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1% S B2 B lincomycinZE (L - I REH HIHH &= & 5
BER - RIS IEEA R R SEERE
BIEIRE - MiREREFRGEE - BNEHTE
clindamycin hydrochloride & clindamycin phosphate
ZE2 i clindamycin®H] - clindamycin hydrochloride
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1. clindamycin hydrochloride » ketorolac
tromethamine * losartan potassium
pentoxifylline?s] By USPE} HEAZHE i, o

2.benzene * chloroform » cyclohexane »

dimethylformamide * methanol » methylene
chloride S toluenes) 5 USP residual solvent
class 1 » USP residue solvent class 2 mixture A
USP residue solvent class 2 mixture B¥f A2
#EM > acetone © ethyl acetate J22-propanol
R P AR E L Meerck R - ethanol ¥R
FH A #E 5% F Nihon Shiyakulfh# -
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1. =0 A g 1T {35 (alliance 2695 » photodiode

array detector 2996 © Waters * HT/[13)

2. THZZHERCR AT - B K el =
(450-GC FID, Combi PAL AutoSampler °
Varian » i@ ; 450-GC FID * Combi PAL
AutoSampler, Bruker, {a] &)

3. FLYME S EE F (Spectrum 100, Perkin Elmer,

L)

CEEERF(UV-1700 » Shimadzu © HA)

7K E#E(870 » Metrohm - Ifito)
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Z<— - clindamycin hydrochloride * losartan potassium * ketorolac tromethamine  pentoxifylline FR#:}2Z 2 #&E418 B
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clindamycin hydrochloride ketorolac tromethamine losartan potassium pentoxifylline
falgE H
ANER white or practically white, white to off white, white to off white powder ~ white to almost white
crystalline powder crystalline powder crystalline powder
ol IR A IR A IR A IR
B:UV B: UV B: UV
C:TLC C = UL
TSRS - - 104°C-107°C
pH{E 3.0-5.5 5.7-6.7 - -
MR - - - NMT 0.2 mL 0.01N NaOH
FZ IR - NMT 0.5% - NMT 0.5%
%\Vi) 3.0%-6.0% - NMT 0.5% -
BRI - NMT 0.1% - NMT 0.1%
/L - - - NMT 0.011%
R - - - NMT 0.02%
E — NMT 0.002% NMT 0.001% NMT 0.001%
izl NMT 4.0% - — —
(7-epiclindamycin)
NMT 2.0%
(clindamycin B)
NMT 1.0%
(any other individual
related compound)
NMT 6.0%
(total of all related
compounds)
=L e - NMT 0.1% NMT 0.2% NMT 0.2%
&= (ketorolac 1-keto analog or (any individual impurity) (any individual impurity)
1-hydroxy analog) NMT 0.5% NMT 0.5%
NMT 0.5% (total impurities) (total impurities)
(any other impurity)
NMT 1.0%
(all impurities)
EEllE NLT 800 pg/mg 98.5-101.5% 98.5-101.0% 98.0-102.0%

(on the dried basis) (on the anhydrous basis)
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hydrochloride * ketorolac tromethamine * losartan
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43 B Eyclindamycin hydrochloride 64  ketorolac
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[RERE Concentration Limit

TR AR (ppm)
Benzene 2
Chloroform 60
Cyclohexane 3880
Dimethylformamide 880
Methanol 3000
Methylene Chloride 600
(Dichloromethane)

Toluene 890
Acetone 5000
Ethanol 5000
Ethyl acetate 5000
2-propanol 5000
(Isopropyl alcohol)

tromethamine 54 - losartan potassium 7
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1. Clindamycin hydrochloride/FURHEE » Ef64: » 43
BIZE E 3% B KRG - T8k b TE B i
SRIGFFEUSP 34358 2 BUE (R 1) »

2. Ketorolac tromethamineFUR}EE » 5150 » 43l
RE3ZREEEREER - 8tk TE Hinkais S
EIRFEUSP 34RRZESL 2 HUE (FRAN) -

3. Losartan potassium/FRH2E - 517(F > FRE 4%
NEIBESMNFRE LSRR - 120K 5 R BIRREE(L
R E3ZF K AENE (GRof) » & EknknrE B ix
Bt T A USP 34hZE I 2 U E(F ) -

4. Pentoxifylline[fURHEE » BF5(F » ZKE4Z A [A
BN BEBLERT - 2R K EETEQGH) ~ 15
REZAF) K ZKEEE (1) » %H

pentoxifylline 5 » 2314 » 73 B H 1952 5] N 2E
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7<= - clindamycin hydrochloride ~ losartan potassium - ketorolac tromethamine ~ pentoxifylline F 2%~ 785 #

