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PHARMACEUTICAL

ARALYSIS

Simultaneous determination of paracetamol and
chlorpheniramine maleate by micellar electrokinetic
chromatography
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1. Introduction

Mnm gold remedis contam one o mors st
tgredients. which lsclude perscctamol (PARA),
chiprphenivanite maleale (CPM), diphenhyilrs-
mine hydrochlonde DT, mpatidior bydrociin-

* Couioanling sother Teld o GRS Sars | g B o
A=-247Sr,
o addrerr pylliimahicel e ih (L Sassensh)

ke (T¥L), phenylpeopamleming hydeochloride
(PPA), detromethrphan frydrobromale: (TIEX)
losuladine (LOR), wpirin (ASA) sod caffeine
(CAF) (Fiz. 1) Simfanecus sepunition of these
compaanids cag be problemunc sinco they show
som slgsiler phycal wnd shemieal charuieristica.
Srveral mothods Have been proposed For é»gn' fysis
of these compounds such = specyrophotomelty
{1-61 HPLC [?- 12} 200 capillary siscmphoresis
WIED |13-23] Spectrophotometric  methods
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unonlly requime munple pro-ireatments (e extrac
Hog,  vompdes Trmatiot. ] which can be
laborivud  wnd  time  consuming,  Addiionslly,
wome ol the cold  remedy snpresbems s bade
deagh, drbich stimmgly. reoct with the stithesaty
phutsir of tho reversed plise high perfarmance
ljrund chprmitagraply (RE-FIPLES Tha cvss
Wi peik usyminctry and low separitivs efficeney
Compired with erher technigues CE fi & mocro-
attalylha) mothod, which provides advimtagss in
ternt ol simphicity, igh efficiency, low cost snd
shoyt amalysts time. Major drawbacks of CH s its
semitivity reprodusibilily, which srully s
lwer than those obtained from HPLC Micelis
electrokinetle chiomatogruphy (MEKC) = ooe
mods of CE that i welul for the ssparation of
charged compounds, with smular cectrophartic
mihilitics, and teattal amalytss Scmmtion 0

MEKC occun by the we of cither vlurged ol
esutnil rwiftenon sorfactants 1hus the scputation
mreshaniza: I based o dilfereness ol alectrophor-
b emabilitses. partitioning of amalytey dml riitits
mlP‘I'lzu:

previoos sidy of o group |23, vl
thal FARA, (M, Wﬁuﬂﬂhﬁiﬂmn well
np_:m_n! woos 0 mM srdlin
dilinlrogenphospimta=mdinm  (efirubonrate biifer
amamitig 50 mM podiun dodecyl pulfate [S0%)
aud 8% viv McOH, pH 90, Siscs, there s no
report ot the smuitastons separabiom of the tine
cold semedy ingredients shown wm Fige | the
mmvﬁﬂﬁnﬂfnﬂuﬂuﬂuﬁthﬁmﬁm

f the MEKC condfhon for theseparation of thess

substanoes (e inflisomes-of 4ypes ol ammeinis of
ot modificrs I;mﬁﬂ' ﬁlu:uﬂmﬂnmﬂn&.pﬂ
Temperuiure snd wigs were systematoulfy -
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ummed, The apomized condition way sulidsted
aml upplied for quantistion of PARA and ©PM
dwold mhiets,

L Experimental
20, Chomelial,

PARA, CPM, DPH, TPL, 'PA s wxdnm
ietrahomie were from Aldrich [Misagkes, M),
USA} and DEX, LOR, ASA, CAF, SDS. =
satiom dibydrogenpharphaty wess from Sigems
(51 Lout, MO, UEAY Methanol (M=tHT) ctha
nal (B, ispieapatsol (i-PrioH) and seonitsile
(AN were TIRLA Tgrade, ull other reagesty were
ul amilytienl reapent grnde awd weter wa deio-
nized dintilied wates

T2 dnvtrumentatton ard clecicophurcne proceshan

CL mensurcamenis wers performed on 8 “YCE
dystem (Hewlen Phcksrd, Wallbrons, Gormany)
efuipped with » diede-wrmiy. detectar. dn wina.
wiatle tjector, and. an aulassmplir, Sepsraons
were carrimd ot using fised-ulics capillary lubes
Pulymicro Techouluges, USAT wilk-s toral leagth
ol 585 cm, un elfective length of 400 am snd 4
mnet dinmeter ol 75 pm. The deiector wivelmgth
wih 24 o with o baodwatth of 4 =m0 AR
experinienis were eitisd oul i 3 politive i
{ungde At the infet and cushede at the outlet)
Samyple injectinm were achisvad mmg (ke prooare
mode fur 10 o at 50 mbgr "0E Ciembistion
wiftware (Hewlell Prckard) was wsod for metu
menti] contiol, dils aeguisition anil data hand-
ling. ; e

fur 4 now tuhe, the fube wes pre-
conditioned by tinalog with 0 1 8 sodiu bydroe-
e ¥ ) g, followsd, by, deienized water for 10
i, For routimg imses, e lube was wailsed with
0.1 M sodium hydzoxide Tor 2 min, fobivwel by
doiorized water for 2 min, uod them the baller fior
Tl A electralists con alter the ermpesition of
mmatie flow (EQRY the tuffer sobmion was
replaeed afler five mjcctions 1 s fimh
reprodueillily.

