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Determination of Physostigmine by High Performance Liquid
Chromatography and the Stability in Aqueous Solutions*
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A high performance liquid chromatographic (HPLC) method was developed for the determi-
nation of physostigmine (PS) in the presence of degradation products, and the stability of PS
in aqueous solution was also examined by this method.

Sufficient separation was effected on an ODS column with an eluent of CHsCN : 0.5% CHs
COONH, aq. (70 : 30). Tolperisone HCl was most suitable of all drugs studied for the internal
standard. Coefficient of variation for determination of PS was less than 1%. HPLC method
was better, in its simplicity and accuracy, than other methods (U.S.P. methods etc.).

PS in buffered aqueous solution was most stable at about pH 3, when heated in boiling water.
Although PS solution in anaerobic condition was almost colorless and produced rubreserine and
unknown decomposed substance not recognized in aerobic condition, no difference could be

detected for the degradation rate of PS.

It was found that N; exchange retards the discoloration, but it has no effect on the stability

of PS solution.
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1. BEGSIUEE

PS o) # vEHEIZR &% v, NT ik
WERARELFRALL. 200l Do TR
W% Fi\ 7o, Sorensen FEEIWY : 0.1M 55— 7 = /it Na
FIO 0.IN $EFEF 7213 0.1N NaOH, v v ERLSEY ¢
0.2M KH,PO, % X 7° 1IN NaOH.

2. R¥EORN

0.1% %V F g PS kB R ¥ 5 AT v 7 L EH
L, BWAKBRME L. Ny BEILT v 7 A B
Ny AT AT Y v 27 LTCFFote.

3. HPLC%

8 : A4 TRIROTAR 1M, # 5 4 : JASCO-
PACK SS-10-ODS-B, #%Hi% : B4 4> ¢ UVIDEC-
100 I, PEPE : 240nm, F52f: SIC 5000E#, =7
83t B4 RC-125, B : CH,CN-0.5% CH,
COONH, aq.(7:3). LS. : 5 + 1=V v'v (B&/L
). BHEAR BB 1ml L 0.1% LS. kIEK
Iml % &b¥, 20 10u 2HA.

4. PHHIT & U'TTHREINBR BRI

HIr8Es; F-7DE BI5 v 2 L pH 2 — &, H17200-20%
TN~ a5 KER.

5. USP-NT %

USP XX 2 #E#L U, PS 50mg #4805k NaH
CO; 250mg %% CHCl, THatH U, G EeEE% i
Z, TheBEEM - 4 F v CNE. BllsizMH 2
— 2 CEZET L RE.

6. USP-UV i

USP XX w¥#HLL, + Y # E PS 10mg A1 BE DR
R o 7.8 OV vEBEEWE A %, =—F AhhHL
he 5 30cER (1-1000) THEBH L, 246nm T
R & IE
- 7. NO%

Davies 5 DHHIZ Utedt » THBREEM:L/ET NaNO,
& FEHE 0.5ml % K & 4, NH,0S0,NH, T%Eb+
5. th¥ CHCly THiHL 417nm CREEAHIE.
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1. HPLC #ick3%R

D RIESMHOKE

PS DBRCIET 7 L¥ Y vMC =2 ) v T
R=EY VT Y Vs EORRYREbhTE Y, SR
BEBECHETTELOLELBRB 0D, B
BOE X % AV CRES R IET o PS ©

SEESMRBRE Lic. ODS 5 A B8iEL LT CH,
CN-H:0 & AW THH LR 0@  #EHT B LR
T, 7:30EALT H,0 iz 0.5% © CH,COONH, %
winlickoh, PS LAOMERYYERME L St
HTENTER (Fig. D. LS. OFRHic T4
@ L TR LT B EANLETHDZ b,
FEEREPOLCHI L. Fig. licRrtse< 7
7 AL DGR Y FAEEE PSORicHB 2 L, &
LMEEH DLEWRS LCREHHI O D Ao C~2
THRTEBINARY YV UREL IV & BN b ot
Table 1 1@ LI.S. & UTHE Liclb&iy & F O RE5mER
(R.T.) &7,

