPh LN E K (2.2.13)

This method is used mainly for herbal drugs. It is applicable to a quantity of substance capable of
yielding 2-3 mL of water.

11.7.18. Sulfated ash (2.4.14) ilR K (2.4.14)

This test is usually intended for the determination of total foreign cations present in organic
substances and in those inorganic substances which themselves are volatilised under the conditions
of the test. Due to the resulting high bias, the test will be of little value as a purity requirement for
the majority of inorganic salts of organic substances.

AVEIEH 0 A M2 K Aok BH 28 1 i i DL RIR 26 A T B B A R AL
ARSI T . ARz, il TR 2 HCE B e LR 4l
FEESR LA e -

The limit in a test for sulfated ash is usually set at 0.1%, unless otherwise justified. The amount of
substance prescribed for the test must be such that a residue corresponding to the limit will not be
less than 1 mg (calculated by mass difference) and the prescribed mass of substance is then given to
the appropriate number of significant figures (1.0 g). If the substance tested contains fluorine, the
monograph should describe the use of a platinum crucible.

BRAE A A RE, BRERAK IR BE—MN0.1%. 12K A3 i 1 FH 2 0 2B 0T 7T PRAFL
HEk R EA N T Img IR PTREZE TR, FUE FRRFEE N ATE 4 1A 28 (1.0g) .
URAF DS R U8 T N IR 58 FH AR HH 5

11.7.19. Residue on evaporation A~4% %4

The amount of a liquid material prescribed for the test is such that a residue corresponding to the
limit will weigh at least 1.0 mg. The appropriate mass or volume of the substance will normally be
in the range of 10-100 g (or mL).

2R 5 BV RE i B P D AU T FRAE O PR B s 22 /0 1.0mg. 25 WFRFE B B AR A
—#%410~100g (ml) JEHE M.

11.7.20. Residual solvents (2.4.24) 7% FATA7] (2.4.24)

Control of residual solvents is covered in general chapter 5.4. Residual solvents and in the general
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monograph Substances for pharmaceutical use (2034), which apply the ICH Q3C guideline. A
procedure included in general chapter 2.4.24 must be validated if it is quantitatively applied to
control residual solvents in a substance. Suitable validated procedures may be used instead of those
described in general chapter 2.4.24.

ENS.4 (BREEVER LU CZH) (2034)42 4L 7 65k B E I n s, I iE
ICHQ3CH & T ). JHN2.4.24 A5 B 7 VAU SR A T =& #1259 sk s 7], T2
HEATERAUFE . 7] DA FHIE 24 R 2 3 B IF ) 7 1 B ACIE ) 2.4. 24 b 3R 1) 771

A test for a Class 1 solvent is included in the monograph if it is potentially present in an approved
product.

QR R BEAFAE T CHEHER 7 b, TSR A48 ot AT

Tests for Class 2 solvents are not included in monographs since the limit may be set using option 2
of general chapter 5.4. Residual solvents, whereby all the ingredients in a medicinal product are
taken into account.

5 R R B A EAERE ST, ROy DAL GEN5.4 (BB s ik2it
ATPREEV e, LT & 2H 4 1R 5 B VS 71 5 7 A5 R 5

A test for a Class 3 solvent is included if it is potentially present in an approved product at a level
higher than 0.5%, otherwise a test for loss on drying is generally prescribed.

SR AR 77 T B 7 4 8 059606035 S0 A BRI, ST 35 = 500 O TR R A7
Rl 75 TS MR AT TR IR,

Where a quantitative determination of a residual solvent is carried out and a test for loss on drying
is not carried out, the content of residual solvent is taken into account when calculating the assay
content of the substance, the specific optical rotation and the specific absorbance.

s R BRI AN A P B R TR, (5260, HEREI R RO 4%
RSB FIN 2 B

11.7.21. Bacterial endotoxins 41 [N 77 2

When a substance for pharmaceutical use is intended for injection or irrigation, the substance has to
comply with the test for bacterial endotoxins. Guidance on how to establish limits is given in
general text 5.1.10. Guidelines for using the test for bacterial endotoxins. In principle, the test is no
longer added to new monographs. Compliance with the test is requested via the general monograph
Substances for pharmaceutical use (2034). A test is included only where a specific procedure has to
be described (e.g. if a specific sample preparation has to be used or if a specific method of general
chapter 2.6.14 has to be applied). If a test is included in the monograph, no limit is given.

225 DR IS B ey, b 5T R T N R R K. G IN5.1.10 (4HTE N
BRI AR e b 7SR R 5. BRI, 2B A 7 A
FFH R NS E A (YD) (2034) BRI, HA FHERR R E 77k
i, () NS ZIING (Blhn, A2 IR E BRI TV, BN iR
2.6 14 HRFETNR) o IR EAZIIMGL, WA 25 H R
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For monographs under revision, the decision whether or not to delete the test and/or the limit is
made on a case-by-case basis.

IR BB, e 15 M0 BRI A/ e PR 52 B kT BAA AR 1)

During the elaboration and, if applicable, revision of a monograph, data are gathered and examined
in order to decide whether there is a need to give a specific sample preparation procedure in the
individual monograph or whether it can be considered that the topic of bacterial endotoxins is
adequately covered by the general monograph Substances for pharmaceutical use (2034). These
data include but are not limited to: validation of the bacterial endotoxin test, batch data and
demonstration of absence of interference of the substance with the test.

R WRERFEMBE (WuEHD RS, 7 e SR =2 0 B4 VRS E AR i i) % 1
FREGE 5 T ALV E A 3 R I ER D e 7R e S 08 (IR (2034) oy, MR ¥
BATWCRAG & . XL H I A EARR T 5 N B MR S6AE, s A B i
BT HRAUEY .

If a test for pyrogens is replaced by a test for bacterial endotoxins, the decision concerning whether
to include a test in the monograph follows the considerations described above. The information on
the replacement of the testing procedures is given in the EDQM Knowledge Database.

A SRR A R T A R RS, SR TR AL R 1 P e NAK T iR
. EDQM KIREE 2 s 1 izl ik B IS
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