1t Seomdued preparattivg

Slock standard aed working stumlund solunions
sre picparcd o deiontred water At & congenim-

o of |[(Kxkand 100 jgfmi; respectively. Tn case of

LOK, MeOI wes s the solvant. All yulutiang
woTT fikered (Rrough a 02 um menibeans price
Imjectim

-4 Loearoy, peecinon, aecuracy, recnoer, dimibi- o
shetcelun LEOD) aml finie of queniliceelont (800

Methed lineanty wes crahiated by mjecting live
soacestmtions of the workimg staylund selutions
ovr e mmgs of 10230 ggiml (0 o3 The
cabibiation cusve wan plinted betiwicen. lie: gl
unl the wandind solution conientrations gid
regrEsan. Sqiition mmid o v eoctticient (F)
wa obtained using Microsoll pxeys @
precming was deizTmined. by repetitive injecling
U wrmndbugd sttt w2 280 puglen) (o 100, Rl
diy mmd fnterday pricion wan performed by
scsalyamg the standind silutions a1 vunpus eon.
centrations (10, 4, 100 aid 290 pghud) anld an 6
diffcrzm days im = &), respeciively The precinion
was exprentad o LS Accutucy dnd focovery
wete determised by standard addition metlisd
Baandand solutions magiag from 30 (0. 1300 o the
labal ot (300 g wnd 23 jug per tubler fot
FARA amd CPM, respoctivaly) wete added into
the sunples. The sccumy wim salculated i i
of percent recovery (%R the raihd Of ambunt
standand smeuvernd and | slandand added), The
wnoamt o suedird which coskl be detehed

with a wgnal to noie fatlo (SN} of ¥ was

cosmaderad 1a be the LODL The lowest ampunt of
wandard. which could be g with SN ol
s defined i he 10K

23 Dyvievemacion uf parscetamal ingd
chiorphenstmnime mdetr tn fadfets

Five different brands o cold tables were
purchasad from Incal drugstorss. Twenty fablets
of sach brand wers fincly powdered und the
equivalesit-of cae fibiet was weighed and dihued
to £ve the ooncentratiim of TO0 ugfmi {0 dejonieed
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water. Al aimple slimions wee filicrsd thonzh =
0.2 pm menbrane gror injection (o= 33

21 Optmization of MEKC conilisiin

Optimization experinents for Uhe sparmion of
ihe mine cold remedy inwoedicnts wesg fariber
bavestigated from the previoms study [25] The
mituil  huffer gystem was o 10 mM sodiun
diliydrogenphnsplinie- sodium tetrabarses bniffer
contulning 50 mM SDS wad S wy M<OH, pH
91 The separation of the investizuted compoands
i the absenve uml presocse of SD5 was
compired dince our previous dute showed [hay
witliril S5 powkn of CI'M und DEX couiid ool
be resctval (31) 1o the presnt sy, elfeces of
TYpes (MeOH, BHOH. (-PrOfl, AUN) und percen.
tages ol organic modifies (0-30% wiv), comasntrs-
lipms (5=30 mM) wel pHa (4.0 100 of- sofisie
diliydrogenphosphinie - wodium  1etiaboreio =t a
tatio ol 11 gsop buller, temperatiine {25 34 0
and voltage [10-25 kKV) were investipniod The
bulfer pH Wi wontrodled by sddition o 0.1 M
LHey or 1 M NulH, Throughous she amdy,
peak rewodution (R = 21 = 1wy =wi) was deter-
miriedl by Lhe seperatien of DPIL snd DEX stuer
they wittw the twn closey peaks

L1, Effecir of Wpes and pererneages of orpmmis
erictef{fir

Drgante modifiors play . an mmporfam role m
improving sepatution efficiency end selectivity. fu
MUEKC Typleally, small amomute of organic
midifier Inerease the migration wailow end
testluton of the separation diz o the reduitios
of the micellar slectrophorelo meobiliny, This e
iﬁmuﬁéi_-hf_l&dﬂ&mﬂfﬂuhﬂﬂ'wmhﬂhﬂj
and the EOT (hrough their sbilily 1o dismupt the
erdored sttt of water molecdes A ddition-
ully. orgamc medifiers reduce the thomal diffu-
wioh rod ineprove anelyie solubillny resulting in the
ebancenvint of reeiution. Restills shoved 1hat in
the absence wdl prescnce” of small smownt: af
slenhal (3% wy), the aomber of peak scp=ratod
and the migration order of the i o

