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i~ BRE  BTRR - S B
FALIR ~ G R T R s I T S 80 AR e
Bl LSRR O Y 2 B R RORHEE - ShHhiR
1811 -

(S IR R
l.Carvedilol ~» Fexofenadine

hydrochloride * Rifampin 3 5k 43 F H 48
%1t &¥YICarvedilol related compound
A~E ~ Fexofenadine hydrochloride related
compound A~BJZRifampin quinonef 5y
USPH IR, -
2. BERA VA IREE i

TRk TR LB 2Bk
K KGR YE R B E T T. Baker/A &
(Boston, MA, USA) ; £« & H
Joe e B BE ST B S B P AR A O T
E MallinckrodtZ\ &(Dublin, Ireland) ;
1, 4-Z &N R RN R AR O
¥ H Sigma-Alorich/X ®)(St. Louis, MO,
USA) ; PR K BB S e P R 4 o B T
HMerck/Z\ F](Darmstadt, Germany) ; Z.
T RS IS R AT MR ST E Cerilliant
/A F](Round Rock, TX, USA) 5 ZE K FHZE
I AR ME 5 5 I H ChemService /A A
(West Chester, PA, USA) : 2/ BN g%
AR P ARE i Fluka X 5](St. Louis, MO,
USA) ; ZFR RS IR fL g Alfa
Aesar/\ F](Ward Hill, MA, USA) °

E)adZE
R - BIRE 81 - BIRR a8 BER
FREN - SR L - BRRRE T - =20 -
THERER ~ UKBERR - R S B AT 3R
BEHk o ZHBETRHPLCAR ©

(e dma% fid
1. ERCRARE AT (1100 series, Agilent

Technologies, Waldbronn, Germany)

2. RAHRE HTE 52 (7890N/5795C, Agilent
Technologies, Shanghai, China)

3. THZ2AE AR ROAHE AT B8/ R i 7 (I &
(120/6890N/FID, Agilent GC SAMPLER,
Fuerstenwalde, Switzerland)

4 AL MR FE B (1s10, Nicolet,
Montgomery, USA)

5.0 HEEE (Cary 100, Varian,
California,USA)

6. 7K 453 H Bl 2 £2(701KF Tirino, Metrohm,
Zofingue, Switzerland)

7.pH meter(713, Metrohm, Zofingue,
Switzerland)

8. VUi RS (PA214C, Ohaus, NJ, USA)

9. TLA7 B K S (AG245, Mettler, Ziirich,
Switzerland)

10. #EF JE EE % %5 (DCY00H, Delta, New

Taipei, Taiwan)
11. H:F6(CH-60,CHUNG CHUAN, Taipei,
Taiwan)
12. SR KALIE(MC 2838P, DENG YNG,
New Taipei, Taiwan)
13. fili 7k B43% B (Direct-Q5, Millipore,
Molsheim, France)
—EBERE
REBZEFEE3SIR P2 B E E R
AT — iR AR (YN ~ S~ pHIE » HZBRR
H ok BB /40T EE - B
L&Y ErEfiERER e ®lEFHEHZ
(R —)  WHVER G T & SEHAR A -
BT L H 2 RSN - AR SRR
LB 2L 535 Guide to General Chapters {467
Residual Solvents) fE5 5% b IR & &Y (&
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1 e - DIH MBS RE A S 21
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Z<— ~ Carvedilol ~ Fexofenadine hydrochloride 5 Rifampin B4 %% 2 135418 B KR iRig—&

