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Quantitative Analysis of Pyridostigmine Bromide in Tablets by HPLC
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A reverse-phase, ion-pair high performance liquid chromatographic (HPLC) method for the simul-
taneous quantative determination of pyridostigmine and its hydrolytic product, 3-hydroxy-N-methyl-
pyridinium (HMP), is described. The assay of pyridostigmine and HMP was linear in the range
of amount from 24 to 60 mg/tablet and from 24 to 12.0 mg/tablet, respectively, with coefficient
of variation (C.V.) of 0.05-0.12% (n=7) and 0.25-0.52% (n=>5), respectively, and applicable c.nvenien-
tly even in the case of the mixture of pyridostigmine and HMP. Meanwhile, the conventional UV
method gave inaccurate results for the aged pyridostigmine tablets. In the extraction of pyridostig-
mine from tablets prior to be assayed by HPLC, methanol was found to be more effective than
ethanol or distilled water. Multiple extraction (four times) with methanol resulted in the full reco-
very of pyridostigmine, whereas ethanol gave 95% recovery even after four times extraction. Based
on these results, the present method would be very useful for the accurate determination of pyridos-

tigmine in the aged pyridostigmine tablets.
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Figure 1—Hydrolytic decomposition of pyridostigmine
into HMP ([1]: pyridostigmine, [I1]: 3-hydroxy-N-me-
thylpyridinium: HMP).

a9 AAe HE |REVT] 3doE A
AeH olst e e e HEx2Eadl
AR} o] o3 74§85 ] 3-hydroxy-N-me-
thylpyridinium bromide(HMP) o2& ws}7| w



172 sle ik 2

o2 BuEo Ark(Fig 1)2?

2o AFEMYe s T2 3%
4L 8 PPezA ojn uad v e,
kA g ot g 180 (electron-capture) & A% 4%
£ 43t specificity”t ojsle 2A40l Yn?
A4 EEgsEe gxrt ¢ eAE Ao
EAE AHR8H= bicassayel A9E BEE £48)
Y 4] specificityel | £471 e Aoz Bug
v} g1k

AAE 7Hg £3] A S BAHoE siqtels)
2295289 (HPLC) 7} §ol g5 glon®
BFAZRE M HPLC Y@ oy »uEg
87} gle 4delt. 94 Hex2el0% YA F
NelesElagle] §FEAe njZA(USP, 21
ol £5E ¢FEHYA 23] YNEEE 7
Aso] gik ey vjFedel A5 Ue H
2le2elay] AAe] seerelag g3Ed 2
e Aol d EFB=AUL F kA golA B4V}
Ayse v, AAE ojFhdd gAE F4HEA
3% 269 nmel A pyridostigmine bromides] #%
=& $YN FEAJIEY HMPe F429EY
O 2875 nm) 3 £ 430 SYWY2 ZRE
Aeie2E|agie] §gEye] szl w2l
el 2Ee0gl FAge] gdido] 44 3eshed
EAYel diFdd. ol #H3of 1980 Patel
2P GIAd WrlE ENYUAAEREE
W8 AR/ RANEA AT P& H2NT
71 $i8o] HMPE Y2 448 4447
P& AL v oy o] Wie ¥Fsa A
&4do} Heoj=lo] A4 {8717 ol =8 QA
Q¢ HPLCY 9@ €5 da=2Ead @3
44 B4 9F Yo Y A7
€ ATHo] Ux, vFrh} HMPS BFR4YPLe
WEg BaE v glo] olof dig £AYse] dAel
&34 ¢4, de EAdesE vexsean
HHEHA AR Sgs2e a9 $Edke
FeA AHYoA viFgAde Fioied s &
iz AMSEIE R FAYEY gloy 4egd o
ol Aol ol AA HEH o8igo] Utk

b B AFolMe ojel e EARES &
AZ, F4E FHLEE €8 ¥, 44§
Fol 7hsdeg Ja-ojed aYdMAaRET

J. Kor. Pharm. Sci, Vol, 21, No. 3(1991)

2} (reverse-phase, ion-pzir HPLC) g &
gto] HEle2Elad Fael $FEAUE g9y
24 &Y, olga] FEINPAM AH2F HFES
ZUiA7)7) % e 3208 48 H4
o AgF w2l YFEAUS &Ys
& s