2) REROERMLEREE

BN ARY YV vEACERNEEERC X D, PS i
AEN 0.3—7.0pg (N=7) 0L 0% HCTHEHY(F
B, LS. w35 PS o4 ER (Y) & PS &
B (X) LoMERBEGRRS D, BRI X 56
IRERT Y=0.95X+0.008 (r=0.999) TH 7. T
N=4ARBT2 VELEERL SUTEBIFTH 1.
2. EEEREZOTREE

HPLCIE TR DO CERBELEHEL > 5 B & L
L7 (Table 2). USP-NT o\ T, fhHERIER
BETDKRG;OBENKENEEL bR, C.V. 215 %
LB LS. ki, USP-UViECiI Bsmks Ea T
LA, SROREIELE L UhHIREN 2 Bk &
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Fig. 1. HPLC Chromatogram of Physostigmine
Salicylate and its Degraded Products

Peaks 1 : salicylic acid
2 : rubreserine
5 : physostigmine
3,4 : unknown
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Table 1. Retention Time of Compounds as Internal Standard

Compound R.T. (min) Compound R.T. (min)
Phenacetin 1.4 |Isoxsuprine 2.0
dl-Methylephedrine 1.5 |Primidone 2.1
Pipemidic acid 1.5 [|caffeine 2.1
gsr'r"? }g Naphthoresorcinol 2.4
uipyrin ' Pentoxifylline - 2.6
D-Hydroxybenzoate esters .
methyl 1.5 |Noscapine 3.5
ethyl 1.7 1 Tolbutamide 3.6
propy! 1.8 . 4.2
Nicotinic acid 1.6 Haloperidol ’
Digoxin 1.8 |Clotrimazole 6.3
Sulfamethoxazole 1.8 |Biperiden 8.4
Deslanoside 1.8 |Perisoxal 12.4
Carbamazepine 1.9 |Tolperisone 19.7
Table 2. Coefficient of Variation of Various 100r —e o—0
Methods for the Determination of \. )
Physostigmine Salicylate
80}
HPLC USP-NT2) USP-UVb) NO©)
X
nd) 4 3 3 3 ° 60}
©
3
C.V. (%) 0.4 5.1 1.6 2.1 ."'%
2 40
o )
a) Potentiometric titration of USP XX \
b) Absorption spectroscopy of USP XX
c) Absorption spectroscopy of D.J.G. Davies 20 B
d) Number of experiments
Y - v 5 O 1 1 L 1 1
S i PEE TR, NO & BB LW > 4 6
PRIE 2 ¥ L AEORMIBIRER = + v VLD RIEDRIE
YETDH. chbOEEsrs HPLC Bl L% pH
REBEOBED 7, HBEL  HECERTE D HET Fig. 2. 1E);fect t(.)f pH on the Stability of
. sostigmin
BBz Litbhol. ysostigmine
3. KBHRBROREK WENED LN TS, LiL Davies HIXERMEREN
1 plogg AR IE L2 E AL LTE Y, ELR

PS 37 A ) KBEWP CTEZRTIKT R « BibE 5
BT/ vE) viRin Bz EAEbR T\ 5 2%, BHE
LGB L 7s AR TORERZERNT 5 L DI,
Sérensen EEHK T H % 1.8—6.3 0% pl i Lic
Kk B PKIBR305 B L, BffRy HPLC B X
D PIE Lz (Fig. 2). p 1.8—3.8 TIRERFRCE/
hotedt, W 5.3 TIX92%, M 6.3 TI1X35% & ok
AL LLRBERIET L. 20X 5K PS KBRD
FrEpAEEMN SR TH B = & Ao b Christenson?
% Davies? b O#i L A ERABELRT.

2) N; B#fopg

STVLE) VAR X AEEOFRRYEATHY, &
DI DEFEDREEI R S ERERE OF G 1

HEHRBE ORI S b HR OIS HY b U mAlic
BT HEEHRIBETIERETH D LBRT D
F T, BINFICRE LRV AR E LT Ny BR2ZTW
REMC LIETHEYRE L.