fbarEH Carvedilol Fexofenadine hydrochloride Rifampin
SN White or practically white, crystalline ~ White to off white, crystalline ~ White to off white powder
powder powder
il A: TR A:IR A: 1R
B: LC B: LC
C: Yl
Tk - - -
pH{E - - 4.5-6.5
FZ IR NMT 0.5% - NMT 2.0%
K53 - NMT 2.0% (anhydrous) -
6.0-10.0% (hydrate)
15,78 i NMT 0.1% NMT 0.1% -
At — 6.45-6.75% -
(on anhydrous basis.)
HEH NMT 0.001% NMT 0.002% -
JERZEEY] 1. NMT0.1% . NMT 0.2% 1. NMT 1.5%
(Carvedilol related compound A) (Fexofenadine hydrochloride (Rifampin quinone)
2. NMT 0.1% related compound A) 2. NMT 1.0%
(Carvedilol related compound B) 2. NMT 0.2% (Any other individual
3. NMT 0.02% (Fexofenadine hydrochloride related compound)
(Carvedilol related compound C) related compound B) 3. NMT 3.5%
4. NMT 0.1% 3. NMT 0.15% (All individual related
(Carvedilol related compound D) (Decarboxylated degradant) substances )
5. NMT 0.1% 4. NMT 0.1%
(Carvedilol related compound E) (Any other unknown impurity)
6. NMT 0.1% 5. NMT 0.1%
(Any other individual related (Any other unknown impurity)
compound) 6. NMT 0.5%
(Total impurity)
LRI 98.0-102.0% 98.0-102.0% 95.0-103.0%
(on the dried basis) (on the anhydrous basis) (on the dried basis)
— © Rk B USPEEHUR Y M iaTE B
R« EEZEME35RRGuide to General Chapters 2 & ER G HEATI R 2 FREE
2oyl PR &R (ppm) 2zl PRERFE (ppm)
Benzene 2 Ethanol 5000
Chloroform 60 Ethyl acetate 5000
Cyclohexane 3880 2-Propanol (Isopropyl alcohol) 5000
Dimethylformamide 880 1-Butanol 5000
Methanol 3000 Isopropyl Acetate 5000
Dichloromethane 600 1,4-Dioxane 380
Toluene 890 Methyl Isobutyl ketone 5000
Acetone 5000 Methyl Acetate 5000
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4. FBIRE - SV ARESE © 3Rl
HERBER<281>RIIEE « <541>
BALY T E K <231>EH e B E L
Method I » 734 R IR A -

5. 8 bEYIRE - EinEfEmiEs
HHE « DS taE i - € bt
IR 2 R B A L &Y R AR
B =S - DETERL T ER
REE#LEMZEE -

6. BEERAH ¢ DAIHZER R T EE S
K IERET (A ER b E T R R AR VA
Lo e

(ERifampinf iz tE H

1. i ESSNEL - DLHREE e A S 2 MR
FKH -

2. 800 - MR SE B BE M <19TM> R B DA
AN R A A T E AL S E R IBOE
FhlE - LLEEE -

3. pHIE : {KEFZEH<791>LApH meterds
AL EEE N E i L R e -

4. HZRRREE P4 IR LB SE <73 1> 02 15 R
B AR o

5. LGV EiTEM SR e S 8
€ Ao o e A

ZERRS BHEBAL S R H AR LA TR
L mtE - DAt R s R R
Hixlbemoag -

6. FRERAR - DHZZER AT ER &
KB R S e R e A B R ER VAR
LEE

FE R EAEY i

ARG HZ Rifampinl 73 75 BEL FEF + 5%
JFRHIROY By AR R - SORR_EFE HIRifampin
IR By 9 fif e 4= RifampinZE % L & P Rifampin
quinone¥§" » B EEHH IR HY) 2 IR E
MR FHEEE -

AN FE T E Fih R RUREEE 1 8 4 (B A1 43 B 4
F00) - BRI A8 B Ry Carvedilol 64 »
Fexofenadine hydrochloride 7{f fRifampin 5