A wd

Alek gt 717]

X &FF pyridostigmine bromide= Hoffman-Ro-
cheAl J#-§, UL ESFE YL edrophonium chlo-
ride® Sigmasl MF-F A2} AL8-8H9 2.0, acetoni-
trile, hexane sulfonic acid(sodium sait), 3-hydrox-
ypyridine, methy! iodidets AldrichAl M&EE& A4
< i=d

HPLCE WatersAl ¥ 484 detector& AHS-E
A3, UVEREAE Varian 29 DMS 2008 A8
s9ic ‘

HMPS| #iM

HMP(3-Hydroxy N-methylpyridinium bromide)
o] 42 WA 3-hydroxypyridine 3g-& EtOH(30
m)ol §#A1712, ThA] methyl iodide 3g& &%
N E oo PAgd. 2ulE AN £ 22
£39] ool FAFI F&AAN A F UA

B g8 U HUE 23728 FHS Omid X

o], silver bromide 2.77g& $3A1A 1242 2t
¥ HMPe] BESoa Az

48 SA54e R ~¥MEfs 'H.NMR
249Ey Moz AANSiAG HuEsHPe
2875 nm(Fig. 7) 24 A =2E|axle] 269nmi
o o Zojd Jeg #4019 HAFFeR A
chromophor 4o} 1] o3 WjFo g Fold).
R 29538 & IR A2MEyYs Yxsigia
'H-NMR spectrum(D;0, 80 MHz)9| %43 w3
#2444 ppm(3H, s, -CHy), 80 ppm(2H, m, Ces,
in pyridine), 84 ppm(2H, m, Csq, in pyridine) 2
24 EE NMR 2HMEQV3 38 dAsg
th :
HPLC #44=g o
248 p-Bonda Pak - C;5(10 ym, 3.9 mm X300
mm), & 7)== Waters 484(UV 280 nm, 0.1 AUFS),



W2l s 2€ 172 HPLC ¥4 173

o] 542 15% acetonitrile(acetonitrile : water=15
. 85, 5 mM hexane sulfonic acid, 0.1% acetic acid)
& AHEgen] §42 1.0m/ming SYn W
BEEH2E edrophonium chloride® AHE-alych

HeleAe(agl 9 HMPY BEEHM

e 2wl ¥EN(150g  pyridostigmine
bromde/500 m/ WE-2)-& 20, 3.0, 40, 50m¥
st 100/ £ Fetido] Yol REZLN
(4.0g edrophonium chioride/1000 m/ £)& 50 mi
# 474 Yo % 01N-HCl 02 BAAA QY

Fdoz st o] ZFAL 2BWH FHaly
HPLC #4yof wle} £438}31 pyridostigmine bro-
mide$} edrophonium chloride ¥jo]=L WA 6] 2 2]
BEFFNE s

HMPe} 2& 732 283 HMP EZ%(0.150g
HMP/500 m! #|&h-&)& 20, 30, 40, 5.0m4
gt dlelz2EjaRie) BEASS e WyeR
AN o HMPS} edrophonium chloride 3=
AR R FEEFHNL Tk

N2 HE Yy =x|

A z2e] g AR g2y &
W niFobdd AR F2uwEe £ Bl
o AAlsled, WA Fdls2eay F4 2088
st fg Mgl BEualEla 5% (pyridosti-
gmine bromideZA 300 mgol s o} ke
L& o3 A3t 50ml QAR 2k
7o ¢f 25mie} B vt Yo ARz
1083 s E8o & o2 3,600 pmolA 10
¥ dYEgsdc 454 100m/ 8% =3
230 A ¥ o 20m/e) T4 vEgz 39
d &8 o, 3719 100m/ £% Se23d|
Bon R wags 474 A o) 4 5
wmE H#3td 100m! &% Sk 4 Be
o WR EF4(4.0g edrophonium chloride/1000
m/ B) 50m/& &3] 3l 100m/ &% Et
£330} Y 01N HCl £d2o2 Q7R A
Adez ALYt o] A 25 wE A HPLCR
439,

