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PROVA SCRITTA 
 

Tema n. 1 
La tecnologia dei cerotti transdermici. 
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Il ruolo del farmacista nella DPC e le novità in tale modalità distributiva. 
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Le Incretine e la loro novità rispetto agli altri antidiabetici. 
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Dosamento del farmaco. 
Vedi allegato di seguito. 
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Vedi allegato di seguito. 
 
 
Prova n.3 
Spedizione della ricetta. 
Vedi allegato di seguito. 

 





Cimetidine

Related sub stances. Liquid chromato gr aphy (2' 2' 2 9

Test solution. Dissolve 25.0 mg of the substance to

examined in the mobile phase and dilute to 50'0 mL

mobile phase.

EUROPEAN PHARMACOPOEIA 9.0

,o1HeC-- o
Reference solution (a). Dilute 1.0 mL of the test so]r

SO.O mL with the mobile phase. Dilute 5.0 mL of th

to 20.0 mL with the mobile Phase.

Reference solution (b). Dissolve 5.0 mg of cilazapril
imouritv D CRS in the test solution and dilute to l0

A l.l -9- bonYl)-

3-p 0-o

Pyr zeP

tct

solution

the test solution.
Column:

- size: I = 0.25 m, @ -- 4.6 mm;

- i octadecYlsilYl silica gel Jor
R (s Pm).

Mobile phase: mix l0 volumes of triethylamíne R.

750 volumes of water R, adjust to pH 2.30 with pft

acid R, and add 200 volumes of tetrahydrofuran R'

Flow rate:1.0 ml/min.
D et e ction : spectrophotom eter at 21 4 nm.

Injection:20 P.L.

Run time: twice the retention time of cilazapril; wh

impurity A is present, it may be necessary to conti
.hiotn"íogtaply until it is eiuted.

Relative retention with reference to cilazapril:
impurity B = about 0.6; impurity D = about 0'9;
impurity C = about 1.6; impurity A = 4 to 5.

System suitabilíty: refetence solution (b) :

- resolution: minimum 2.5 between the peaks due

impurity D and cilazaPril;

- symmetry Jacfor: maximum 3.0 for the peak
cilazapril.

Limits:

- impurity B: not more than the area of the princ
in the ihromatogram obtained with reference s

(0.5 per cent);

- im\urity D: not more than 0.4 times the area of
principal peak in the chromatogram obtained w

ieference solution (a) (0.2 per cent);

- imouritv C: not more than 0.2 times the area of
principal peak in the chromatogram obtained r.'r

reference solution (a) (0.1 Per cent);

unspecirted impurities: for each impurity, not
0.2iimes the area of the principal peak in the <

obtained with reference solution (a) (0.10 per ce

total: nol more than twice the area of the princi
in the chromatogram obtained with reference
(l per cent);

- disregarà limit: 0.1' times the area ofthe princip
the Jhromatogram obtained with reference solu
(0.05 per cent); disregard any peak due to i

lnl with 
.r^Sll I H HGOfi\/--,,^X" ,\

HO2C H 
ú__.j

B. l: I S,9S) -9- t t (S) - I -carboxy-3 -phenylpropyll aminol - 1 0-

rrxooctahydro - 6H -pyridazinofl'2- a)fl,2) diazepine- 1 -

,:arboxylic acid,

C. e l-(eth
3 ol-rO- H-

P ldi"r. ate,

D. (lS,9S)-9- tt(R)-r-(ethoxycarbonyl)-3-phenylpropyll -

aminol - I 0-oxooctaìrydro-6H-pyridazino [ 1, 2- a)11,2) -

diazepine- 1 -carb oxylic acid.

the

Wzrer (2.5.12): 3.5 per cent to 5.0 Per cent, deter ned on
0.300 g.

Sulfated as!r' (2.4.14): maximum 0.1 per cent' dete

1.0 g.

ASSAY

Dissolve 0.300 g in 10 mL of anhydrous ethanol R
50 mL of wateiR. Titrate with 0.1 M sodium hydr

determining the end-p oint p otentiometri cally (2. . Carry
out a blank titration
1 mL of 0.1 M sodium hydroxide is equivalent to 4
of CrrHrrN.Or.

STORAGE
Protected from light.

IMPURITIES
Specified impurities: A, B, C, D.

0ll2Ol7zlt756

CIMETIDINE

Cimetidinum
CN

I

N

H^tl,, S._,^:"A',CH.
HH

HsC

croHr6N65

[s1481-61-9]

DEFINITION

M,t!.52.3

2-Cyano- I -methyl-3- [2- [ [(5-methyl-1H-imidazol-4-yl)-
methyll sulfanyll ethyll guanidine.

Contenti 98.5 per cent to 101.5 Per cent (dried substance).

CFIARACTERS

A,ppearance: white or almost white powder.

Solubility: slightly soluble in water, soluble in ethanol (96per

cent), piacticàlly insol.uble in methylene chloride. It dissolves

in dilute mineral acids.

It shows polymorphism (5.9).

IDENTIFICATION
Ftirst identification : B.

Sttcond identification: A, C.

A. Melting point (2.2.14): 139 'C to 144'C.

peak
tion (a)

than
matogram

Ìre
rh

);
peak
orL (a)

pea{< in
ion (a)
irw A

mined on

a<1d

Set' the information section on gefieral fionographs (cover 1'ages)



Cirnetidine
ITUROPE,,\N PFIAIìMACOPOEIT\ 9 0

nrelting point agairr

B. Ir-rtrared absotptiou spectrophototnterry (2'2 24)

Conp ar i stt tt : cint etidi trc CRS.

If the spectra obtained in the soli.l state sh(ìh' (ji

dìssolve tlte substance to Lre exantine.l and thc r

substarrce separatelf in 2-propanol R' e\raPorate t

and t'ecord new spectra using the rcsidues'

C. Tl.rinlal'er chromatography (2.2'27).

T'est solutiott. Dissolve l0 rng of tl-re substance to

exanrined itt nethanol R and dìlute to l0 nL u'itl

Resrlrs: the principal spot in lhe chrorratograrn

ri'ith the test solution is sin-rilar .itl position aud I

principal spot itr the chromatograni obtained rvi

refer ence solul-ion.

TESTS

A.ppearance of solution. The solution is clear (2.2.

rlor-e intensell' coloured than refèrcrlce solution \1.

lvlethod Il).

Lrissolve 3.0 g in i2 n.rl of 1 Nl h\'drochloric acidttt
to 20 u.rl u'ith wafer R.

Related substances. Liquid chrotnatogLaphy (2,2

T'est solution. Dissolve 20 rng of tl-re substance to
in rnobile phase A and dilute to 50.0 nll rvith tnr

Relerence solutiott (a). Dilute 1.0 niL of the [est sol
I lb.0 rnL rvith mobile phasc A. Dilute 2.0 rnL of th

tdentification CRS (containing irnpur-it)' f ) in I

and dilLrte to 10.0 rrL with mobile pliase A.

Column:

- size: I = 0.25 m, O = 4.6 rnnl;

stationary phase : end-capped octadecylsílyl sili
chrotnatography Il (5 Um).

NIobiIe phase A: mix 0.4 volumes of diethvlantine
7,80 r,olumes of a I .l g/L solution of sodium hexar't

adjr.rst to pll 2.8 rvith phosphoric acicl R; add 250
nte.thanol R2;

N[obile phase B: ntethanol R2;

.solvent

Referencc solution. Dissolve I0 rrg of cimetidirrc Sin
ntbthanol R and dilute to ì0 n-rl u'ith the same

Plttte :'l'LC silictt gel GI:,,. plate R.

it4obile phnse: concentrated attrtttonia R, ntethan R, ethyl

acetate R (15:20:65 V/\//\\
Applicatíon: 3 ytL

DeveloPnrent'. over 314 of the plate.