AEERIRE—8

miH  clindamycin hydrochloride ketorolac tromethamine losartan potassium pentoxifylline
T acetone acetone acetone acetone dimethylformamide
HH chloroform benzene chloroform methanol
dimethylformamide chloroform cyclohexane methylene chloride
ethanol ethyl acetate methanol ethyl acetate toluene
methylene chloride methylene chloride methanol
2-propanol methylene chloride
toluene 2-propanol
toluene
R ~ HAR R EERRER B S AT R
] e clindamycin hydrochloride ketorolac tromethamine losartan potassium pentoxifylline
g A 6 0 1 0
ElE 0 5 6 3
faEl 0 0 0 1
FANA 0 0 0 1
FHET 6 5 7 5
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A ~ clindamycin hydrochloride[F EE i ERfE R —E

HHR 1 2 3 4 5 6
JEFORek 2 5 o B China China China China China China
Suzhou No.4, Nanyang Pukang Nanyang Pukang Zhejiang Hisoar Zhejiang Hisoar Zhejiang Hisoar
[ EE LS i Pharmaceutical Pharmaceutical Pharmaceutical Pharmaceutical Pharmaceutical Pharmaceutical
Factory Co., Ltd Co., Ltd Co., Ltd Co., Ltd Co., Ltd
e SCHI1005010 2011060421 2011122421 P-003- P-003- P-003-
WS11040801 WS11112601 WS11071501
#2EH A 2010/05/06  2011/06/04  2011/12/24  2011/04/04  2011/11/23  2011/07/12
ERHH 2013/05/05  2014/06/03 2014/12/23 2015/04/03 okl HokdA
B EH HE B U RS LU AEES
SMNE HEHR HEBR HEmR HEHR HEHmR HEkAR H ek AR
=l Bl Bl Btk Btk Bl Btk Btk
pH{HE 3.0-5.5 43 43 43 4.1 4.0 43
7K53(%) 3.0%-6.0% 4.1% 4.2% 4.3% 4.1% 4.2% 4.1%
M Lay 3t i Bl i i i Bl
TR ERRIAR i i el el Bl 3 S
ER e NLT 800 pg/mg 880.2 866.7 863.5 863.1 869.4 865.5
(ug/mg)

N ~ ketorolac tromethamine BRI ZEGERAE R — B R

TEK 1 2 3 4 5
JEUReh 8 5 o B India India India India India
[ B S i SYMED Divis Divis Dr. Reddy's  Dr. Reddy's
LABS Pharmaceuticals Pharmaceuticals Laboratories Laboratories
Limited. Pvt. Ltd. Pvt. Ltd. Ltd. Ltd.
#Lak 2KL 1921011 0010111 ABDH004541  2KL 1451110 ABEH003269
BLEH 2011/10 2011/01 2010/09 2010/11 2011/08
BRHHEA BEEEES 2013/12 2015/08 ok 2016/07
e H H) e B e TS
YNE H R H R SREVFS H R H R H R
el ik ks ks ik i ik
pHIE 5.7-6.7 6.0 6.0 6.0 6.0 6.0
HZ BRI E NMT 0.5% 0.07% 0.08% 0.06% 0.06% 0.04%
Vi S NMT 0.1% 0.09% 0.04% 0.03% 0.10% 0.02%
HeE NMT 0.002% i i b b 3
IRES L e B B b B} B B
TEER VAR & B} B B B} B B}

EHEHE 98.5%-101.5% 99.8% 99.4% 99.6% 100.0% 100.7%
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<t * losartan potassium/B I G ERFE R —E

TR 1 2 3 4 5 6 7
JiFOR} B 5 i [ ) China India India India India India India
[ RS R Zhejiang Tianyu  Ipca Ipca VASUDHA  Dr. Reddy's Dr. Reddy's Dr. Reddy's
Pharmaceutical Laboratories Laboratories Pharmachem Laboratories Laboratories Laboratories
Co., Ltd Limited Limited Limited Ltd. Ltd. Ltd.
e 20110802 1029LB4RI 1071LB4RI LTP/1102120 KLDA0173 KLEA0024 KLEA0195
BLEHM 2011/08/19  2011/02  2011/08  2011/02  2010/10  2011/02  2011/11
B HH ok 2016/01  2016/07  2015/01  2015/09  2016/01  2016/10
TakmrEH HEHLE S [ RS
SNER H e R HEefm R BHEmR dgmk Atkhk HemR gemk gtkER
R [Z4k8 [l 2 1k8 21k (213 13 (e e
K3 NMT 0.5% 0.23% 0.33% 0.29% 0.32% 0.35% 0.39% 0.32%
BH® NMT 0.001% I I S} i S i i
M pl i S} Sl S} S} i bl bl b
EERIA IR & i bl bl b} 3 bl bl 5
GEME  98.5%-101.0%  98.9% 99.4% 98.7% 98.50%  100.14%  99.42%  100.01%
=\ ~ Pentoxifylline A ZEIGERAE R —E
TEHR 1 2 3 4 5
JFURH SR B i 1) Italy Germany India India India
[ BE RIS SECIFARMA  Sanofi-Aventis SUN SUN JAI RADHE
S.PA. Deutschland  Pharmaceutical Pharmaceutical SALES
GmbH Industries Ltd.  Industries Ltd.
ik PNKOXPF161 C792 PNKOXPF108 PNKOXPF184 PNT/11/009
HEHHEH 2011/06 2009/09/17 2011/04 2011/07 2011/09
B HH 2016/05 2014/09/15 2014/12 2016/06 2016/08
TekarEH H B HE RS
YNE H R H R H R H R H AR HEmR
R 748 [Z1k8 13 1 748 748
yaot 104-107°C 104.6°C 104.7°C 104.6°C 104.7°C 104.2°C
33 T bl bl bl bl b
HZ MR R NMT 0.5% 0.07% 0.07% 0.17% 0.28% 0.04%
RRIIsE NMT 0.1% 0.08% 0.07% 0.10% 0.10% 0.10%
a2ty NMT 0.011% Sl Pl b JE JE
T Pzt NMT 0.02% 3t Sl b JE S|
HEEH NMT 0.001% B b i S| JE
UIRER Ly bl Sl bl bl bl b
BERATIR & b b} b} bl bl b
EEHlE 98.0%-102.0% 101.8% 101.8% 102.0% 101.4% 100.9%
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TFDAJR99E 101 1T H HIF B E F 2
Firfift B 5 P RORE i A BT - FEE AR EH IR
B EIEERZ o TFDAFE B 4 =4 2 i & ik
R+ FR1004F & 2 B AT 73 amoxicillin 22 -
T s & — & HJ5(Methylene chloride)fs i3S B $%
BHEERA PR PRI IR B R &E(600 ppm)PAYS » HAREE TS
R -