pounids were smibr The mismtion ordér wiss
PARA, CAF, LOB. ASA, and CPM fullnwed by
the owrispped peakis of DPH; DEX. PPA and
IPL, repectively. Lengthermg of the ulcohil
chain did sol gready Iinpeovs the separation, bot
an moesse of the ot migmdon e wes
obtamad: |50 min i the shene of alahal,
5.9 min b MeOH, 278 min by BiOH and 133
mum o {-PrOLE This was (e to the eplargement of
the nrigration window. Further freroased in MeOH
(104 wiv) did not ‘give. satiéfying cebulis
whermse mddmg ACH @ the organic modifie
gave premiing esulie. In the presvace of 594 4y
AUN, CAF, LOR, ASA und CPM wierw eluted i
scpurated pesks, whercas PARA, NPH, DEX,
PPA and TPL co-chuicd ar 255 'min Ar 1% By
ACK, the resolution wes furhier decreused since
CEM wan inclnded o the overlapped peuk ut 43
nun. Intecssringdy, o speafic amoint of ACN win
fequired for the somplets soparition of all eomy
prowends (Fig. 20 Baueline sopacation of sll analytes
with the e realenbuted from DIPH wnd DEX
peals) of I was pbdained wiem M% Wy df
ACN wan wdded imto the buffer. The totil iy,
wsr 255 mm with the migration arder of PPA,
CAF, PARA, CPM, DPH, DEX. TPL, 'LOW and
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I3 PARA 20y CFRE] D 181 D, 1) TRE. iy Lot
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ASA, cespeetively. Purther inchesses in the amnost
OF ACN decreased \be separation cficicncy s
g the peaks of DEX and 1DPH (0l 2954 vA) end

PPA and CAT (it 30R% viv) tn ownrizp. Addition of

eitremely high umounts af ACH = 369 viv) had
mirked effecti om the scpariion snce {I reduced
the: partilioning of the aralytes tato muelies jis.
sohiie micelle Interaction) and erpessd the mi
gration window. Miclle formation was slowed
dite 1o the aalvephatic intersction with mmiividual
surfpciunt molocules Coingquently, the separe-
Wem tficency was decreawed whes 2% snd 30% why
ACN was added into the bulfer coyiuming SDS
thie surfactang:

B2 Bffeers of Bufler concmieation sl gl

M biudfee copucrpiration o jome strengih
urently allecis the EOF und th current generiied
m thg capillary bed. Fig ¥ ahows (bt ingremung
al the bulfer conceataitinn to 20-30 mM. umly
tengiligoed the migrution time wilbost enhance-
mint of the sepacition. At Ihese woncsiistione
the. ing comprunds wern seporated o sven
peaks witli (he migration order of FPA, UAF,
PARA, CM, DPH, DEX uud T, toapectively,
whierpus LOK sl ASA ool mis e detectad m 6)
mn. When the bfTer copeentration was lowered
o Sl 10 M, ol cottiponnds sore sluded b the
Sune ordor with the iotal L, of 228 wod 355 mip.
AlLS mM, PI'A and CAF wers i comftetety,

0.9

= 608

£ suo0 =~

E w00/ —
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o =
10,0 4 tﬂﬁ -
L

Fip 3 Pt oF ‘mipaiies e v bl e
Conditons  vusems  * oucemtmatios o s
Hsebrrgem hesirhichi— sodtio =1t biraty bufier (2t % ik
Vb wmitatzrrang: S0 sndd S8 and 2R v AR ST B e
mrlﬁ:l’._h:m.lr':nﬁ;'_l

separated. whoroas al 10 mM the % of hoth droes.

was 7.2 Thus the 10 mM buffar was catried out
For farther studies _ _

The buifer pll influsnces (he scivctivily, separa.
tew efficency aed migration: order in CE, espe-
cially fur cioschy relaied compounty, Generully,
socscanng the pH redoesy the POF, while incress-
ing of pll cnhiuce the EOF. Ar pH 7.0, the
wcphration of ihe cold remiedy ingredients eould
not be achicrod i they wem deticted us ome
Pk whick cochated itk the EOF mi 139 min,
Luhn'ﬁilhkpllmd.ﬂdidnmhuprnm‘lﬁhn
separstion bt ssused overlapping peaks The
total 1, wes 19, mrn wath the migrution onder of
the overlapped PRA/CAF, PARA, LORIASA,
DEX, TPL, and DPH. The compounds Were
Auted ko whive nd sight peakh with (e Lol 1,,
of 255 wod X0 min &) pld 90 and [[LRIS
respectively. The migration order at both pHs
wits umiiar, which was PPA, CAF, PARA: CPM,
DRI, DEX, TPL, LOR and ASA, respectively,
However, PPA sl CAF covelured at gl 10,00
ASA was aot incorporaterd fite (he miceltes anid
wies chitted Laat singe I waen' highly boumeed i the
Busic pH buller giving Il o oegative charge resil-
g @ am arractivm tivwmndy the anode.