Drying: in a current of cold air.

Deteúiort'. exPose [o iodine vapour urltil maxiin
contrast l-ras beett obtairted and exatnine itl ultra
at 254 ttttt,

ained
to the

Detttctiot: sPectfoPhotonleter at 220 nnr'

-lrr-lectiorl: 50 Prl

Relatít,e retentiott witìr reference to cimetidine
(reteltior-r time = abor-rt l8 rnin): imPurity 9 =' "bo"t
ò.2; impurity E = about 0.'1; in.rpurity D = about^ 

-

1.5; inrpuritl' Cl = about 1.6; impurity B = about 2 0;

impuriiy H = about 2.3;irlrpurity F = about 4 ti'

Systen stLitaltilil)': referetlce soìution (b) :

- ,,t'.solLrtion'. tninimum 1 5 betu'een the peaks duc to

irrpurities D and C

L,inyts:

- corl ectioll .factors: Dt, multìPly

tlre pcak ireas of the

corresponding co = 2'5\

irnpurìtyD=3.3; (ì=06'
- inpurities B, C, D, I, F G, H:fbr each irnpulity, not urcrre

than the area of the plincipal peak ir-r the chrornatograrn

obtnined rvith reference solution (a) (0.2 pel cent)r

- uttspecified intpurities: fol eacÌl impurity, not rror€: thall

0 ;ìimis the area oI tlre principal peak in the cl.rromatograni

obtiLined with referencc solution (a) (0.1 0 per cent);

- tcttnl: not moLe than i tirnes the area of the principal pt:ak

irt the chronatogran obtair-red with referenr:e solution (a)

( I .0 per ceut) ;

- tlisr trcl litnit:0.25 times the area of the principal peak

in t chromatogran-r obtained with reference solulion (a)

(0.05 per ccnt). r
Lr:rss on drying (2 2.32) : rnaxirr-rurn 0.5 per: cent, determined

on 1.000 g by drl'rng iu an oven at 105 'C.

SrrLlfated ash (2.4.14): naxinlum 0.2 per cent, determined on

1.0 g.

AIJS-AY

D.issolve 0.200 g in (r0 rnL ol'trnhydrous acetic acid R'

TrtraLe r.r'itlr 0. ) lv'l perchlor ic acid dercrnlining I'he e nd point
pote ntio nletric ally ()-..2- ?,0).

i rnl- of'0.1 Nl perchloric acidis equivalent to 25.23 m13 ol'

c ol-lr6N6s

S1]ORAGE

Protected fion light.

II4PUIII'TIES

Specifíed impttritíes: B, C, D, E, F, G, H,

itnpn'ities in ntbstances -for pharmaceLltical use): A, I, J

CN

.,./"- \ ì
' 'lrzl.-- s --..-r n, 

..i\ .. CH:

/H
frC

A. nrethyl 3-cyano-l -[2-[[(5 methyl-lH-iniidazol-4-yl)-
rnethl'll sulfan14]ethyl] carbarnimidothioate,

Ilì
tìre

f en (-i:s,

len(: e

dryn ess

be
lhe sarte

ven t

h the

l) an<i not
Q-.2.2.

d dilute

0xarnined
phase A

ron to
s solutiot.t

al of
purities B,

e phase A

gel fc'r

and
nate R;

rur-ncs of

plrase B

nt V /lît

to l0-0 mL n,ith mobile plrasc A.

ReJerence soltiion (b). Dissolve the couterlts of a

cintetìdineior systent suitabillt.y C/ìS (containing i

C, D, E, G and H) in 1.0 rnL of mobile phase r!.

ReJerence solution (c). Dissolve 4 mg of cintetidine 'or peak

Time Mobile phase A

__ (min) (rTl tclL 14)
0 60 100

60 65 100 r 90 [l

65 - r20 90

FLow rare: Ì.I ml/min.

0

) I0

10

Genetal Notices ()) apply to all monognflts and o



Cimetidine hydrochloride EUROPEAN PHARMACOPOEIA 9.0
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CIMETIDINE HYDRO CHLORIDE

Cimetidini hYdrochloridum

î'
N

n t.--^*A*-"t, ""'
HH

H:C

croHlTclNds M,21\8'8

17aos9-30-21

DIFINITION
2-Cyano- 1 -methyl-3 - t2.- t t(5-methyl-lH-imidazol-4-yl) -

methyll sulfanyllethyll guanidine hydrochloride.

Content:98.5 per cent to 101.5 per cent (dried substance)'

CIIARACTERS
Appearance: white or almost white, crystalline powder'

Sotlubility: freely solubie in water, sparingly soluble in
anhydrous ethanol.

IDENTIFICATION
Fh'st îdentification: B, D.

Second identification: A, C, D.

A. Ultraviolet and visible absorption spectrophotometry
(2.2.2s).

Test solution. Dissolve 70 mg in 0.2 M sulfuric acid ar.d
dilute to 100.0 mL with the same acid' Dilute 2.0 mL of this
solution to 100.0 mL with 0.2 M sulJutic acid.

Specific absorbance at the absorption maximum at 218 nm;

6-50 to 705.

B. Infrared absorption spectrophotom elry (2.2.24).

Comp aris on : cimeti dine hy dr o chlori de CRS.

C. ThinJayer chromatography (2.2.27).

Test solution. Dissolve 10 mg of the substance to be

examined in methanol R and dilute to l0 mL with the t;ame

solvent.

ReJerence solution. Dissolve 10 mg of cimetidine
hydrochloride CRS in methanol R and dilute to l0 mL'with
the same solvent.

Plate: TLC silica gel GFrrn Plate R.

Mobile phase: concentrated ammonia R, methanol R, ethyl
acetate R (15:20:65 V/V/W.
Application:5 pL.

Development; over 314 of the plate.

Drying: in a current of cold air

Detec t?: expose to iodine vaPour until maximum
contr has been obtained and examine in ultraviolet light
at 254 nrr'. '

Results: the principal spot in the chromatogram obtained
with the tesf solution is similar in position and size to the
principal spot in the chromatogram obtained with the
reference solution.

D. It gives reaction (a) of chlorides (2.3.1).

TESTS

Appearance of solution. The solution is clear (2'2.1) and îot
rrLore intensely coloured than reference solution Y s Q.2.2,
lv.tethod II).
Dissolve 3.0 g in 12 rnL of 1 M hydrochloric acid and diltLte
tcr 20 mL with water R.

Hoc

B. methyl 3-cyano- I - [2- [ [ (5-methyl- lH-imidazol-4
methyll sulianyll ethyll carbamimi date,

o\ NH2

Ir*ry NHNt^tl'''Vz\-\r'.s HAN-cH./HH
Hsc

C. I - [ (methylamino) [ [2- [ [ (5-methyl- 1H-imidazol-
methyll súlfanyll ethyll amin ol methylidenel urea'

f*N NH

HNì^II"'\4-.s 
"Ar."t./HH

HsC

D. I -methyl-3- [2- [ [ (s -methyl- 1 H-imidazol-4-yl) -

methyll sulfanyll ethyll guanidine,

CN
I/-ryg IHN\III"'' Ér-- s -._,.^- N 

A n. 
cH.