E e 3 38924 nFebdd Hold
o dEgg dAl B vegg Aoy F
EAe 58 Al 0¥ g ¥ UV #
Aol B8 FFEA L FEA0 4 10802

shof vlaepd Wt QAN
£5800y SI$8 bR
F&gulol ©e B5ee Hmels] fats

H1
£

AREE gelsaEan A 208e AE2 5
FEgugAs 75 dvg, 7 d8E /5
2z} AL 219k FdshA MaEldted dAlsisEd. 2

(s

52 colloidal silicon dioxide & &
v 3] Qiste uhEsiAE S AlS 2
gE2Eay A 2088 BRI 5T &
B 2g 24z} 38} colloidal sillicon dioxide
0-0.3g7hA| ztzt Hrbeta HAgd @l 1A
HAe AzF F HPLCHoT BAEgch

alg|sAE[ D #a A HPLC Mg LV
2AHe| vl

Hele2Ejagle] Bz AAHEs HMP-L =2
E2elaglel FFEAN6 ulXe JUE wotr7
A3 TFF MR ER2E2TY B FE(30 mg/100
m/)o] HMPE H7H6mg7tA) A7l Adg &3
o HPLC¢ UVez ztzt gAu|mslyc =&
AAZ B HPLC BAws] A8AHE <F87
Aste I AxB HI=2Eag BHAE 20¢T
R2AR(T) &Y HElexElavlel g UV
Ha vl A gatgich

o

&
STUR IS UN C W

E< i i U b4

aa|sAelgl 9 HMP2| HPLC EFE2kM

Pyridostigmine bromide 3 b4 48 HMPE
G ol AZotEaHuYe] o FAHYE
2] HPLC 2 2rtE 1382 Fig 29148} £<7 rete
ntion time 6Eulollr HMPS m=7}, 8E oA
Has2ga9e] sart g WREEEZ
9] peakrt Ztz Jebgrl oleg Ade HMP7H
gz Ae|alde AeHel o ade g #
AR s AHoldh

AP Ae a0 HMPe] ¥ B3 WRge
B39 va WA vgz 78 PFFHE y=
0.34465x +0.04976(Fig. 3) &, y=0.660x+ —0.0023
(Fig. 4) 2 7t} Jelyton 23§ dsazadl
2 HMPS s=@siudioly @Ayt FFCD
099992 vi ¢ F& F4H4E& vebdch 4% 7] Ellin
£& WEEAEIN BF2HL AN WLIFE

J. Kor. Phaym. Sci, Vol. 21, No. 3(199D)



174 A -z 9 dge - A48 - PEF

11.25

1121

He M

@) )
Figure 2—(2) HPLC clwomstogram of pyridostigmine (A)
and internal standard (B) on u-Bonda Pak C;5 column
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Figure 3—Calibration curve of pyridostigmine by HPLC
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Figure 4—Calibration curve of HMP by HPLC assay
(Y=0.0660x ~0.0023, v=0.9999).
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Figure 5—Extraction of pyridostigmine from pyridostig-
mine tablet by solvent {O; MeOH, a: H.0, 0: EtOH)
treatment (The test was carried out three times and
inean standard deviation was within 0.5%).
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Table I1—-Quantitative anlaysis of pyridostigmine tablets
by WV or HPLC method

Products Type A Type B
Methods of analysis HPLC UV HPLC UV
0 (Storage time, days) 58.6(2.0) 60.8 59.2(04) 59.6

5 530(8.0) 57.8 522(4.0) 552
10 412(88) 462 51.8(46) 546
20 42.2(96) 484 51.6(60) 56.8
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Table 1—Quantative determination of the mixture of
pyridostigmine and HMP by UV or HPLC method,

Analitical methods

No Composition oi Saraple

Pyridostigmine HMP uv HPLC
(mg) (mg) (mg) (mg)
A 30 0 2989+ 0.12 29.93+0.12
B 30 15 - 3098+0.11 2998+ 0.11
c 30 30 319740.12 30.18+0.11
D 30 6.0 33774013 2995%0.10
E 0 6.0 ND ND

Absorvbance

230 250 270 290 310
Wavelength (nm)

Figure 7—UV spectra of pyridostigmine and HMP (The

composition of mixture was repressented in Table I).
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