R SLE R R WAL BRI R3S - B
HE i bR g i A E AR - B2k
WA R AR 7w 2 bR - S B e R g - 58
B RRVETIAS BRI - I & AR E A EE
BCEIER o USPHEHLKE i A A B b 2 yA B A H
EAPN 47 s O o A s
RIAT R e b B - B T S iERE B T REsE B A
SRRy - hEHEREGEREE - 5B AR
JEIRSIEE A - ATRE R IR RS BN V) B0 ) E 8L
AIREIE R AL BN Al (AR - WG
M%) - BEAE R R - 1 RAFHIREE ST
BT H AL E 2 B - RS E R B A ]
ZUMCEE - AL~ BWYZE I BRI R
BT - FWIEHFHE R G AAEE B B T o (R
TEBERGRNGERF & AT » A5l Ketorolac
Tromethaminefi 73 5 MELHEET @ 2R RHEYE B E
ERERRY) - RIS PR E MY 2 RE - K
REZ FORHEERE R E R EHE » BURSRgE
RiF R EFEHEE -

NG P e SR EI Y S R I il
ale2% o DI tREBI A EEL 2 - Rt KA
BB AR AR B 2 B N B BE R 5
B R IERZELE -
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CATERBE A R EMERE LR ET - 2011 ¢

FREESE L o BT » 651-652 ~ 1179-1180 »
1235-1236 ~ 1492-1493H - {TEREEE - &
it -

. The United States Pharmacopeial Convention,

Inc. 2009. The United States Pharmacopeia
32" The National Formulary 27. pp. 2813-2814.
United States Pharmacopeial Convention, Inc.
Rockville, MD. USA.

CEFEER - LR HEEHE  FRRBE - BERR

SEUREE - BR¥ - MREEE © 2008 © ARG
(Clindamycin) FUEHE .2 VB - 29 & g
Ep R &I » 26: 45-49 -

. The United States Pharmacopeial Convention.

2011. The United States Pharmacopeia 34", The
National Formulary 29. pp. 171-182, 1006, 1021-
1022, 1031, 2372-2373, 3251-3252, 3342-3343,
3869-3870. United States Pharmacopeial Conven-
tion, Inc. Rockville, MD, USA.

. DiPiro, J. T., Talbert, R. L., Yee, G. C., Matzke,

G. R., Wells, B. G. and Posey, L. M. 2008. Phar-
macotherapy: A Pathophysiologic Approach. The
McGraw-Hill Companies Inc. New York.
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it o 67~ 308 ~ 337 ~ 757H  &RLHIRIT » 5%
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Backgroud Survey on the Quality of Active
Pharmaceutical Ingredients from Pharmaceutical Plants
in Taiwan

SHU-HAN CHANG, MING-YU YANG, PO-YU WANG, YU-PEN CHEN,
LIH-CHING CHIUEH AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

In order to survey the quality of active pharmaceutical ingredients in Taiwan, 23 samples were collected
from the pharmaceutical manufacturers by local health authorities in Taiwan from February to March in
2012. These samples of active pharmaceutical ingredients belonging to clindamycin hydrochloride, ketorolac
tromethamine, losartan potassium and pentoxifylline were analyzed by the method referred to the respective
monographs as described in the USP 34, and the results showed that all fulfilled the requirements of USP 34
monographs specification. In addition, the residual solvents were also analyzed in all samples according to USP
Guide to General Chapters (467 Residual Solvents), and the results showed that all met the requirements.

Key words: active pharmaceutical ingredient, clindamycin hydrochloride, ketorolac tromethamine,
losartan potassium and pentoxifylline, quality survey