/HH
Hsc

E. 2-cyano- I -methyl-3 [2- [ [ (5-methyl- 1 H-imidazol
methyll sulfi.nyll ethyll guanidine'

N.CN
^tlt-,î*Ar./'.v's

HH

F. 2-cyano- 1,3 -bis [2- [ [ (5 -methyl- lH-imidazol- 4-y
methyll sulfanyll ethyll guanidine,

N 
-cN

H3CrN/\N,cH3
HH

G. 2 -cyano- 1,3-dimethylguanidine,

CN

N
H H il _..

*^". N -". N -,A"- S --,": 
" 

A 
"'CHsll -HH

N
I

CN

H. 1, 1' - (disulfanediyldiethylene)bis (2-cyano-3 -

methylguanidine),

/:N
n* o-t * ot

I
cHs

I. (5-methyl-1H-imidazol-4-yl)methanoì,

r*N
HNI^

Xt-"*tt'
cHe

J. 2 - [ [ ( 5 -meth yl- 7 H - imid,azol-4-yl)methyl] sulfan
ethanamine.

-,l l-yt)-

See the inJormation section on general monographs (coler I'ages)











L]UROI'EAN PHAITMACOPOEIA 9'O

ìlfobile Phase A

(min) (P-er ccut V/1') 
-lL"lj100

100 ) -18 5

Flow tt'Lte'. 1.5 rnl/min'

Detectiort'. sPectrophotometer at 215 nnl

#'o^"n,
il

'^Nu,
D ethYl .Z-aninobenzoate'

,y''-("o"
lll

ort'tè-

fì, 4-rritrcbenz-oic acid,

( 
-ou.

NHz

I:. l3- aminoPl-renYl)methanol'

4-dto"'ltl
-lrt'1/\''

13 4-anlinobenzoic acid,

o

z>/o'""lil
ttrNÀ/

l-l rnethyl 4-trtnitlobetlz'oate'

Iniection: I0 1-:'L.

IdentiJitntiott oJ ilnpttt iti,es: ttsc Lltc cht otrtatogra

ri.ith r.elerence solut.lon rrl) to identify the pe'rk

impuritl'È.
Reìative retenttorr rvith rettreuce to benzocaitre (t

iì,".'= "fr"", 
10 min):impurity E = about 0'!t'

S),st ettt su i tab i lity : r efer ence solution (b) :

- resolutiottt tninitnutn 5'0 between the peaks d

impuritY E and benzocaine'

CalctLlntiort of per centnge contellts :

- for each irnpuLity, use tlìe cotìcellLLation oiber

uation of Primar)' aroll-lil

)' using 0'400 g dissolved

ric acii R and 50 ml- of r

Other de,t table irnpurities (tìre follorving subst

Í prl.r.ut t a suffióielt level, be detected by or:

it i1.rrc rn tt.t.
accelltallce crlt
by the general
use Qo3l). It is therefore not necessal'y Io r'

imp,t.;tit s fot clelnonstralion of compliance

obl-ained
to

utical use):

atÌ'ìe Ill

re[eretlce solution (a)'

Lint its:

- tnspeciJied irnpurities: fbr eacl.r impurity' nr

0.I0 Per cent;

- total: maximum 0'2 Pet cetrt;

- reporting threshold:0'05 per ceut'

Loss orr drying (2 2.32): maxìmttm 0 5 per cent deterrnin ecl

ertniuecl otr
on I 000 g bY drYing ln vacuo

Sulfated ash (2.4 j4): rnaxinturr 0'l
ì0o_'" Ò

ASSAY

n a mlxture
er R.

1 mL of 0 1 ùI sodiun nitrite is etluivalent to I

of CrH,,NO,.

STOIìAGE

Protected fì.onr li ght.

IIVIPURITIES
ces rvor,rld,

or other of

the gener al
rities and/or'

eutical
fy tl-rese

e also 5 J0

0I1201720066

BENZOIC ACID

Aci<lum benzoicum

(',("""'
\-/

C-H,,o,
[6s-Bs -ol

DF,FINITION
Benz.enr:carboxYlic acid

Conf.enl:99.0 per cent to 100 5 per cent'

IDENTTFICAIION
A. Melting potnt (2'2.14) : 121'C to 124 "C'

B. Solution S (see Tests) gives rr:action (a) of benzoati:s (2 3 l)

TESTS

SolutiorrS,Disscrìve5.0girrethanol(g6percent)R:.nddilirte
to 100 Inl, lvitl-r the salne soh'ent'

Appearance of solution Solution S is clear (2'2'1) tnò

colòtrr'1,:ss (2.:.2, Method II)

l\.4,12).1

óoiirnol of intptrrities in sLtbstnnces t'or pharnt

A, B, C, D, E, F, G, H,

HzN

A. ('1-aminophenyl)methanol,

ZY-oalil
\z^NHz

B. (2-anrinophenYl)rnethanol,

o

ZYoncu^ttl"Y
NHz

C. ethyl 3-atnitrobelrzoate,

See t-lte infotntation secrion on getternl monogrnphs (tttver 1tnp5)



0.1 mL of solution S (see Tests) and shake. A bl
develops in the lower layer.

D. To 2 mL of solution S add f mL of dilute nitric ídR,A

EUROPEAN PHARMACOPOEIA 9,0

IDENTIFICATiON
A. Melting point (2.2.14): l5B "C to 164"C, after

105 "C for 4 h.

B. Thin-layer chromatography (2.2.27).

Test solution. Dissolve 25 ms of the substance
examined in water R and dilute to 5 mL with th
solvent.

Reference solution. Dissolve 25 mg of
chloride CRS in water R and dilute to 5 ml- with
solvent.

Plate: TLC silica gel Fr, plate R.

Mobile phase: glacial acetic acid R, water ll,
(5:5:100 V/V/\D.
Application:20 yL.
Development: over a path of 12 cm.

Drying: in a current of warm air.

Detection: examine in ultraviolet light at 254

Results: the principal spot in the chromatogram
with the test solution is similar in position and
principal spot in the chromatogram obtained
reference solution.

C. To 5 mL of dilute sodium hvdroxide solution R
of bromoohenol blue solution Rl and 5 mL of
chloride R and shake. The lower layer is colour

white precipitate is formed which dissolves upor
of 5 mL of ethonol (96 per cent) R. The solution

40 mL of hydrochloric acid R, allow to cool and titr
0.05 M potassium iodate until the deep brown colo
discharged. Add 4 mL of methylene chloride R and

Benzocaine

I rnl of 0.05 M potassium iodate is equivalent to 44.81 mi3
of CrrH'ClNOr.

ST'ORAGE

Protected from light.

0712015:001 I

BENZOCAINE

Benzocainum

o

o^cH.

ceHlrNO2
le+-0e-71

M,165.2

D]]FINITION
Ethyl 4-aminobenzoate.

Content:99.0 per cent to 101.0 per cent (dried substance).

Cì]ARACTERS

Altpearance: white or almost white, crystalline powder or
colourless crystals.

Solubility: very slightly soluble in water, freely soluble in
ethanol (96 per cent).

It shows polymorphism (5.9).

IT)ENTIFICATION
Infrared absorption spectrophotom etry (2.2.24).

Comp arison : b enzo caine CRS.

If the spectra obtained show differences, dissolve the substance
to be examined and the reference substance separately in
ar,rhydrous ethanol R, evaporate to dryness and record ner,lr

spectra using the residues.

TIlSTS

Related substances. Liquid chromatography (2.2.29).