HPLC vk 2 N; BbONBARDO7 v =+ 75 A
% Fig. 3-1 ir$. Fig. 1 CEBEHROFEID LRI
MoteR.T. 37 OMBRIZERRC 6O —7
BhHbbh, HELEBRROLDRENFEEFCHTNT
Bol. ZD6DE~ 27 XELIMMBERHKT T 304
D~ BATHZ LR, bThR2DE~7¢E
6D — 27 BT DORTH 7. Fig. 3-2 T UV &
Ry MARKETS L, EEBEOLOTIXINEE PS O
Amax TH D 240nm OBHRL TR DR LT, &
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Fig. 3-1. HPLC Chromatogram of
Physostigmine Salicylate and
its Degraded Products under
Anaerobic Condition

100
[ ’
V
o 7/
e /
80 »
o
o
g |, ,
°
g sof 7
’
£ 40 7/
- Ve
5
A
o e
20" A//
7
o

0 20 40 60 80 100
HPLC method (%)

Fig. 4. Correlation of Analytical Values
between HPLC and Other Methods

O @ : USP-UV, © 4 : Anaerobic condition

& A :NO, @ a : Aerobic condition

USP-NT was unmeasurable
L7 OTIiL 240nm DRI > BT Bl o
ZrTH0RTHE VRS T, 6DE—2 piHE
DY DT, 240nm FFTBINE b oL Bbh bz &
1B, PS pKSEIhTEL =Er ) vRF 4%
YITVEY U R EDFEREL DR AR, BED L
CHFERII NI > TRV, 2D X 5 N, Bifidho
SRECOWTRE S hicfiitiz <, Na BROFECER
T2 R X OERBETERNED bR A Hk
B,

NOZ 3 R IAE T C b EBTTAE /e Fik: & Davies &
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Fig. 3-2. Absorption Spectra of
Physostigmine Salicylate

= : No degradation
— : Anaerobic degradation
------ : Aerobic degradation
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Fig. 5. Effect of N, Gas on the Stability of
Physostigmine at pH 5.3

—O—: Anaerobic condition
— x — : Aerobic condition

RBXTV325,2 Ny BRPOSRICETIRER LT
i\ Eie, ZOMOERRHRCOWT L S OEET
BILTHIHER SR TR & 2 b AEEREOIE
B35 SRy OF B st L (Fig. 4). N; B
DEFEOFEICOWT HPLC W CBEENH80%, 30
76 1026V INEAGH % & o3 b% Table 2 G LB &
ETHE LIk 25, USP-NTETIRWTFhOBAI
WL B SR RS TRETETH » 7. X USP-
UV 3Tk HPLC % « NO M REWERRL, &
TTRH 22N, BIGF O FHHUELE { 240nm {350 5
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DY BNEL LR, ZhbOEFEND, USP-NT
i Lt USP-UV (TGO EL RESZT %
boLEZbR, SEAROUECITHETHS. —
#5, NO @t HPLC & OREER LTl TxDH
HPLC #ii2 X B EMEOBERIE VDL E X b R
5.

feds, Ny B L2843 LS. i@ b A ) vV vE
F\Teht, S0k Br 535t EHTH -
fe.

3) MR

N, B DA BTy « ABEILCERMBDL I
cimb H 5.3 RFELL Ny BROBEDOAEORE
B ERAY e Lc. Fig. SmT X oK, e
KB 2 KR THT0%, 4 B THIS0%; L BRAFRIL AR
ETHY, BEROMNEK L nawE oMic BERBER R
dhht. ki Ny BRETS LR VERR
WEITE B, Sk LT EBROBES LRREC
HATHC EAHENDL R,

] 3

%0 HPLC Lfbatiad LR, iOEERCIL
NREECHRE L S FRYIFET T PS2ERETES

HPLC ¥4 BHR Lic. PS KER%E N B L TES
fETAH L, EEHROL O LILRLOHNEENMRERT S
SRR N RS L. L, FHOBER N
BROFETERIIRL, Ny BRTrz LRI VER
PR R B NLERES L THREDINZ Edlbhd o
7o
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