LLL Fifecr of rwprrariure and tollingr
High tewpessture atfects the vty of the

hulfer toqulting m the incrense of the EOF aivl (he

whwervind slectrophionetic mobiliey and (he degronse
of the migruibon tiwe Use of high wnltiige
enznoes the EOF und the elecirophoretic vielocity
giving & shoet stalyyis time. Thus, high pepurtion

efliciency wea obtames| since difusion, whiol
cantey band beoadening, o mintmsed. Lowever,

g volinges o isuce & high eurrenl and ol
hopnng, whick may catse Imlibility of uniifyies
and bower migrition tme reproduciility. T phiy
study, both temperiiure and voltage did nol iller
the selecrivity o migration order of ths sepasalion.
Al aralyizs wers completely sepurated at 25, 3
ded 3370 with the resdbistion (culeutated (i

DPH and DEX peaks) of 4.6, 3.0 und | 9 apd the-
utal L of 347, 355 27.6 min, respectively. The

tmmpeeiuge al 30 0 was srlected 39 a eompromis:
for the wesdlition snd anaiyes tme, When apply-
g the voltmee of 10, 15 20 und 25°EV, | |ie
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respectively.- At 100 LV, the pots) migratios dme
wAs lengthening 1 more thag 60 mm and the
peakis of CPM, DPH. DEX, TPL mnd LOR were
rosdening. At 20 and 35 £V, the toul migrtion
bime ke 24| and 153 min, sespeetively, howewer,
DFH and DEX, were 5ol complitely sepmrmsed.
Thus; the optmmum condition for sl

wies w5 LY, which provided the ressnsabls
migrition time (255 min) wnd sn sepoalde
resolutiom (Re - 10),

32 Merhad nadldicnm

Upsder the oplimmesd MEKC condmans (Fig 4).
tlid content of PATRA und EPM i ssmiplor cen be
auatified Callbmtion curves parametess wod
statlslis for PARA wnd CPM 2= jn Table |
Redulty were anleulated wing peeh sres sicee i
provided the Bes| comelntion wiih the umalies
VRS0 Ealibieation carves for Both imgredissts
werd linear ining limar regtossion iy
=250 jig/ml, with corelanion ooelluients
0,094 for il curves. Injeetbon precsion determinsd
by ten replicate mjections of the-standard solutions
HE 250 ppiml, siowed the SR SD satculyied
feom. ek weza wl' 17 dod 24% Gw PARA s
EPM, respoctively, Intmeduy procision from s

eeplicans ljeetiany of the tendard solitions a 1),

i
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Bl du = blm TG 11 Mt
g 2410 B2 2

S 100 amd 29 il wis within 19 for the
sagration tame and 2% fof peak ares (Tiible i1
The SR80, of imer<tniy vurinbility, istermiliied
on filtllermnt days ab ope poiat of e calibration
cttrve (1) igfind, o = 3) wern within & and $1 for
the migetion (ime wid pesk wred. tsapectividy.
Vhe SHLSL ane scceptatile i CF  coudiwis,
sithough they are slightly higher than  thowe
vhlained from) TIPLC techmigue Reveveries, (e
berimined by standaid wldition method, showed
goond icxurmiry of the methon (Table 3) The mean
recovesy was (O06H, wud (he e’ SR 5.1 itk
21y swaming the kibeh amuone of 500 mp. per

= = -

Tig 4 A pypaal mhmmmiugugniqhﬁﬁp:-uﬁnnﬁﬁ-ﬁpmﬂm ey rrsenlilisgbors:
st ek btifller cremring S 134 SO8 wod 3% wiy ACW, 511 94, Gsher comsios soe s e




£ Temprmmzgd ox 2l [ X Pl Biesaed Anel 1} {355) 4£7—p7%
Tele 2
Imtridiy pressmmm of FARA and CPM {» &
Clonemtrmion |ygtent) SRS PARA) WEST (CEMI
(1] i1 4 | s id
i a =1 ] =
1] 3 i% g i3
25 & | L] 3 3
wabler far PARA, The meayl recovory wme 9955 ol
ALt men YRSD, wan 21N ssuming the A of PASA usd CEM i et emblery
lubel mnugl of 25 mg per lublet fie CPM, The
LOD bated on the SN = I were Db and 0.8 jupiml, "= A wpstaun P st fumid
gl e LM Dipsssd wp the SN — 10 wees 2 end 4 et —— I
lgfml, with the MRS of L1 und 2%, fir PARA. P

FARA and CPM, respectively

3.3 Determination af poracesamad anid
chlorphenirimime nisleoate dn culd et

Dati from atsay of PARA mil €M i five
Aifferont brands 6f eold tuhlew b siown i Table 4
Brand A, T amd © copmmined 500 myt PARA snd
2.5 g CPM per tublir, bramd 1) sontatsod iy
300 my PARA umd brand E contuined only 4 mg
CPM per tablet A typical seropramn of
MEKC sepurating (bom hrand A b drsn i Fig
% All semples gould be direetty analyzed withou
nample predreatment. Othsr Ingredienss =
tablets did not interfere with 1he analyss (dais
not shownl), The percent: lubet amonn of PARA
wan within 101.0=T0$8% anl of CPM was within
B50=100,2%; The PARA content in brids A—D
dtiel the CPM content in begads  snd B comphicd