Solvent mixture: acetoniffile R1, water for chromatograph;v R
(s0s0 V/\1.
Tt:st solution. Dissolve 25.0 mg of the substance to be
examined in 5 mL of acetonitrile Rl and dilute to 50.0 ml-
with the solvent mixture.
Reference solution (a). Dilute 1.0 mL of the test solution to
100.0 mL with the solvent mixture. Dilute 1,0 mL of this
solution to 10.0 mL with the solvent mixture.
Reference solution (b). Dissolve 5 mg of the substance to l>e

examined and 5 mg of 4-nitrobenzoic acid R (impurity E) in
10.0 mL of the solvent mixture. Dilute 1.0 mL of the solul,ion
to 50.0 mL with the solvent mixture.
Column:

- size: / = 0.10 m, A = 4.6 mm;

- statîonary phase: end-capped octadecylsilyl silica gelJor
chromatography R (3 gm);

- temperature: 35 'C.
Mobile phase:

- mobile phase 4: dilute 1 mL of perchloric acid R to 100 mL
with water for chromatography R; dilute 1 mL of the
solution to 100 mL wlth water for chromatography R; rnix
9 volumes of this solution and I volume of acetonitrile Rl;

- mobile phase B: acetonitrile R1 ;

reaction (a) ofchlorides (2.3.1).

TESTS

Solution S. Dissolve 5.0 g in carbon dioxide-free
dilute to 50 mL with the same solvent.

Appearance of solution. Solution S is clear {2.2.1 a

not more intensely coloured than reference soluti
(2.2.2, Method II)
Acidity or alkalinity. To 25 mL of solution S add
phenolphthalein solution R. The soiution is colour

.1 mL of
Add

0.3 mL of 0.01 M sodium hydroxide. The solution pink.

tained
to the
the

nd
Yó

ying at

be
same

um
the same

0.1mL
ylene
Add

colour

addition
ves

R and

0.01 M

termined

mined on

te with
r is almost

tinue

Add 0.1 mL of methyl red solution R and 0.5 mL
hydrochloric acid. The solution is orange-red.

Volatile bases and salts ofvolatile bases (2.4.-1,

maximum 50 ppm, determined on 0.20 g.

Prepare the standard using 0.1 mL of ammonium s ndard
solution (100 ppm NIl, R. Replace heavy oxide by
2.0 mL of strong sodium hydroxide solution R.

Loss on drying (2.2.32): maximum 5.0 per cent,
on 1.000 g by drying in an oven at 105 'C for 4 h.

Sulfated ash (2.4.14): maximum 0.1 per cent,
1.0 g.

ASSAY

Dissolve 2.000 g in water R and dilute to 100,0 mL
same solvent. Transfer 25.0 mL of the solution to a

th the
ratlng

funnel, add 10 mL of a 4 glL solution of sodium h R,
10.0 mL of a freshly prepared 50 g/L solution of
iodide R and 25 mL of methylene chloride R. Sha rously,

m

allow to separate and discard the lower layer. Sh
upper layer with 3 quantities, each of l0 mL, of
chloride R and discard the lower layers. To the r add

the titration, shaking vigorously, until the lower la rs no
longer brown. Carry out a blank titration using a ixture of
10.0 mL of a freshly prepared 50 g/L solution of m
iodide R.20 mL of water R and 40 mL of

General Notices (1) apply to all monographs and

ic acid R.
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cfl:

l. 2-(diethy'lamino)-N-(2,5 diniethylphenyl)acetanr

()t/

t-n'^r^ar,
ltlo \"n.

LIDOCAINE HYDROCHLORI

I.i docaini hYdro chloridu nr

CH:
IH

/--f*t(^ N^cH. Hcr H;,o
lll ill
\-A"nÎ -"n.

Referertct'. soltúiotr (d). Mix l.O ni]- of r tion (a)'

l.ó LrLL of reference solution (b) and l' 'ence

solutLon (c) and dilute to 100.0 mL wit Phase'

Colu,ntn'.

- siz:e: I= 0 15 nr, O - 3.9 mtlt;

- st ot i o 1 | 01- )t 1t 
l La s t: . en t1- ca p p e d p o lar - en ù e d d e d o d a à e t'yl sil t I

nnrr',rphó'.rs orgcrttosilica polyntcr R (5 Utn);

rr Fiotl ralt: 1.0 nrl,/mirt
'D 

Drlectiott:.spectrophototrì(:terat230lìlll
lnjet:tiort:20 1-ú'

Run tirtte:3.5 tin-les tl're retention time of lidocaine'

Relatìt'e reterltíort with reference to lidocaine (retention

tiile = about l7;nirr): irrpuritl'H = about 0 37;

imPuritY A '= about 0 40

Systen't sttitcLbilil1: r..eferer-rce solLLtion (d) :

À/ )Rî H - rÈsolu!ior"t tlritrimutn 1 5 betlveen the peaks due to

intl'ulities ll and A

t-""r',,1,',tr'*rr,A: 
not more lhan the a'ea of tl.re corresPondinf{

p.ok iítl.t. chromatogram oblained with lefet'ence

iolution (d) (0.01 Pcr cer.rt);

LrnsDeL:ifìe d imDurifies: for each in-rpulity', llot nore tnatl

the'alei c,f thé pcak dtre to lidocaine in the chrouratograr-tl

obtained with re[ercnce solution (d) (0'I0 per cent);

total'. rtoLurore than 5 times the area of the peak due to

lidocairre in the chlolnatogranì obtained with reference

:;olution {d) (0.5 Per cent) ;

- tlisregttrd lintit: 0.5 tinres the area of the- peak due to

.tidoèaine in the chron-ratogram obtained with refèrence

solution (d) (0.05 Pel cent)'

d rvithout Water (2 5.12) : 5 5 per cent to 7 0 Per cent' determined or'

Lidocaine hYdrochloride

0.25 g.

Sutfated ash (2.4 i4): maximurn 0.1 per cen[, detern-rined orr

1og

ASSAY

Dir;solve rld

i.0 ll]L o (ltrlc

titration
lhe volur
I rrrl, of 0.1 M sodíum hS'droxide is equivalent to 27'08 nrfi

cr4H,.clN,c),H,o
[6r08-05 0]

DEFIN]1'ION
2- (Diethylanlino)-N-(2,6 dirlethyiphenyl)acetrrrnide
l-rydrochloricle monohl'drate.

C.ot'ttent:99.0 per celrt to 101.0 per cerlt (anhydrorrs

CHARACTEIìS

Appearance'. rvhite or almost white, crystalìine p

Sohrbility: vely soÌuble in water, freely soluble in e

(96 per cent)

iDENTIIIC.{TION
Fnst identiJicntiott: B, D.

Setond identi.fication: A, C, D.

A. Nfeltirrg poinr. (2.2.14):74'Cto 79'C, detr:rnii

previous clrying.

B Intìared absorption spectrophotornevy (2'2 24)

contp ar istt t't : lido caine h)' tlr o clil o ri de CRS'

1 C. ,To about 5 mg add 0.5 n:-L oÎ funing.nì.t.ric ttcid R'

l::,io drytìess on a'wat.t-bath, cool and dissolve th

in 5 mL oi acetone R. Add 0.2 nL of alcoholic p

hydroxide solution ìì. A green colottr is pt'oduce

D. It gives reactiott (a) of chloridcs (2.3. l).

TESTS

Solution S. Dissolve 1.0 g in carbon dioxide-Jree

dilute to 20 ntl with the satle solvent

Appearance of solution. Solution S is clear (.2.2 .l

colourless (2.2.2, Method ID

ReJ'erence tlltion (a). Dissolve 50.0 mg of í1,6-

ditnetlqla lineR (impur'ìty A) in the-mobile^p^l

to 100.b rnl rvith the mobiie phase Dilute I0 0 r:i

solution to 100.0 mL n'ith the mobile phase.

pH (2.2.j):4.0 to 5.5.

