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= B HE B 15381 7E $475 Fh 2Z Atenolol,

Metoprolol Tartrate, Oxprenolol Hydrochloride,

Pindolol A2 Propranolol Hydrochloride

It RER
£ - M
T

AP — M B Rig X H 08T B 5 BORAR BT K, 7T B B 58,
&7 it T iﬁAronxypropanolamlneﬁ AP 42 - B B R B A
Atenolol, Metoprolol Tartrate, Oxprenolol Hydrochloride, Pindo-
lol,& Propranolol HydrochlorideZ # #| o

AEIR ] ZE AR 8T B # % BUB A8 B H7 & % L35 Lichrospher100
RP-8B#7% (12.5cm X 4,5um), # #1484 472.4mg  1-hexane-sulfonic
acid sodium saltZE#500ml7K,330ml ¥ &%,170m] Z.B# $10.56m1 7k &4 &%
e o iRk 1.5ml/min, 48 A& & 275nm, B AT B £985-4% o

AEZRPEATRIZ M 5,148 F 8% (PindololA 5 8 %)) 0. 1N B
B (Pindolol # #) F B Bp T o & ¥ ¥ Oxprenolol Hydrochloride
(Oxprenolol HydrochlorideyA 5t # #]) & Metoprolol Tartrate
(Oxprenolol Hydrochloride ##]) & N2 HE & o AikZ B I RIF,
FREABDA2% o EEHE 572 :Atenolol 98.4%, Metoprolol Tar-
trate 102.3%, Oxprenolol Hydrochloride 100.2%, Pindolol 100.2%,

Propranolol Hydrochloride 100.0% o

ik

Bl

KRR —BZBEHR S Y B2 08
TERS ﬂﬂ@?‘“?ml. LHZAryloxy-
propanolamine %71t &%), i Atenolol, Me-
toprolol Tartrate, Oxprenolol Hydro-
chloride, PindololXPropranolol Hydro-
-chloride<, K H BH B {E B 78, X 2 R K /E A
/NEEEBEIEF BK EERES .

B L REER S 2 BB ST, LR
B T[54 % B BN 35 B %2 L # 5 Metoprolol
Tartrate, Oxprenolol Hydrochloride, & Pro-
pranolol Hydrochloride L% 5347 1k, 1 F &
RO AR B AT R BCR AR B 2 S M %
B3> o EfAtenolol B2 M7 ik, B B K
WAE BT R AR ot 551°%, Tipi-
ndolol A HE B BRARE T K 2EE I

11,12
°
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ER& SRR 2 EBTE, A,
A ERRES ETHEA - BRERER
% SR—-FEELERST U LS LENZIR
BEDNELE . IRBEEHR, EH LA
AN MR E LR BT E—RA RS,
T B A4 B & 75 37 PRk A DA RIS S,
gR ERIAEERABENE - BELS
BB EC GRS, BERPARERE
B, H I, B R — 7 217 Atenolol,
Metoprolol Tartrate, Oxprenolol Hydro-

chloride, Pindolol, Propranolol Hydro-
chloride 848 & B R AR @ T I -

MR E

— . BE:

(W& #E 8 #7 1% :Shimadzu LC-6A Liquid
Chromatographys i & 2 % #;Shimadzu
SPD-6AV  UV-VISFHEt E{H#IE;Shima-
dzu C-R3A Integrator ChromatopacZ/EFE
BoHE -

BRVEIR 1 .(25°C), FL# 1.5m] /min, (H8 &
275nm, FEFTE10ul

(O M@ #7E :Lichrospher 100 RP-8(5um,
125 X 4mm 1.D.,Merck)

AL Milli-Q water purification
system (Milli-pore Corp.), 0.45um °
— . RE

(Wag. R (g LCHR), ZF (J.T.Ba-
ker, HPLC#R), Uk EE B (F1, SR EE R 4R ), B ER (0
X AR

(DFABI: 1-hexanesulfonic acid sodium salt
(Sigma), atenolol (AMSA), metoprolol tar-
trate (Erregierre SPA), oxprenolol hydro-
chloride (RAXEBEKAFNt), pindolol
(Permachem), propranolol hydrochloride
(USP ref. std.) °
=, HPLCH B & B HN472.4mgZ 1-hexa-
nesulfonic acid sodium salt#&#500mlZKH,
A 88330m1 FF B, 170m1 Z 7%, 5 0.56m1vk B ER iR
& o BEARMUMILQEHEBLRFARE, E
BE B P10 #RE -

M, NI SR
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(Hoxprenolol hydrochloride I #B i %k ¥
"

17857 # & Oxprenolol Hydrochloride®
HRAE e D B R VA R G 7 2 300 g /ml. <)

2. #E & & Oxprenolol Hydrochloride#
PR A 10,1 N R VS i 6 A R 22 300ug /ml.
(1)

(Dimetoprolol tartrate X ZBAE HE 5 VA K
HBELE Emetoprolol tartrate ¥ FR%EM LU
EH YA i 1t 5 1 500 g /ml.