L 00 g PARA TS g T8 I00N (100 830 (204
[ W0 g PAR N 202y CPAL I (008 8306116 )
L 0 g PAWA & L ay M 0T AN A2 ()
n T g FARA lamyy

r i e=g PN 2 it n

with the Unied Staw Phurmmcoposis 25 Uil
(90.0- L1vtry), wheress the CPM content in bl
A nod 11 was out of the lmil, Thee twi bramds
were geueric diugs from local munnficturers and
the aubility of CPM i the fahlety decromscd
dermg improper fordgs

4 Condlsslom

The currmt sindy demnnviedted the systomutic
procscure of MEKC meihod dovilopmient for

Tkl 3

Aocimzy and resrinties of ANA snd TFM (o o T

Apeimt - ndied (w5 ol sharrmcaly PARA it

L] i g 4 W|s i
Ll JIITH | (¥ E [&
g B2 i 5 14
il 9%z & g $IE 29
] oo 5 b = A1
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Fyg 1 A rpimontusrie slon pplmeigram o PARA sl A = bepnd & Chber oisubilens srewe Fig L

soputation of the commonly wsed cobl remedy
iredients (e PAILA, CPM, DIFHL DIX, PPA,
IPL, CAF, LOR aid ASA) The trafFer
nsten conlutmmyg 10 mM wdium
ihytrogenpbosplinte sodiom  rebomy W

mM SDS anll 2% viv ACN, pH 810, ueing

femperatire @ 30 C i n conmant vodlage sl

15 kY wan oplumeed. Avseline scparation of all
conpounds willi the Hg of 1.0 wan setiirved withi
25,3 min. Method amcesment for ditiesmingtion of
FARA fnd CPM 1 tablets shows sl linestity,
recislon und sokuravy. The otrction and quath
wtion T for bolh: drugn werd in the funge o
84 uphml, repectively. The psilyas wiss
uehieved w13 min, which aliowed the matyus of
five sumpled per h. Computing 1o HPLL, fle
diveloped MEKL jechnigue wis loe ctpecive.
smple; rapid, dild sol regqitite wmple-pretrestment
und penerated mintmal organic weste. The mithod
cn he eosdly tansfecred (o other labarutonies and
e be wiod 3 an wlitrnative for smadyis of cold
niedicing ingeedients i phiarmiscetical prodocs
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st i cold medicnes.  Examples of the pharmatautical emmtations of
Mmese drugs were afwown i Tabis 1. Framrypropanoimmme was nol inciuded m (he
latle wnce e The Food and Drug Administrabion recenily recommended the
remeval of phenyiprapanciamine fom s producls doe io the gk of hamarmagie
uiroke asnociaing with ils use [1]  The scive ingredianty  esid madicins sy
wimifir physicil and cherecal properies, wikch make e separten and
didarmnation dfficufl,  Quasrticilion of Pess compoeunds B oxtenEhERy pOHENTIEd
ey ultra-aieted. (LUV-Vin) spbctroscopy [2-4] and meversed-phase high-performance
gt chromatography (RP-MPLE) (6-12] UV-Vie specioscopy usually isauioms
NAMphe prroimEnt o extachon frine saabyes. which could te Mbortons and
b consuming . Baw witogeccus corpounds waualy strongly interact with the
ntatonary phase of RPHPLE meufting o pask ssymumslly and . soparmition
eifiancy. Addiionally. RI-HPLE can be srpesake dun o Ihe high organic sobusnai
conaurtplon. Capisary elecirophoresis (CE) s rw 3 wadkestanliahed mthod for
piwmscoubenl anayss |13,14] and has been aopied for determination of acfive
wigrediunts iy cold medsines (1521]  Phenyipropanclamme hydrochionids,
nuttesstully setmraled wih 114 mn o with 3 mechison of 1.2 by mecaliar
slectroiintic. chvomatograghy (MEKC) ining sofitum dodecy! sitats (505) a3 9.
wtfactant [15] CE wilh shctmsoray st spectromsty, (MS) was wllized for
getermmahon of pareostam resdus I nver watss sampies (18] Del=mnation of
ciffoine and fs melshoSies, Mecbiomine, parssantsn. thecphyliee amd 137
triediyhuri acid was achiaved by MENS uwng SOS 38 a4 surtsctint [17] The
eaparalion was scheved m 13 5 wih detecton fimits of less fhan 1 pgimil
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FI. 1, Stnuesturne. of active ingracists in cokd redicmes (nd. = not dotermmed)

The: aim of s work was 10 demonstrate e method devlsgment procetius
v soparation of nine comimonty st 3t ingrodients. i SHd modoines, This
wik he first study that spors the simuticsoos separaion o thess compounds by
MEKT, Fastore affecting Me seperstion, incuding e concentrations and pH.
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m:ﬁm-dmmﬁﬂTMM