Dilute t rnl of soluliorì S to 10 mL with car-borr

water R.

Related s ubs tances. L iquid chroma togr aphy ( 2. 2

beTest solutiort. Dissolve 50 0 mg of the substance

examined in the mobile phase and dilute to 10.0

n-robile phase.

er .lì ancl oI C,uH,.Cl]J,O.

STORAGE
and Protec[ed from light

IIvIPURI'tIES

ra'itlr the

C, D, E, F, G, H,I, J, K.

cHr
I

l\/NH2
il\-z -cH3

A. 2,6-dinie:h),Ìaniline,

Evaporate
residue
asstum

-chloro-
in the

e.

and dilute
of this

-(2,6-

Re-fetence solution (c). Dilute 1.0 mL of the test

10.0 mL rvith the mobile phasc

Ceneral Notíces (1) npply to all monographs nnà tt

ile pl.rase



Lincomycin hYdrochloride

CH:

F. 2- (diethylamino) -N- (2,3 -dimethylphenyl)a

B. 2- (diethylazinoyt) -N- (2,6-dimethylphenyl)a cet

(lidocaine M-oxide),

HN-Y CH3

tl

o
cHr

C. N- (2,6-dimethylphenyl)acetamide,

E. 2-2' - (azanediyl)bis [N- (2'6- dimethylphenyl

H*ì^1^""'
cHî \"r.

EUROPEAN PHARMACOPOEIA 9.0

01/2017:0583

LIN COMYCIN HYDRO CHLORIDE

Lincomycini hYdro chloridum

, HCI , H20

Compound Molscular formula

Lin@mycin

Lin@mycin B

clsH3sclN2o6s,H2o 461.0

C17H33C|N2O6S,H2O 447.0

LirLcomycin hydrochloride monohydrate : 17 17 9-49-91

DIJFINITION

monohydrate.
Content'.

comt cîn hvdrochloride and
de, gS.O pór cent to 102.0 Per (lent

- lincomycin B hydrochloride: maximum 5.0 per cent

(anhydrous substance).

CI{ARACTERS
Altpearance: white or almost white, crystaìline powder'

Solubility: very soluble in water, slightly soluble in ethanol
(95 per cent), very slightiy soluble in acetone.

IDENTIFICATION
A. Infrared absorption spectrophotom etry (2.2.24).

Comp aris on : linc o my cin hy dr o chlor ide CRS.

B. Dissolve 0.1 g in water R and dilute to 10 mL with the r;ame

solvent. Theiolution gives reaction (a) ofchìorides (2.3.1)'

T]]STS

Solution S. Dissolve 2.0 g in carbon dioxide-free water R ;,nd

dilute to 20 mL with the same solvent.

Appearance of solution. Solution S is clear (2-2-1) and not
more intensely coloured than reference solution Y 6 (2.2.2,

lú'ethod II).

fltl (2.2.3):3.5 to 5.5 for solution S.

Specific optical rotation (2'2'7): + 135 to + 150 (anhydr'rus

substance).

Dissolve 1.000 g in water R and dilute to 25.0 mL with the

sarne solvent.

Related substances. Liquid chromatography (2.2-29) -

Test solution. Dissolve 25.0 mg of the substance to be

examined in the mobile phase and dilute to 10.0 mL with the

rrLobile phase.

Reference solution (a). Dissolve 25.0 mg of,li_n-comycin

h.ydrochloride CRS in the mobile phase and dilute to 10.0 mL
uith the mobile phase.

Reference sol 5 mg of lincomYcin

h.ydrochlorid lity CRS (containing
iinpurities A of the mobile Phase.

HOH

HNr
N -cHs

o
cHs

cHo

H

CHeH r-t\a^rA"".
ilH
o

cHs

G. N-(2,6-dimethylphenyl) -2- [ ( r -methylethyl) am

acetamide,

H. 2-chloro-N-(2,6- dimethylphenyl)acetami<le,

H

I. 2-(diethylamino)-N-(2,4-dímethylphenyl

H

"t" -Z-ì-* -n'^N ^cn,lll ill
\.4""î \"r.

J. 2-(diethylamino) -N-(2,5-dimethylphenyl)acet

CHrr- H

2'><*>r'-'N^cH"lllllr
\A"nî cHs

ide,

D. N- (2,6-dimethylphenyl) -2- (ethylamino) acetami

K. N- (2,6-dimethylphenyl) -2- (ethylmethylarnino) cetamide.

ît:. the inJormation section on general monographs (cover 1'ags5.)
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IBUPROFEN

Ibuprofenum

H:C

crHrsO,
1156S7 -27 -rl

DEFINITION
(2RS) -2- [4-(2-Nlethi4propyl)phenyl] propanoic aci

Content:98.5 per cent to lOl.0 per cerìt (dried s

CFIARAC'I'ERS

Appearnnce: white or almost '"vhite, crystalline

colourless crystals
ble in
disr;olves

in dilute solutions of alkali hydroxides and carbo ates.

IDENTIFICATION
Firsî identifìcation: A, C

Second identification: A, B, D-

A. Melting poittl (2.2.14): 75 'C to 78 'C'

B. Ultraviolet and visible absolptiol spectropb
(2.2.2s).

Test sohúion. Dissolve 50.0 mg in a 4 g/L solu ior-r of
sodiunt hydroxide R and dilute to 100 0 rnl u
alkaline solution.

Spectrnl rattge:240-300 nrn, using a sper-tropL

tuith u but'td1"idth of 1.0 ntn and a scan speed

than .50 nnt/min.
Absorption maxima'. at 264 nm and 272 um.

Shoulder: at 258 nrn.

Absorbance ratio:

- Arou / Ar-r, = I .20 to 1'30 ;

- A)i2/A2ss= 1.00 to 1 10'

C. Infrared absorption spectrophotomelty (2.2.

Comp ari son : ib uPr ofen CRS.

D Tlrin-layer chronratographv \2-2.27).

Test soltúiort. Dissolve 50 mg of the substan

exanrined in methylene chloride À and dilute:

the same solvent.
CRIi in

[he same

solvellt.

Plate:'|LC silica gel Plate R.

Mobile phase: anhydrous acetic acid R, ethltl 1

hexane R (5:24:7 1 V /V /V.
Applicarion:5 yI..
Det,eloPmenl . over a Path of l0 cm.

Drying: at i20 "C for 30 min

Detection'.liglitly spray with a t0 g/L solut of potassium
eat at I20'C
l]m.

rn obtained
r and size

to the principal spot in the chromatograrn
the reference soìutiot-t.

ained rvith

'IESTS

Solution S. Dissolve 2.0 g in methanol 'tl and dilute to 20 rnl

witlr the same solvent.

Appearance of soltrtion Solution S is clear (2 2 )) anò

c<ilóurless (2.2.2, Method II).

Optical rolatioll (2.2.7): - 0.05" to + 0 05''

Djssolvc 0.50 g in n'rethanol R ancl dilute to 20'0 mL with the

same solvenl.

ReIate<I substances Liquid chronratographl' Q 2'29)'

Tcst solution. Dissolve 20 mg of the subrìtallce 
-to 

be examined

il.rl ,of. of acetonitrile R] ai? <Iilute to l0'0 mL with mobile

pltar;e A.

R'eference solttiion (a). Dilute 1'0 mL of the test solution 1o

iìÍb.o ttL tvith n-robiíe phztse A Dilute 1 0 mL of this solution

tcr 10.0 mL with mobile Pì.rase A'

R L of ibuProfen

,, tonitrile Rl (solution A)'

: liìi s'r.'Jirii'.1i,iil.
p

P the couteuts of a vial of

il tr CRS (mixture of imPurities A'

J c Rl and dilute to 5 rnl rvith

motrile phase A.