A, EELER

(HAtenololZ ¥ F B
FEEL 3 & Atenolol B FRAZ ¥ & ¥ Oxpreno-
lol HydrochlorideX#B A i (1), MR
8 1 18 £550,100, 150,200,250 ug /m1 & .

(C)Metoprolol TartratefF ¥ A #:

TEEUE EMetoprolol tartrate ¥ FREEYEM 1
A Oxprenolol Hydrochloride HFHE % it &
we(1) R R IBE 5200, 400, 500, 600, 800
pg/mlE .

(Z)Oxprenolol Hydrochloridefs #dn &
FSELE R Oxprenolol Hydrochloride®t iR
#¥5 ¥ Metoprolol Tartrate/y i ¥ i
W, MR B E S 100, 200, 300, 400,
500ug/mIEH o

(MPindololfS: ¥ & &

FEE# & Pindolol ¥ FAZ ¥ & Y5 Oxpreno-
lol Hydrochloﬁdeﬁqﬁﬁﬁﬁcﬁ:‘@ﬂﬁ(ﬂ),ﬂfi% &
R £ 15,25,30,50,60ug /mIE K o

(f)Propranolol Hydrochloridef ¥ & & 1
F8H# & Propranolol Hydrochloride®f iR
# 5 ¥ Oxprenolol Hydrochloride #iiH
e S (1), AR BRI 350, 100, 200,300,
400ug/mIER
N, RER

MIERARERAZEEBEFRLELBR
10ul, ABIHEA BBRER T @A, L EE R
K, REEHRAS BN EERERELEZT
HfE, B RERBERY - Y LIBEHER
FLPER, DARE ST A Bk AR B AR AR T BR
HERRERRE -

+ ., [ s B T AR O TR AR R R A
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(5JAtenolol:

1. F8 & Atenolol$E 7 (100mg/tab.) £420
BOREFERR ER - BIHEERERS
80mgZ Kz it KB 100m1BE &+, LAOxpre-
nolol HydrochlorideW%B%ﬁt%@?ﬁ(D a3
WHBEZE - B, lE K 2ml, LA Oxpreno-
lol HydrochlorideNEPEHERLEH | HER
20ml.2 o
FHAZI0mIBZER, HEFREAHEER
80mg AtenololZ k& i K4, 43 AI1NA 10,20,
40,805 160mgZ Atenolol¥#f BEAR #E &y fi A
Oxprenolol Hydrochloride /& 12 ¥ fh ¥4
W(1) Vsf# - LT HBRRE o

(CMetoprolol Tartrate:

1. EMetoprolol Tartratest
i (100mg/tab.) 24205, K EFHERE BE
B o FREVEE B EH530mg Z KR KRB 100
ml B &L+, L Oxprenolol Hydrochloride A
i e S v vl YRR W B B o

2. BWMAZI00mIB &M, HHBREAEE
#30mg Metoprolol TartrateZ i&iuf K¢,
53 RIfNA3,15,30,40,50mg < Meto-prolol Tar-
trate B FAZ#E S, A D Oxprenolol  Hydro-
chloride® BE ¥ R H (1) ¥f# - UTHE
Cil :

(5)Oxprenolol Hydrochloride:

1.f8&Oxprenolol Hydrochloride$E

il (40mg/tab.) B 208, KEFHEER E
BE - TREVEE B £S5 15me iR itk KB IE50
ml& &+, LAMetoprolol TartratePJERAE#E
BRI R EZE - @R, B 10m],
PAMetoprolol tartrate &5 ¥ it ¥ WL 1
£20ml o
2. EMAXSmIBZEMR, EHBREAEER
15mg Oxprenolol HydrochlorideZ i ft#p K
A, 73BN AL.5,7.5,15,20,30mg Z Oxprenolol
Hydrochloride #f FEAZ# 5| ifi LAMetoprolol
tartrateI B AE HE S YA VRIS IR - LT HBRA"

(®Pindolol:

1. # & Pindolol$e % (5mg/tab.) 22205,
KEFHERR EE - BIUEE PsmgEK

—929—

SR R ARELI00mIB RS, LLOxpreno-
lol Hydrochloride /325 e v we(l) ¥fiat:
WEZEZE BIE, INER 4ml, 2 Oxprenolol
Hydrochloride N E5 1% # G vaw (1) FREZ20
ml °

2. FMAX100mI BB, HFREAEER
5mg PindololZ A&t ¥y K 4%, 53 A4 0.6,5,10,
15,20mgZ Pindolol#f FAE # 4%, i LAOxpre-
nolol Hydrochloride PIZREYERER(I) o
UTHERRE.