Exparimental
Inntruments

Tha CE system was 8 Beckman Caplinry Elmctophonesis Systam: Modal
PIACE 2000 mwiument epupped witi 3 poolive power supely and 5 Biad
wavelonpih detecitr cantrolied by PC irough Becemsn Sywtem Cold software
Tha saparsfions wees parformed o an CAP™ cagllisry Libing (kg no SRO158H,
foordnd i 333473, Bockmen instrumant. U.SA ), Suwmostaind &b 30 *C The

aripial dimeresion of the s was S m i lenghl, nrer damator of 75 171 dnd oiler
damler ot 375 i The Yo wam i 30 the desived sengih

Bopantinnn wern cartimd ot 5 & consteet woltage of <15 W or 478 WY LY
debiion wan perficmesd el 2% Earoe ryectons wame sctemvnd uming (he
praiy (ode A 15 sacsod  For @ new capliary Libe, Tho e wars Tast: pia-
mwmmmummhmnmmm
deloniced waler for 10 min.  For foufine e the fube was washed with 01
sodim hydrosdde for 3 min. toliowed. by deorsred waler for 3 b ard then
quiEbrated with the bufler for S5 i As emctronyses con attie the compositon of
Ihn buliat and subseguently change the slctooamois flow (EOEL, ihe Buffer
mmmn“mmwmrm Ptior o
aach sequance, voflafe had 10 e cavimted by Inomasing from « 40 W e =15 Ky
i 8 inlnartes
el

Paiaceidol. i . . . . |
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ditnydrogenphiosphate wers hem: Sigma (S Lows MO, USA)  Methanol, sthano!
m%ﬂzmummm#mmm
Smtmw.mgmﬁmm.mmmm
water #t % concaniration of 1300 0.1 Wil r=spectvely. Evoept for loraiadine,
miothann| Wil used 22 3 Eobvesr, AN soulioms werw fitered fmugh @ 045 |
Cptimization procwdure
amumnmmunmmmmm
Cagliary longih (43-85 cm. eflechs isngm} wsing s conwtant voltage of +15 or
+25 KV nnd an expillary imperstons 3 30°C) DNferent concsmrations {1040
MM ahd g4 (7 0-10.0) of sodium Shydrogeentonghate-sodiim tatrabormin ol
ritics 0f 171 weew opienizen, T pH tiffors wiis actisbod by sdding | 4 161 or 1
N HADH  Effects of types j& g MeGH. EIOH 15:0H minmm
orgunic modifine (5-30° W) wers e brvestipated T optimury candilice was
Dedarmined by the msotisenn vatos (7] of e e dosnst pesks caiclited Nt
R.,-!ﬂ_.rl.khv.ﬂm.ﬂﬂﬂwmmm.nﬁmm
wiilth, respoctivaly

Results snd Discussion
Effects of buffor concentrationy and pH

The pralminary condton for the separation of the westigates compounis
wag modified from our otevious Sty [14]. ‘thunmimmlnwuﬂ'mnhh-
barats bufear. wnnmmumﬂmwﬁmueﬂﬂmmumm
mmﬂdsmmmmhuhdﬂpﬂumﬂ.mn{
“Z5 V. Under e condibon, the i comgounds wese ssparated il thiss
grows of overiapped pesks with = total Migraton tme of 11.0 min, Changing of the




|l

ww“&mﬁndmmhﬂw_m._. n

teiffer concenmration from 10 miy hﬂ.ﬂ—ummmmm af ha
WMﬂMﬂ'hmmﬁﬁ nat shawn)

mmﬂmmmmmmmmmnmﬁ
MWFHMMdmmmm.
M,mmwmu.mmummmnm
wmlpimummdu&umauum“. We ressonsq thal
MMMunmﬂhMimummm
Mﬂﬂ'mhﬂ-mmnﬂhuummmm
mwmmmthmm Fe 2 learated (e
mﬂunn:tﬂﬂﬂmilmﬂ:hdhhmm Thei nine campournds
mwmhmwmuﬁm.mmﬁmmwm
lrws of 528, 329 809 11,6 min, respectively The inoeczation of the vestignteg
wmmm-mmmﬂmnnmammﬁm
ww.nﬂmmnm.mwum 10.0 wanm abgitly mpraved
Wi e ol migration tine of 200 mn Wowever, at (his high pH (10.0), e
mhmw“umﬂmwm Fulher
mm-mmnwmmmmmm
Irnmmm-hmmmmmﬂhm
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apphad volisge: 25 KV, lemperature: 30 *C, capdiacy: 45 em {eMyctive lengih) x

muhnr.ﬂm-mw-mm-w
cm_-mmﬂunhmmmm-mmmﬁ:-
Daxtrometharphan. TPD= Trigsleline. L OH » Lorptadne, ASP! ~ Aapinn.