Ooltrmn:

- size: l= 0.15 m, O =' 46 mnt;

- stationarl phase: ot:taàecykilyl silica gel for
chrontatogralthY R (5 gm).

lv[obile phase:

" ntobile phase A" mix 0'5 voltrmes of Tthosp-horic acid Il'
340 voltrmes of acetonitrile Rl and 6()0 r'olumes of tuuter Il;
allorv to ecluilibtate and dilute to I00O volumes rvith

Ibuprc fen

Mobile phase A Mobile Phtse Iì

100 ) 15

l5

Solubilitr': practicalìy insoluble in rvater' treely s

acetone, irt tnethanol antl in methylene chloride

ReJ'erence solutiort. Dissolve 50 mg of iLtttprtt.t

meLhylene chloride R and dilute to l0 ml. ulit

pernanganate R in dilute stilJuric acid Il' anò
lor 20 min; examine in uitraviolet ìight at 3tí

Resr.rlts:the principal sPot in the chromatogr
rvith the test solution is similar in position, c

waler R;

- ntobile phase B: acetonrtrile Rl;

lvl 206.3

the same

{rter
not lltore

to be:

l0 nrl- with

Time

_ (nrin) 

-- 

(p9r ccnt V/\/) 
- ---fg:g{-!tt 

-
025 100 u

25 - )J

l) - /u

0)85

85

Flot't rate:2 mL/min.

Detection: spectrophotometer at 214 nnr.

In.iection:20 1tL.
togram
on CRS and the
tior (c) to identifY

Relative retention with refèrence to ibuprofen (retention

time = about 21 mirr):irripurity I = about 0 2;

impurity N = about 0.3; impurity A = ebout 0.9;

impurityB=aboutlL.
System suitability: ref'erence solution (b):

nrobile phase A.

Limits:
impurities A, /, N: for each impurity,-not mor€ thatr'

1.5 timcs the area of'the principal peal< in the chromatogrant

obtained with reference solution (a) tO.tS per cent);

- wtspecified impurities'. for each impurity, not more than

0.5iin.res the area of'the plincipal peal< in the chromatograrll

obtained with reference solutior.r (a) tO'OS per cent) ;

General Notices (l) appb' to all ntortogrnphs anr other texts 2'74i



in the chromatogram obtained with reference

(0.2 per cent);

- disrepard limit:0.3 times the area o[ the principal

the c"hromatogram obtained with reference soluti
Y

(0,03 per cent).

Impurity F. Gas chromatography (2.2.28): use the

normalisation Procedure.

Melhvlatinq solution. Dilute I mL of N,N-dimethy
dimeîhvtacétal R and 1 mL of pyridine R to 10 mL

cHs

A. (2RS) -2 - t3 -(2-methylpropyl)phenyll propanoic acid,

NH2 
and enanliomer

Ibuprofen

- total: not more than twice the area of the princi peak

EUROPEAN PHARMACOPOEIA 9.0

and enantiomer

and enantiomer

impurities for demonstration of compliance' See also 5'-10'

òolnttot of impurities in substances for Pharmaceutical use): B'

C, D, E, G, H, I, K, L, M, O, I Q, R.

peak in
rn (a)

tion (a)

mamide
h ethyl

and heat
. Remove

with

CRS
on (aj,

t 100 "c
the
ture.

2 F-).

termined

mined on

Lof

a blank

mg of

would,
other of
general
and/or

Hgc

Test solution. Weigh about 50.0 mg of the substano

examined into a sàalable vial, dissolve in l'0 mL of

Reference solution (a). Dissolve 0.5 mg of ibuproJer

impurity F CRS in ethyl acetate R and dilute to 10'0

to be
hvt

acetate R,add t mL of the methylating solution' se CO2H and enantiomer

at 100 'C in a block heater for 20 min. AIIow to
the reagents under a stream ofnitrogen at room te

Dissolvi the residue in 5 mL of ethyl acetate R'

H:C

B.

H3c

(2RS) -2- (4-butylphenyl)propanoic acid,
ature.

add I mL of the methylating solution, seal and heat

in a block heater for 20 min. Allow to cool. Rem

reagents under a stream of nitrogen at room Iem

Disiolve the residue in 5 mL of ethyl acetate R'

Column:

- material: fused silica;

- size: I = 25 m, O = 0.53 mm;

- stationary phase: macrogol 20 000 R (film th

Carrier gas: helium for chromatography R.

Flow rate:5.0 ml/min.
Teffiperaturei

- column:150'C;

- injection port:200 "C;

- detector:250'C.
D et ecti o n : fl ame ionisation.

Injection: I pL ofthe test solution and reference

Run time: twice the retention time of ibuprofèn.

System suitability:

- relative retention with reference to ibuprofèn ntion
time = about 17 min): impurity F = about 1.5.

Limit:

- impurity F: maximum 0.1 Per cent.

Loss on drying (2.2.32): maximum 0.5 per cent,

acetate R.

the same solvent.

on 1.000 g by drying in vacuo.

Sulfated asln (2.4.14): maxirnum 0.1 per cen1.'

l.o g.

ASSAY

C. (2RS) -2- t4- (2-methylpropyl)phenyll propanamide,

H3

COzH and enantiomer

H3c

D. (2RS)-2- (4-methylphenyl)propanoic acid,

o

Reference solution (b). rMeigh about 50.0 mg of ib
inio a sealable vial, dissolve in 1.0 mL of relerence

cHg

Hel

E. r - [4- (2-methylpropyl)phenyl] ethanone,

C02lr

H3()

n (b)' 
F. 3-l4-(2-methylpropyl)phenyl]propanoicacid,

H

G (lRS,4RS)-7-(2-methylpropyl)-1-[a-(2-methylpropyl)-
phenyll - 1,2,3,4-tetrahydronaphthalene- 1,4-dicarboxylic
acid,

Dissolve 0.450 g in 50 mL of methanol R. Add 0.4

ohenolphthalein solution Rl. Titrate wlth 0.1 M st

hydroiide until a red colour is obtained. Carry
titration.
1 mL of0.l M sodiumhydroxide is equivalent to
cr3Hr802.

IMPURITIES
Specified impurities: A, F, L N.

Other detectable impurities (the following substa

if present at a sufficient level, be detected by one

thè tests in the monograph. They are limited by tt
acceptance criterion for other/unspecifi ed impurit
by tlre general monograph Substancesfor pharm
use (2034). It is therefore not necessary to itlenti

H:rc

H. (3RS) - 1,3-bis [4- (2-methylpropyl)phenyl]b tan- I -one,

î*. (Í - Y\ î",
,rc.\-\,/ 

.#cHo

,. r-,r r"*nffi*ur^o , [4-(2-methylpropyl)-
phenyll butyll benzene,

2746

these

Set the information section on general monograPhs (cover 1tags5.)
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CO2H and enanliomer

l. (2ÀS)-2-t4-(2-methylpropanoyl)phenyll

H3

CO2H and enantiomer

oHc

Hrc

K. (2RS) -2 - (4-formylphenyl)Propanoic acid,

and enantiomer

OH

L. (2RS) -2- [4-( 1 -hydroxy-2-methylpropyl)phenyl]
acid,

CO2H and enantiomer

M. (2RS) -2-hy dr oxy -2-14' (2-methytpropyl)phenyll
acid,

and enantromer

N. (2RS)-2-(4-ethylphenyl)propanoic acid,

and enantiomer

O. (2RS)-2- [4-(l -methylpropyl)phenyl]propanoic

OH
and enantiomer

P. (2RS) -2- [4- (2-methylpropyl)phenyl]propan- I -

Hgc

Hsc

Oll2OO8zO9l7
corrected tí.3

Q. 2 -14- (2-methylpropyl)phenyll ethanol,

H3C-v:vv-CHs

R. l, 1' -(ethane- 1, 1 -diyl) -4,a'-(2-methylpropyl) d

acid, ICHTHAMMOT

Ichthammolum
DE]FINITION
Ichthammol is obtained by distillation from certain bitumin()us
sch:ists, sulfonation ofthe distillate and neutralisation ofthe
product with ammonia.