(f)Propranolol Hydrochloride:

1. 78 & Propranolol Hydrochloride$
#l (80mg/tab.) £ 208, KETHERR B
B o BEEER20mg RS Z AN KREA
50ml1& EHH, LlOxprenolol Hydrochloride
PERE ¥ A (1) R RBEAE - AR,
AU #5ml, LLOxprenolol Hydr ochloride
R () HBZE20ml -

2. B AX50mIF B, HPREAHEE
20mg Propranolol Hydrochloride Z4&&h
MR, SFRIMAL, 10, 20, 30, 40mg & Pro-
pranolol Hydrochloride ¥fHRA#E i LA
Oxprenolol Hydrochloride. P EAZ ¥ & 15
Wi(1) Y8 - AT BRI

W EREERASZEEREBERIONEA
AR B AT R AT, T 18 R 43 BE IR AR
G EELE, KBTI ARER A ERNKRHE
BARE FEERS SR - HLMEELRM
BHERSREEE, RHERERERRRZE
Bireas o

AR

SORR A R A R AR p- R B T 2 S
MBI =, H R AYHEENE, REERS
MEFREARZBHE - Hit, RMAEEER
Caf BB E, LA HEE, 258 Rk B A < &
EhEZ 38 Atenolol, Metoprolol Tartrate,
Oxprenolol Hydrochloride, Pindolol % Pro-
pranolol Hydrochloride L R&ERK 57, {H S R i
TEAE R ERM B ES, Oxprenolol  Hy-
drochloridef2Propranolol HydrochlorideZ
HEhERERERR - #K, REEBHEPERE



EHT  BEEFTRE - FE (TRIEEES ] www.angle.com.tw

1

Y £ iR ER B A R £ (Ann. Rept. NLFD)

12

AL

02 %6 810
Time(min.)

Fig.1.Typical chromatogram of a synthetic mixture
of Atenolol(1),Pindolol(2),Metoprolol Tartrate(3),
Oxprenolol HCI(4), Propranolol HC1(5).
Column : Lichrospher100 RP—8.
Mobile phase : 472.4 mg of 1—Hexanesulfonic acid
sodium salt in a mixture of 330ml of Methanol,
170ml of Acetonitrile and 500 ml of water and
adding 0.56ml of Glacial Actic Acid.
Flow rate : 1.5 ml/min
Detection : 275 nm.

U 3
02 4 6
Time(min.)
Fig.3.Chromatogram of Pindolol Tablet.
(1) Pindolol, (2) Oxprenolol HC1.
Conditions : The same as in Fig.1.

— 30

il

0138 57

Time(min.)

Fig.2.Chromatogram of Atenolol Tablet.
(1) Atenolol, (2)Oxprenolol HC1.
Conditions : The same as in Fig.l.

wi

Tt
0 2 4 6 8 10
Time(min.)

Fig.4.Chromatogram of Metoprolol Taratate
Tablet.(1) Metoprolol Tartrate,(2)Oxprenolol
HC1.

Conditions : The same sa in Fig.1.
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TR SRR P AT L X B

e FEREE RS, L ARMEESBRALE - K
% KPR LR RAAEZ BB HEAR LRA
B RS p- R B T 52 2 4 B, AT s
FEEJ{%%ZSQ%,ﬁﬁﬁﬂﬁﬁﬂ?*%ﬂtenolol 1.
4%3$%), Pindolol (2.4578), Metoprolol Tar-
trate (3.3574%), Oxprenolol Hydorcloride

I e ar
0138

Time(min.)

Fig.5.Chromatogram of Oxprenolol HC1 Tablet.
(1) Metoprolol Tartrate,(2)Oxprenolol HC1.
Conditions : The same sa in Fig.1.

(4.9%74%), Propranolol Hydrochloride (7.5
SeE) - HETERLEREL -

BET SRR EASUEZ &SR BRI
B7-11 - BE S Z MR EE S 772: Atenolol
50-250ul/ml,
200-800ug/ml,

Metoprolol Tartrate

Oxprenolol Hydrochloride

-

s B el
03¢ 638

Time(min.)

Fig.6.Chromatogram of Propranolol HC1 Tablet.
(1) Oxprenlolo HC1, (2)Propranolol HC1.
Conditions : The same sa in Fig.1.