> FE181F - PRI E 1452 B N SE L ELF -
TGRSl
1. Carvedilol Ry L =W A Rm = AL - B

BLEERNE FiREEZRHER - &
Ha, » BB, E LIRREZSRHE RS
AR TR A ERET A] 3658 FE i B0 R S LR
Bl DB ERBRS - KREFEY
A& A i Carvedilol H RG22 iR BLAFF 7]
i BIRBIFRG - ARG B 8 % S
A3% - SR CIRSERIEIAL - B3TEH & -
53R EE8E6.25 mg » 12.5 mgf25 mg °
A A S i T LT 77 B R A H 10047
B1HEZE1014F6H30H 5 H Ak
M4 B - HEEtex BOG R - SR B
SR 2 JURHEE - R E 532 %100% » H
FR2 R AHRIBLE R - RIHAEET 55 R R BE
BLERE - Ko RELERE R - s EH
Bl RREE1Z ~ EDEE3R K PLEA1% - 6ff
Carvedilol[F B #E#&a fg » #5 R EIFF S USP
3SPREEILZFE (R T) °

1

. Fexofenadine hydrochloride 5 & 7 F & &=

ZPUEBEHTHAEN FHEER S - # AR mEAED
T R E R % A e N B N R DL | R
HHZAEEEMEER B E B =
TS HHBAEAR @ o KA B EEYIFT AT 8 R4
Fexofenadine hydrochloride H {5 185% %
FIFFATEE » SR 10 BRI - OB E9
eV UNERRYmi o e L
WNERKGERIAL - 3T E - 7R R EHE
60 mg » 120 mgfz 180 mg ° AHFFEAEEE T,

2P0 ~ AR R EER BRI D AT R

iz s i
o Carvedilol }f;gfof;rllﬁ) (1111(112 Rifampin
PR RE 1 0 4
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RSV ST

EHEA TR AR AL B HhET 8 R EL
TG WS TR ELE RS FRREE - R
HrER88% » HH4FFFEER 2K H2
FAHFELE R - R AR ET i 552 Ok}
BER o A8 M HELE RS P R ENE - 7
{fFexofenadine hydrochloride U} S & i
EadhelptaH - R FIIRFEUSP 35hREE
IRUE(FRN)

. Rifampin S A5 1% EHEYTA R L2 —
TE Rl = 2 IR N 30T RNA 3
Gl - (EmPHETHE RNA FUEE - 52
TEBEMIER - 3R] 38 B e _ B mAS 1%
FERKISERRE T RE - fiEREH
R RIRLT - 85 DU E (potency ) 72
T JHEANTE & RUE K BB B e R
R B NEZREGE/KEREK
SERE - MAZRNEKERS g LER
B2 2wV TR B AL - A8 A a2
YIEF Al EE A i Rifampin H 576 2658 24512
AlEE - B4R B - EEEE 1R K
W A3 - H2RERIA - BRI K EER
BT 7] 553 Bl B 150 mg ~ 300 mg F2450
mg » SEREIH & 535 K150 mgfz300 mg °
A FEAREE S L T BT 77 B R (R e 4
B HEFeR BUEMAGE - il E5 5 B
TR R E S R83% » R T HELE

35
30
25

# 20
¥ 15

10
5

FREl R BT AR BIREEAR R 15

AN » AR FAEFE 1 FRifampin S &

TE B A% (L& PIRifampin quinone¥I &

% o 1fFRifampinZ B HIEN G » H2fF

G IFURHEE B 2R B R B K [ 2 B g

(Fb) -

REZEIIFE 10240 1T H F FRH A E 7
% Pt AR AB R - FEEKH
ENRE » FREREER Z (B —) - FE R RAER
J\ e BbAh - BIEEYI & i B R 99 B 58 ik
Rifampinfi 4 R & e4tF M EFAEY » Hf
3FRifampin B2 Z fREa iSRG 1% - B
SNBE R SO AT AN EF o 2R (AR S &N
FFEEEIE - 3 &8 RifampinB 215
CE HAFE -

AT S i B A A A SR TR R iR T IOk}
PR 2% - B NEIEREEZ EHINHErT
JFORHEE T 1 25 (DMF) KB F i SCEHH(CTD) R
R DIEE RS S E R E 2

Z2ENR

1. Baxter A& A[E[Heparin ° 2008 = CDC Defi-
nition of Adverse Reactions Associated with
Contaminated Heparin ° [https://www.baxter.
com/information/safety information/heparin_

adverse reaction.html].
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Z/\ ~ 99F FEN02FBNZERR B AR HZE 2 AERER