Content:

- tlry matter:50.0 per centm/m to 56.0 per centm/m;

- lotal ammonia (NH, ; M, 17.03) : 4.5 Per cent m/m to 7'0 per

cent m/m (dried substance);

- organically combined sulfur: minimum 10.5 per cent m/m

tldried substance);

- :;ufur in the Jorm of sulfute: maximum 20.0 per cent m/;m

,cf the total sulfur.

CHARACTERS

Ap,D ear an ce : dense, blackish-brown liquid'

Solubility: miscible nd with g

solrble in ethanol ( in fattY o
oalaffin. It forms h mixtures '1

.soft paraffin.

ID.ENTIFICATION
A. ). To 2 rrLL

A resinous
The

B. 2 mL of solution A, obtained in identification test A, gi'res

the reaction of ammonium salts and salts of volatile baries

Q.3.1).

C. tle

oric

brown or black. Filter the solution. The filtrate gives

reaction (a) ofsulfates (2.3.1).

TIISTS

A( . To 10.0 mL trate obtained

in mmonia add ethYl red

soi than 0.2 mL rochloric ocíd

or 0.02 M sodium hydroxide is required to change the colour
ofthe indicator.

Rr:lative density (2.2.5):1.040 to 1.085, determined on a

m.ixture of equal volumes of the substance to be examine<l

and water R.

SuLlfated ash (2.4.14): maximum 0.3 per cent, determined on

1.00 g.

AI]SAY

D.rymatter. na 2gof
sand R, prevl ons glz'ss_

rod.Heàton 12 gand
dry in an oven at 100-105 'C until 2 consecutive weighinS;s do

ndt differ by more than 2.0 mg; the 2'd weighing is carried
otLt after drying again for t h.

îrtal arnmonia. Dissolve 2.50 g in 25 mL of warm water R.

Riinse the solution into a 250 mL volumetric flask, add
200 mL of sodium chloride solution R and dilute to 250.0 mL

with water R. Filter the solution, discarding the flrst 20 rr,L

ol'filtrate. To 100.0 mL of the clear filtrate add 25 mL of

2747General Notices (1) apply to all monographs and
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l-\
/---\H(v
\./ -N

-,\ H
HOH

8,. (2S)- l,a-bisl (2S,aR)-4' benzyl -2 hydroxy's- [ [ (

hydroxy -2,3-d ihydlo- I H- inJcn - I -1'l1xrrì rno l -:

lí- 1 i, I -'air"eLt.tyle thyl) pip erazin e 2 -carb oxatni

r>cl -\zN
F. 3 - (chloromethyl)p1'ridine (nicotir.rl'l cìrloride)

INDOMETACIN

Indometaciuutn
H:C

-corH

ocH3

cìeH,6clNon
Is3-86- 1 ]

DEFINI]'ION
2-- [ I -(4-ChIo robenzo;4 )--5 - r'n ethox1'-2 -m ethyl- I

yll acetic acid

Content:98.0 per cent to 102 0 pel cent ('Jried

CHARACTERS

Appearance: white or yellow cr1'stailine powd

Solubility: practically insoluble in rvater, spartn

ethanol (96 per cent).

It shows polyrnorphisn-r (5.9)

IDENTIFICATION
Fìrst identification: A, C,

Secontl itlentit'ication: A, B, D' E

A. Melting poinr (2.2.14):158 'C to I62 'C

B. Ultraviolet and vi.sible absorption sper:tr
(2.2.2s).

Test solution. l)issolve 25 mg in a mixture
of 1 M hydrochloric acid and 9 volumes o1'

and dilr.rte to 100.0 rnl lvith the same nixt
Dilute 10.0 mL of the solution to 100.0 mL

Specijic ahsorbance at the absorption r'naxi

C. Infrared absorption spectrophotometry (2

o
\\
/..-N

cl

s,2R),2-
oxopentyl]

tl20't7fi092

M,357.8

-rnool- r-

bstance).

y soluble in

1 volume
nol R

of -.olvents.
ith a mixture

i,n: 170 to I1)0.

24), withoul:

Mobile phase:

- mobile Phnse A:

- ntobile phase B:

violet-pink in colour-

I-11STS

Related substarrces. Liquid chromatography (2'2'29)'

Solt,ent ntixture: ttcetonilrile R, water Jor cltomatograplty R

(50:50 V/\,1.

Tesl sohttiott. Dissolve 25.0 mg of the substance to be

examined in the solrrent mixtuie and dilute to 25 0 nrl wi-h

lhe solvent tlìxtute.
Il.eference solution (a). Dilute 1.0 n.rL of the test solutio:rr trl

rói.o ml- with the soh'ent mixtule' Dilute 1 0 mL oi th'is

solution to 10.0 mL with the solvcnt mixture'

Re.ference soltúion (b)- Dissolve the contents of a vial of

in',lrlontetacín intpuri\t ntixture CÀS (ir-rlpurities I and J) in

1.0 n-rL of tl-re soìr'ent mixture.

Column:

- size: l= 0 15 rn, O ='1.6 urml

- stationary phase: end-c,zpped phenylhexylsilyl silicn 11el ior
chromatograPhY R (3 Um);

- temperature: 40 "C.

10 g/L solution of ttcetic acid R'

acetonitrile R;

T ime Mobilc phase A Mobile Phirse lì

(min) (per centV/V) , ----_.lQg 
cent VJy---

0-2

,î_ - 1t

I | - 12

I2

12 2l

2t 27

70

70)50

50

50 ) t'0

70)i0

30

3C

l0)53

50

i0)10

-10 ) 70

70

re crystallis ati o n.

Contparison : indometacin CRS

of I volunre of I ùí hydrochloric acid and 9 mes of
methemol R.

Spectral rarrge: 300-350 r-rrn.

Absorption ntaxintun'. at 318 nm

Flow rate . I.0 ml/nin.
De.tection:.spcctlophotoneter at 254 nnì.

ln.iection: 20 ;LL.

turilies: matogram
'tetacitl i ture CRS and the

ined wit olution (b) tc' identitY
purities

Relative retention with reference to indonetacin
(retention tirne = about 18 rnin): inp-rri$ I = about 1'3;

impurityJ=about1.4.
51.'st e m s u í t abili ty : r ef er ence soluti on (b ) :

- resolution: minitnum l.5 betrveen the Peaks due tr)

irnpurities I and J.

C nlculation of p er cen tage co nte nf s :

- for each irnpurity, I'tse the collcentration of indom':tacirr in

reference solutiou (a).

Limits:

- unspeciJiedimpurities: for each impurity, tlraximut.tt 0.10 per

cent;

General Notices (1) apply to nll tnortographs n other texrs
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- total: maximum 0-3 Per cent;

- reporting threshold: 0.05 per cent.

Loss on drying (2.2.32): maximum 0.5 p-er cent, de

on 1.000 g by drying in an oven at 105 'C'

Indometacin

Sulfated ash (2.4.14): maximum 0.1 per cent, dete

1.0 g.