Effocts of Iypen and porcentages of argenis aodifiers
hlﬂm.mhpﬂrmwmnﬂmﬂmm
modifiers. Suparation ottuinod fram biffer in S presence (5% viv. MeGH, EICH
HEHOM ind AGN) and atsence of crgarie modifions wars compered. in-slf Gases
buffer containing ofganie modfers provided the betier resulty Wilh e totl
MIGrAtON titrie OF 10 3 fwittioud neganis moditer| 110 (MmOH]. 123 (EXDH), 125
(FPrOH} ahal 28.8 {ACN), mist. This Is sof unerpectsd snos organic madifiers. £an
mipUtate the hisrogptobicty, ysrogen bonding and crars ineracton of solutes
114,18). Smll amourt of argams modfiers intresses the mgrstan window snd
rmdmnﬂhwmtummﬁgﬂﬁmw
Fcifity, mmu-ﬂuﬁmmmmmumﬂdmm
Improve the sepsraton, byl inc=ased e mgrston tme Tha employmen of




mﬁuwhmumwhmmw - 3

MEOH at highes tevals (1040% wiv) =8 6 ot ofve: sstishing cesiste. but the
lengifiening af ths migeabon tive fram 1.0 1 14,7 mm was: obisined Fesuis
Mﬂﬂﬁlmmmﬁmm-ﬂmﬁmm
wfiossn a% the mlematye. Warestngly. varying amount of ACN significanily
mproved he sepamion of e sralyiss (Fg. 3) The sepsration wae grestly




244 L'SunTEresur-ogs:

I EEHEpL

campounds Contibion 1D =& sofum Mﬂb—m inlaberyts
i n.mmmm.mmmm of ACN, appiied vollage: 15
W.m:;w‘ﬂ;ﬂ?:ﬁﬂm[mmu T8 u LDy Mumbaes are
e mamo ne Fig. 2

Efficts of capliary. fength

mwmmmmm.quw
i sepnruhon wiiency i s iy, varses affective Wngh manking fiom 43-66
TR was investigated  As the lngth ncressed, Te migtaton lme and seoaration
efficloncy momased (Fig: 4) Howseer, diohentydramine wnd devtromatticepharn
cverlopped al the lengin of 43 and 65 om Addionafly, phemylpropanolaimine

hyvarochioride and csieine warn not compalely separmieg al 43 om Tha optimum:

gapaalion of 53 mmmnﬂﬂh.-mﬂwm[ﬂ#ml
AL e engin ol 50 o Wit the ressiton of 1.7 cakuisted fom the o ciosast




FHH

.thﬁmﬂ“}r%mhmﬂh wergligartag
gmmmmmm-mmw

tpHﬂmmhﬁuﬂmmmm-ﬁAnﬁ;mm- 16 kv
-hw:mt-m.mmmnnun.m Numbers am (he

WETD -8 10, mM sodfuim. ditydrogenphnephats sodkim lefrsborats bufkar oh 5

sorkaiing 30 M SOS and 28% wv ACN usng 5 constant veitags i +15 AV




246 L Enntords ik o

Sapllary femparsturs of 30 °C and & caplary lerm of 50 om (sflective lngth), Tha
maleate, diphenhydraming, deromethomnan. syveitdine, lesstadine and aspa,
reapactively. ﬂmmm«ﬁdmﬂﬂmﬁ &) with 2
reasonabie migrbon tmm (L, = 284 min) and sn acceptatie resoiuficn (R, = 1.2)
m-mmm%ﬁ!mmmm
WWMN:MWhumnEMMM

F _E.Awﬂdlm#'hmMer the
hmm1=m3=%ﬁ,zﬁw.#=
Chiarpheniramine msleate 5 = Diphenhysrasme. § = Dentramesthomphan, 7=
Tripolldens, 8= Loratadiee 8= Aspirin




|

ummwmﬂmmnwmﬂm 247

Acknowledgemants
Tha- suthors wish & thank e Centrel fnsmaman Feciitfies (CIF. Faculty of

mwmammmmwmw-

Hmﬁﬁ-dﬂﬂ?:hmmmmhmmmm
PLF-44 Leena Sumtomasik)

Roferences

11 Ammrican Medicine Assoriation Editors
Driig Evaluation Annusl 1995
Tha United States of Americs 1665

o CZhoen Toch & Biotech 1082 5417441
131 Meh G, Srabo E

Durtvilive  spectrephossmatric Smsmy of  acetaminophen ang
Mﬁmdﬂhﬂhﬂmﬂhmm
JFh-mmanniﬁm:tttnu

4] Issopouioe P

151 Atk ML, Ex N _
Tmmmmﬂfw-um by

19 mﬂmmmwmn
un.ﬂmmmmmﬁrm
llquig  chromatography cusnfiation of coffeine  metahegsm pioducts

2 !