Table 1.Reproducibility of HPLC determination of five —Dblockers carried out with

pure substances ( the results given are the mean of 5 injections )

; ; Metoprolol | Oxprenolol Propranolol

Ateriolol | Pindolol Tartrate Hydrochloride Tartrate
concentration 200 30 200 100 400
(pg/ml)
area ratio 0.478 0.344 0.374 0.335 2.814
standard
deviation 0.0070 | 0.0021 0.0041 0.0054 0.0226
coefficient
of variation 1.46 0.61 1.10 1.61 0.80

(%)

o
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100-500ug/ml, Pindolol 15-60ug/ml, Pro-
pranolol Hydrochloride 50-400ug/ml - Tf5E
REAAERAR:

(1)Atenolol:Y = 0.0070 + 0.0024x, FHRE %
Hr=0.9998

(2)Metoprolol Tartrate:Y = —0.0239 +0.
0020 X, FHF 1% Hr=0.9998

(3)J0xprenolol Hydrochloride:
Y = —0.0667 +0.0038 X, fH# % 8r=0.9972

(4)Pindolol:Y = —0.0112 + 0.0119X, 1HRH
R 8r=0.9994

(5)Propranolol Hydrochloride: Y= —0.
0713 +0.0072 X, FHB (R 8lr = 0.9987H HX = &

area ratio
]V

0.60

0.46

0.30

0.00 yd
T T T X
62.50 125.00 187.60 250.00

concentration (ug/mi)

Fig.7. HPLC calibration line of Atenolol.

area ratio
‘V
1.69
Pl
Fd
119
0.79
0.00
- X
bJ 3 5d
200.00 400.00 600.00 800.00

concentration (ug/ml)

Fig.9. HPLC calibration line of Metoprolol Tartrate.

—39—

B Y = AR A B N S AR M T AR L o

BHRE B BN, R B EHFER
S BB TR, i EAR R S B R IR AR
#R IR B R RE R EE 2% B
TARECREE R « FERE—.

DARE % 3R N AT B R R R, P R B
WA 100 % R A IR HERERE I FE R 2.
I LAA B T EAR &, R B R H T35
S HEERDSEFRESLERREZH
ERGZBITEERE =~ -

B R ERERTH - REZERHE

W, ES RN FEMEERY, HA Atenolol,

Metoprolol tartrate, Oxprenolol Hydro-

area ratio

Y
0.70

0.62

0.36

concentration (ug/ml)

Fig.8. HPLC calibration line of Pindolol.

area ratio
Y
182 P
136
0.91
0.00 4
Y
v .4 A} x
125.00 250.00 376.00 SW 00
concentration (ug/ml)

Fig.10. HPLC calibration line of Oxprenolol HC1.



EXHT  BEEFTRE - FE [TRIEBES ] www.angle.com.tw

1

TR R R AT L T

Table 2. Recovery data and assay values for samples of §—blockers
Added

mg
10
20
Atenolol 40 98.4 97.2
80
160

Sample Recr» % Assay value s %

15
30 102.3 94.5
40
50

Metoprolol

Tartrate

1.5
7.5

15 100.2 92.3
20

30

Oxprenolol

Hydrochloride

0.6

Pindolol 10 100.2 92.4
15
20

10
20 100.0 92.6
30
40

Propranolol

Hydrochloride

area ratio
Y
281 | chloride, Pindolol&Propranolol Hydro-

/" chloride 8B & FITRERER -
211

141 v

& 2E B
- /

1.Alfonso R Gennaro. 1985. Remingtons

x . .
- 20000 o000 . Pharmaceutical Sciences, 17th ed.
' f:oncenf-“mn (kg/ml) p.903-907. Mack Publishing Company.
Fig.11. HPLC calibration line of Propranolol HC1. Pennsylvania.
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC
DETERMINATION OF ATENOLOL, METOPROLOL
TARTRATE, OXPRENOLOL HYDROCHLORIDE,
PINDOLOL AND PROPRANOLOL HYDROCHLORIDE
IN PHARMACEUTICAL DOSAGE FORMS

DAN-HONG WANG AND TING-GUANG SHYU

DIVISION OF DRUG CHEMISTRY
ABSTRACT

A high-performance liquid chroma-
tography is presented for determining
atenloll (I), metoprolol tartrate (I)
oxprenolol hydrochloride (I); pindolol
(V) » propranolol hydrochloride (V) in com-
mercialformulations.

The method consists of an extract-
ionof samples with methanol or 0.1N
hydrochloric acid » separated on an octy-

3B

Isilane column with a mixture of water »
methanol » acetonitrile » and acetic acid
(500:300:170:0.56) containing
472.4mg sodium 1 hexanesulfonate as a
mobile phaseand detected at 275 nm.the
durationof each analysis is less than 10
min. Average recoveries are 98.4% >
102.3% > 100.2% > 100.2% > and 100.0%
for compounds | —V » respectively.
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