ASSAY

Liquid chromatographY (2. 2. 29) -

Solvent mixture: acetonitrile R, water for chrorna

(s050 V/V.
Test solution. Dissolve 25.0 mg of the substance to

examined in the solvent mixture and dilute to 25'0

Reference solution. Dissolve 25.0 mg of indometacin
thÉ solvent mixture and dilute to 25.0 mL witlì the r

0-5 50

EUIìOPEAN PFIARMACOPOEIA 9.0

C.,t-chioro-N- (4-methoxyphenyl)benzamide,

D. 2- [l-(2-chlorobenzoyì)-5-methoxy-2-methyl-1H-indol-
3-yllacetic acid,

E. 2- [ I -(3-chlorobenzoyl)-5-methoxy-2-methyl- lH-indol-3-
yllacetic acid,

rmined

ined on

PhY R

l- with
10.0 mL

3

() 2H

I\
the solvent mixture. Dilute 1.0 mL of the solution

with the solvent mixture.
CRS in

mixture. Dilute 1.0 mL of the solution to 10.0 mL th the

solvent mixture.
Column'.

- size: I = 0.10 m, Q = 4.6 rr'm;

- stationary phase: end-capped solid core

gelJor chromatograPhY R (2.6 Pm);

silica

- temPerature: 50'C.
Mobile phase:

- mobile phase A: l0 glL solution of acetic at:id R:

- mobile phase B: l0 glL soiution oÎ acetic acid R

acetonitrile R;

Mobile phase A ,Mobile

(per cent V

5.5-8

50a0 50

0

Flow rate:0.8 ml/min.
Detectiont spectrophotometer at 254 nm.

Injection:70 p.L.

Retention time: indomeÍacin = about 4 min.

Calculate the percentage content of C,rHruClì'JO,
account the assigned content of indometacin CRS.

STORAGE

Protected from light.

IMPURITIES

ocH3

F. 4-chloro-M-(4-chlorobenzoyl) -N-(4-methoxyphenyl)-
benzohydrazide,

king into

wouid,
other of
general
ani[/or

these

Other detectable impurities substan

ifpresent at a sufflcient lev by.one 
'

thè tests in the monograph. They are limited by

ct ct ocH3

c. 2-[1-(3,4 dichlorobenzoyl)-5-methory-2-methyl-1H-
indol-3-yll acetic acid,

acceptance cr
by the genera
use (2034). It
impurities for demonstration of compliance. See a

Control of impurities in substances for pharmaceut'
B, C, D, E, F, G, H,I,I.

a'-Y'co'zHtlt
ct/v
A. 4-chlorobenzoic acid,

ocH3

B. 2-(5-methoxy-2-methyl- lH-indol-3-yl)acetic

Hgc

5.10.
use): A,

H. methyl 2- [1 -(4-chlorobenzoyl) -5-methoxy-2-methyl- 1H-
irdol-3 -yll acetate,

I. ethyl 2- [ I - (4-chlorobenzoyl) - 5-methoxy-2-methyl- 1-tJ-

indol-3 -yllacetate,

Setr the inJormation section on general monographs (coter pages.)



EUROPEAN PHARMACOPOEIA 9.0

4-chloro-M - [2- [ t - (+-chtorobenzoyl) -5 -mettroxy-
methyl- 1H-indol-3 -yll acetyll -N- (4-methoxyphe
benzohydrazide.

Reference solution (c). Dissolve O.f g 9f myo-inositol R and

0.É g of mannitol R ín water R and dilute to 10 mL with the

same solvent.

Cohtmn:

- stze: I = 0.3 m, @ = 7.8 mm;

- st:ationary Phase: strong cation-exchange resin (calcium

form) R (9 Fm);
- te.mperature: 85 "C.

Moltile phase: water R.

Flow rate:0.5 ml/min.
Detection: refractometer maintained at a constant temPeratlue
(at about 30-35 "C for examPle).

Injection:20 pL ofthe test solution and reference solutions (b)

and (c).

Rur,r time: twice the retention time of rnTo-inositol.

Relntite retention with reference to rzyo-inositol (retention
tim,e = about 17.5 min) : impurity A = about 1.3;

irnpurityB = about 1.4.

Syslem suitability: reference solution (c) :

- tesolution: minimum 4 between the peaks due to
m7o-inositol and imPuritY A.

Limits:

- i imPuritY, not more than 3 times

1 Peak in the chromatogram
( solution (b) (0.3 Per cent);

- unspeciJied impurities: for each impurity' not more than the
areà ofthe principal peak in the chromatogram obtaine'l
',,rith reference solution (b) (0.10 per cent);

- t'otal: not more than 10 times the area of the principal peak
j.n the chromatogram obtained with reference solution (b)

rll.0 per cent);

- disregard limit: 0.5 times the area ofthe principal peak ì n
the chromatogram obtained with reference solution (b)
(0.05 per cent).

Bar:ium. To l0 mL of solution S add r mL of dilute sulfuri':
acid R. When examined immediately, and after I h, any
opalescence in the solution is not more intense than that in a
mir.tr.lr. of I mL of distilled water R and 10 mL of solution S.

Lea.d (2.4.)0): maximum 0.5 PPm.

Prepare the test solution by dissolving 20.0 g of the substarrce

to lie examined in 100 mL of water R' heating if necessary, and

dilrrting to 200.0 mL with dilute acetic acid R.

Warter (2.5.12): maximum 0.5 per cent, determined on 1.03 g.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
rel'ited substances with the following modification.

lnjection: test solution and reference solution (a).

Calculate the percentage content of CuHrrOu from the declared
content of myo-inositol CRS.

IMPURITIES

Sp,z.ciJied impurities: A, B.

A. o-mannitol,

OH

HO\J,'l\y,OH

B. propane-1,2,3-triol (glycerol).

mrlo-INOSITOL

myo-Iîositolum

H

HO- OH

HO OH

cóHpo6
[87-8e-8]

DEFINITION

Cyclohexane- 1,2,3,5 I 4,6-hexol.

Content'.97.0 per cent to 102.0 per cent (anhydrous

CHARACTERS

Appearance: white or almost white, crystalline

Solubility: very soluble in water, practically insol
ethanol (96 per cent).

IDENTIFICATION
A. Infrared absorption spectrophotom etry (2.2.24).

C o mp ar ison : my o - in o sit ol CRS.

B. Examine the chromatograms obtained in the

Results: the principal peak in the chromatogram
with the test solution is similar in retention time
to the principal peak in the chromatogram
reference solution (a).

TESTS

Solution S. Dissolve 10.0 g in distilled water R znd
100.0 mL with the same solvent.

Appearance of solution. Solution S is clear (2.2.1)

colourless (2.2.2, Method II).

Conductivity (2.2.38): maximum 30 prS'cm-t.

Dissolve 10.0 g in carbon àioxide-free water Rp
distilled water R, with gentle warming if necessary,
to 50.0 mL with the same solvent. Measure the con

the solution while gently stirring with a magnetic

Related substances. Liquid chroma to gr aphy (2. 2

Test solution. Dissolve 0.500 e of the substance to
in water R and dilute to 10.0 mL with the same sol

ReJerence solution (a). Dissolve 0.500 g of myo-i
water R and dilute to 10.0 mL with the same sol

ReJerence solution (b). Dilute 2.0 mL of the terst

100.0 mL with water R. Dilute 5.0 mL of this
100.0 mL wifh water R.

01 1805
cof ted 7.0

M,180.2

tance).

ined
nd size
ed with

lute to

from
nd dilute

vity of
rrer

examined

ol CRS in

.ion to
nto
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