
INTRODUCTION
There is a grow ing re quire ment for the quick, cheap

and sim ple meth ods to ob tain the re search re sults for use
by phar ma ceu ti cal in dus try. The im pu ri ties pro file has be -
come es sen tial as an im por tant re quire ment for ac tive
phar ma ceu ti cal in gre di ents and ex cipi ents. It may be used
for spe cific qual ity con trol (QC), and due to util ity, for
fin ger print ing ap plied to iden tify and con firm pro ducer.

Paraceta mol is an an al ge sic and an ti py retic drug avail able 
in sev eral phar ma ceu ti cal for mu la tions com monly rec om -
mended to large va ri ety of pa tients. The Euro pean Phar- 
ma co poeia mono graph on paraceta mol speci fies sev eral im -
pu ri ties in clud ing N-(2- hydroxyphenyl)aceta mide,
N-phe n yl acet amide, or 4- aminophenol. Those im pu ri ties
may origi nate from syn the sis or deg ra da tion of paraceta mol
and they may in crease the risk of harm at mass con sump tion.

A lit era ture sur vey re veals the re ports con cern ing analy -
sis of or ganic im pu ri ties [2] of paraceta mol such as high
per form ance liq uid chro ma tog ra phy [5] and thin- layer
chro ma tog ra phy [4]. To the best of our knowl edge there are 
no static head space gas chro ma tog ra phy mass spec trome try 
(sHS\GC-MS) meth ods, ena bling iden ti fi cation of paraceta -
mol or ganic im pu ri ties in its for mu la tions. 

The most use ful and rec om mended method for iden ti fi -
ca tion and quan ti fi ca tion of vola tile com pounds pre sented 
in phar ma ceu ti cals, due to its ex tremely sepa ra tion ef fi -
ciency and unique fea ture of the stan dard ised iden ti fi ca tion 
of the ana lysed com pounds, is cap il lary gas chro ma tog ra -
phy [6]. Head space tech nique [1] is rou tinely used for the
or ganic vola tile im pu ri ties (OVI) analy sis and chemi cal
sig na tures of phar ma ceu ti cals es pe cially at com bi na tion
with solid- phase mi cro ex trac tion [3]. 

In the pre sented work, the chemi cal pro file of the se -
lected paraceta mol tab lets and its po tency as a sim ple and
rapid tool for iden ti fi ca tion of the pres ence of im pu ri ties
and QC of phar ma ceu ti cals has been re ported. 

MATERIALS AND METHODS
Chemi cals: Aceta mino phen stan dards was pur chased

from Sigma (St. Louis, MO, USA). Phar ma ceu ti cal for -
mu la tions (an al ge sic tab lets) were pur chased from lo cal
mar ket (de noted as prepa ra tion A and B).

GC con di tions: sHS\GC-MS analy sis was per formed
us ing 7890A Ag ilent GC sys tem cou pled with 7000 Ag -
ilent tri ple quad  mass spec trome ter op er ated in elec tron
im pact ioni sa tion (70eV) and com bined with 7697A Ag -
ilent head space sam pler (Palo Alto, CA, USA). The
tem pera ture of front in let, trans fer line, ion source, and
quad ru pole was set at 250, 230, 280, and 150°C, re spec -

Ap pli ca tion of sHS/GC-MS method for the iden ti fi ca tion 
of paraceta mol im pu ri ties in the se lected phar ma ceu ti cal

for mu la tions
RAFAŁ PIE TRAŚ*, AG NI ESZKA STASZEWSKA, ANNA GU MIENIC ZEK, DOROTA KOW ALC ZUK

* De part ment of Me dici nal Chem is try, Medi cal Uni ver sity of Lublin, Po land

ABSTRACT
Sim ple and rapid quan ti ta tive pro ce dure based on gas chro ma tog ra phy mass spec trome try in com bi na tion with static head space
was de vel oped for the iden ti fi ca tion of paraceta mol and its im pu ri ties in com mer cially avail able an al ge sic tab lets. The pro posed
pro ce dure pro vides rele vant ana lyti cal re sults and an un com pli cated sam ple pro ce dure.  Sam ples were sepa rated on HP5- ms cap il -
lary col umn us ing he lium (1.5 ml min-1) as car rier gas. The quali ta tive iden ti fi ca tion of ana lysed com pounds was car ried out on
a tri ple quad ru pole mass spec trome ter in scan mode equipped with elec tron im pact ioni sa tion (EI) and rec og nised by NIST Li brary 
(NIST Li brary match  90%). The elabo rated pro ce dure is suit able for the iden ti fi ca tion of paraceta mol, its im pu ri ties (N-phe n yl -
acet amide. N-(2- hydroxyphenyl)aceta mide) and vola tile or ganic com pounds.