&}

Al

(R

112

|43

L Ssntprnsad =a

- : nd  Cetermrmsion festomethorhan
ydrobromids i ecogh ok

WO by high pedormace  iquid
J Pimrmn Biomed Anad 189621528763
Ragonesa R, Mutholtatd M, Kudran J

J Pharm Sot Jup 1966116:309-34

Indtayanto G, Sonain A, Adean Y

Smultaeous  nssay of phemiproperclamine  hydmchionds, sl
tabigt using HPLC with thode aray dedection i

J P Blomed &nal 18851515558

Mishi 14

Capillary iectiophioress of Sugs' Curenl sisbst 1 the analysis of

Elatirophoresis 1088 20-3237-58




[14)

a

18]

[

[ 18]

A

[Fail]

ty

by e h%umwnm Pesforecoy . i

Sl W

Comparison of aguesus 8RS on-acceout caplary elscmehromaiography
for ilte s=paration of basic sclstes ;
4 Chromatagr A 2000-887 3% 43

Stnmomaul L

‘Elettrophoresis 2001 7213843

Arwr W, Seharwenk £, Buchbienpes W.
mwmmn'mmhdeW
ehfamuingrantly - of copilliry sinctchocsst wilh slectoopray  mass

J Chromatessr A 2001 5105578

Chromatogs B 19972426574
Homeirn 8, Riaschios 2 )
4 Clwompdogr B 1089721 G108

Jimgar M, Hamoi, TP Fonerg A Massart D

. ol caplliry zone sloctophonsis with high parsmianes
il ibemes AN pacriazes
J Chrommtagr A 16836381 75-86

Zhang L Mt Q, Chon G, Fang

Simulatoous delemination of e a-tes FFmhents m  compasn
preudoephedring yorochioids tablets by capdiary siactrophisss

Anal Chim Acta 200042425757

Ku YR, Chang Y8, Wen KC, Ho LK.

Anslysls and confirmation of symihesc anorencs i aduierated traditlont
ﬁmmﬂiﬂmwlﬂmﬁmhﬁym




/E L SURtere Rl o = et Tomoment b Soparsten o Ao

122 landers P edior.

.h. s Ey e Ry 4
W ﬂﬁnﬁ oy

Acoatiid Fatraey (% 2003



Executive Summary

L AvmdAaes Fnvssleonimmsii

avsonnang o i Wi s nin da- mufiofern son W ieemurmonthe W
pariectame!  {seciannephin), siderphenmemung mulcaze, phenyipropmaisminchydmehloride.
dighentiydraming, trprolidine bydochilonde, durum=thorphan hydbonude, suffome s
Torlading, (iR wipmitne  hydochbende  Tuylesmn I Raau T TN T
Wsznnumdriimed 00 A iIﬁh'ﬂﬂi’hﬂﬂﬂdﬂﬁﬂ'ﬁﬂ:ﬁﬂllmﬂﬂmﬂﬁ1'I'll.l'|-l'|"rl’1"l"l':ﬁ:l?l_'ﬂ
wmrgmnrninorfodmiufiTlon Tamewizms ghenyippanalaniie Uydiochiosids
4wirwimnimmﬁnrinmummﬁﬁm: m-nnnmq:ri"l'rrliﬂfaﬁunuﬂ'.lmm:
TuTwsiouRfywenicmanSnfaundify o ndm evidtoronifoesd dg i
i dsilnbiduiendsmudesdmornaduds Wil nmw T3 oy o
i TueTH wid-dye sxtimctions W30 a-pais extraedim TnofemisiAadurid Mt acid dyo
Al donrpair compler it 1 indsneaBiorignes Talos noradfaTueTe lgud:
liquinl extrantion &7Amion (exane) nncasinasvn i unones Intulad (aceiniriie) dhu
AN A I0TE hagh performance Rquid ehrommsiograpty (HFLCH M niveda Tnodh
ﬂﬁmﬁﬂﬂnuhu}cnm Weimind pnshnmsmE Wmurrousnmrgmdinoonsinmd I
pe eyl infuiﬂuuﬂmﬁnnnim-.t:ﬁfuqnniﬂumum‘inrr:ﬁ'mqnnﬁnf
Kindvifue lubTuniaie n o g 1F DIPLE with diste sovay delugsion 11 W derivitive
andd differentiul spoctrummeary UBEn 1214 piosn magmdic teimanae (NMR) sygetnascopy 1BN
yniitilmamr e enne o i i de Tho e = chmmatiginhy
apectrometry (GT-MS) ot halien woriren yesflmmrse Tands cokima swinhing comtinod
with fan-pait chromaingphy mEnR TR ERTT e el ST
unedlumndniis wme

Wims widmrsenawinumy g Fuvndy fn mudliotorew osa™W us=ussm
sl i Wi nwremlzasmesdamnvniu1d femiiviunneniu 5 T
dviun A binanaensiinTmenmeA ey cesEreRRngarm Wiamo iesiu
Wasat e Tidwumnabivednaatinmimu TG wendos wivin ansieamils
qai'ﬂn1ﬂunﬁiﬁrﬁhﬁﬂi=ﬂﬂmﬂﬁﬁ§]ﬂiﬁ1m wTlm TN INE INSE Ny
Fermesiniss 1B Tunaa ludunig rrvrith s Tunms e wimenny
1ﬁnﬁ":-m:rnh=:gum arshdunarn i nagnmnis=gin Ty B

3