T

— BEH JEfel B {3 e ] TR B R P
T I (i (8 R
99
Acarbose N HRBIRRE(T) ~ EE3) 10 IS (FFEUSP32KRFR IE)
Meloxicam 1R B AR 4) ﬁ(l) s 10 IS (FFEUSP32RRFR IE)
(1) ~ FEEEA(D) ~ FAFQ2)
(1)
1005
Acetaminophen iR FEIREE@) ~ HARQ) ~ 3£E 9 G (FF A USSP E)
4
Amoxicillin trihydrate ~ FUAEZR  FHBIAREE(L) » EHIEE(S) 8 SR B TR VAT
PEIEAF(2) dichloromethanef&EUSP
32KK IR (600 ppm) * HER
EIRERE
Dipyridamole DIE  FEIREEQ) » FEPEA(L) ~ 4 GG (FFEUSP32RHTE)
B
10165
Clindamycin hydrochloride #1743  HEIALE®6) 6 EAG(FFE USP34RRHE)
Ketorolac tromethamine WE EHIEG) 5 IS (FFEUSP34R IR E)
Pentoxifylline DIME ENEER) ~ FAFI() ~ FER(1 5 IS (FFEUSP34RFR E)
Losartan ootassium RemmEE AR ~ EIE(6) 7 B (FF & USP34UR )
10241
Carvedilol DI BIREE(L) ~ EIE4) 6 G (FEUSP3SHH E)
PLEas(1)
Fexofenadine hydrochloride P73 EEE(7) 7 EHRG(FFEUSP3SHRARE)
Rifampin iR HBIREE@) ~ = (1) 5 1{fRifampin g & ] E BldE

#{b&PIRifampin quinone
E RNy lﬁ:Rifampin’é\
FEHIENGH - HERITRT
B USP35HRE

PR TEE > EE2E > TEBEE -
2008 ° EMAREFE (Clindamycin ) JFUR 8
ZEnE A o SEY) R i B R R A SR
¥ 0 26:45-49 -

. The United States Pharmacopeial
Convention.2ne 2011. The United States
Pharmacopeia 35, The National Formulary
29. pp. 171-182. United States Pharmacopeial
Convention, Inc. Rockville, MD, USA.

. The United States Pharmacopeial Convention,

Inc. 2009. The United States Pharmacopeia 30,
The National Formulary 27. pp. 2813-2814.
United States Pharmacopeial Convention, Inc.
Rockville, MD. USA.

. Liu, J., Sun, J., Zhang,W. and et. al. 2008.

HPLC determination of rifampicin and related
compounds in pharmaceuticals using mono-
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Background Survey on the Quality of Active
Pharmaceutical Ingredients from Pharmaceutical
Plants in Taiwan

ZONG-HAN YUE, SHU-HAN CHANG, PO-YU WANG, YU-PEN CHEN,
HSIU-KUAN CHOU, DANIEL YANG-CHIH SHIH
AND HWEI-FANG CHENG

Division of Research and Analysis, FDA

ABSTRACT

In order to survey the quality of active pharmaceutical ingredients in Taiwan, 18 samples were

collected from the pharmaceutical manufacturers by 8 local health authorities in Taiwan from March to

May in 2013. These samples included 6 containing Carvedilol,7 containing Fexofenadine hydrochloride

and 8 containing Rifampin, were analyzed by the specifications method referred to the respective

monographs as described in the USP 35. The results showed except one Rifampin sample failed to meet

the requirement of assay and related substance of Rifampin quinone, and another Rifampin sample

failed to meet the requirement of assay, all the others fulfilled the requirements of USP 35 monograph

specifications. In addition, we also analyzed the residual solvents in all samples according to USP Guide

to General Chapters (467 residual solvents), and the results showed that all met the requirement.

Key words: active pharmaceutical ingredient, carvedilol, fexofenadine hydrochloride, rifampin,

quality survey