Keywords: paracetamol. impurities. headspace analysis. GC-MS

2012 © Curr. Issues Pharm. Med. Sci.  Vol. 25, No. 3, Pages 303-305

Current Issues in Pharmacy and Medical Sciences
Formerly ANNALES UNIVERSITATIS MARIAE CURIE-SKLODOWSKA, SECTIO DDD, PHARMACIA

on-line: www.umlub.pl/pharmacy

Corresponding author
* Chair and Department of Medicinal Chemistry, Medical University,
   4 Jaczewskiego Str., 20-090 Lublin, Poland
   e-mail address: rafal.pietras@umlub.pl



tively. Sepa ra tion was car ried out us ing HP5- ms ((5%
phenyl)-met hy lpol ys ilo xane), 30 m x 0.25 mm i.d., 0.25
μm film thick ness) with he lium of high pu rity (99.9999%, 
Messer, Chorzów, Po land) as car rier gas at a con stant
flow of 1.5 ml min-1. The ini tial oven tem pera ture was
30°C (held 2 min) and in creased to 250°C (held 5 min) at
rate of 10°C min-1. The head space (HS) sam pler was con -
nected to the GC front in let via a heated fused sil ica
cap il lary trans fer line through the split\split less in jec tor
op er ated in pulsed split less mode (pulse pres sure 50 psi
un til 0.1 min). A 1 ml sam ple loop was em ployed. The
tem pera ture of HS oven, loop and trans fer line was set at
150, 170, and 180°C, re spec tively. The mass de tec tor was
operated in scan mode and the data was car ried out over
a mass range of m/z from 30 to 450 at a rate of 4 scans s-1.
The ana lytes were posi tively iden ti fied by com pari son of
their mass spec tra with those col lected in the NIST (Na -
tional In sti tute of Stan dards and Tech nol ogy) Li brary
(mass spec tra li brary v. 2.0 f, build Oct. 22 2009). The sys -
tem was op er ated by Ag ilent MassHunter B.05 soft ware.

The ex trac tion of im pu ri ties from the ex am ined tab lets
was per formed us ing 20 ml HS vi als con tain ing 1.0 g of
pow dered tab let. The vi als were sealed with a PTFE- lined
sep tum and an alu min ium crimp cap, and then con di -
tioned for 30 min at 150°C. Once equi lib rium was reached 
the vi als were pres sur ised to 14 psi within 1 min (flow to

pres sure). The sam ple was in jected to the GC with
a sam pling time of 0.5 min.

RESULTS
sHS\GC-MS method was ap plied to iden ti fi ca tion of

paraceta mol or ganic im pu ri ties po ten tially pre sented in in -
ves ti gated tab lets. The pro posed pro ce dure al lows the
iden ti fi ca tion of 17 dif fer ent com pounds. Most of the com -
po nents iden ti fied in all of the ana lysed sam ples were
char ac ter ised by in suf fi cient match ing (<90%) to NIST
Mass Spec tra Li brary. Sev eral vola tile com pounds and
parace- ta mol or ganic im pu ri ties such as N-(2- hydroxyphe- 
nyl)aceta mide, N-phe n yl acet amide, and 1-(4- hydroxy-
phenyl)etan one were de tected. The iden ti fied or ganic im -
pu ri ties (match 90%) of ana lysed ta bles are pre sented in
ta ble 1. An ex em plary vola tile pro file ob tained for the stan -
dard and se lected paraceta mol tab lets are shown in fig ure 1.

Ta ble 1. The se lected com pounds (NIST da ta base match ing
90%) iden ti fied in the in ves ti gated paraceta mol tab lets

Compound RT
[min]

Match
[%]

PTA
[%]

1-methanone 11.060 91.00 0.01
Acetic acid   3.370 91.10 0.11
Menthol (3) 11.421 98.07 9.78
N-(2-hydroxyphenyl)acetamide (2) 17.978 96.25 5.61
N-phenylacetamide (1) 14.974 93.21 1.39
Phenol (4)   7.831 94.83 9.01

PTA – percent of total area of the chromatogram; RT – retention time;
1-4 the impurities 
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Fig. 1. sHS\GC-MS full scan total ion chromatogram of volatile profile obtained for the investigated tablets (1-4, the identified
impurities)



CONCLUSIONS
The de scribed static head space gas chro ma tog ra phy

mass spec trome try (sHS\GC-MS) method has been suc -
cess fully ap plied for the iden ti fi ca tion of the paraceta mol
im pu ri ties (Ph.Eu. 7.0) and vola tile or ganic com pounds
(VOC’s) screen ing. The elabo rated method of fers an in -
ter est ing al ter na tive for QC fal si fi ca tion con trol and
iden ti fi ca tion of the un known iden tity phar ma ceu ti cals. In 
ad di tion, pro posed pro ce dure, auto mated and un com pli -
cated, re quires no sol vents and in con sid er able prepa ra tion 
of the sam ple. 

Ac know ledge ment: The pa per was de vel oped us ing the
equip ment pur chased within the Pro ject “The equip ment
of in no va tive labo ra to ries do ing re search on new medi -
cines used in the ther apy of civi li sa tion and neo plas tic
dis eases” within the Op era tional Pro gram Devel op ment
of East ern Po land 2007-2013. Pri or ity Axis I Mod ern
Econ omy. Op era tions I.3 In no va tion Pro mo tion.
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