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Bitterness of the Mixture of Clarithromycin Dry Syrup and Carbocisteine
Preparation-difference between Branded and Generic Drugs
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The purpose of this study was to assess the bitterness intensity and pH of the solutions of clarithromycin dry syrup
(CAM-DS), carbocisteine preparation (CC), and the concomitant use of both drugs. We conducted 6 types of human
gustatory sensation tests with 6 healthy male volunteers. As a result, there was almost no difference in the bitterness in-
tensity of CAM-DS between the branded (the latest and former preparations) and the generic formulations. The bitter-
ness intensity of CAM-DS (the latest and former preparations of the branded as well as the generic formulations) was
almost equally enhanced by mixing it with either the branded CC-DS or the branded and the generic carbocisteine gran-
ule (CC-Gr). On this occasion, the enhancing the bitterness of the branded CAM-DS (latest and former preparation)
was nearly avoided safely by dosage form’s changing CC-DS or CC-Gr to the branded CC-Sy. However, unlike the
branded CC-Sy, some generic CC-Sy failed to suppress the bitterness. Furthermore, it was proven that some generic
CAM-DS were shown to exhibit bitterness when mixed with even branded CC-Sy. In conclusion, it should be noted that
the extent of bitterness of the mixture of CAM-DS and CC highly varies among the generic formulations.
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WCREINZMERERICI VAR ES TEMBL
7. HMEL, FEO/SNIZHANDERERAS
P (E#h 1 20-45 %) D6&KELZ. RALMDI
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(CC-DS) &L TALIOY¥ 1> DS 1333%) (MDS)
(BHEEE ) 2, Mk (CC-Gr) &L TA
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MiRlZ, #EREIENC 25 ml Ok TR 2R S
30 MREM L THhoildBriIcH L 2. #imEix, &
RO 2ml 2 OPENIC 5 BEH, D& EDHEKEHR
LR U7z, BRAEER, #RIETRTE L, K
25ml TS ESNNENTITE 275/,

4. pH RUEBREBEDFMm LITFTo6fOR
BrZzfro 7= (Table 1),

4-1. CDS [CH(TDERBER U pH OREKTRF
MOEM  CDS0.5g,1.0g, XiE2.0g #/KICE
ML=dbozEHikE LTl > 7=,

4-2. CAM-DS RFIF D EBRRE KU pH DE
% CAM-DS (Gt 9#f) 1.0g Z/KICIEMLZHD %
Btk & U TRl 217 - 7=

4-3. CDS X (& CDS1 & CC %] (MDS, MGr X
(& MGrl) LDEMICLDERBEDKRET  CDS
X3 CDS11.0giz, CCH#HK &L L TMDS 0.4g,
MGr 0.27 g XiZ MGr1 0.27g (WFNHSEEL
T 133 mg fHY) ZMATKICEMLZHDZBIE
ELU T 217> 7=,

4-4. CAM-DS & MDS OEIC & 2 EHHREED
Bit &£ CAM-DS1.0giZ, MDS 0.4¢g ZMMAT
KIZRAM L7z Datik s U Tl 217 7.

4-5. CAM-DS (5t 97%&) & MSy LDEMIC &
ZEHBEDOKRET 9D CAM-DSIZDOWT,
ZFNEND 1.0g &, MSy (k&8 & LT 133 me)

EHIEMLUZSDEHKRE L Tl o 7=,
4-6. ERMBRUERESED CC-Syr O FEBREE
&, ENHE CDS LEALIBOELKRMEE(CRY

D HRET 5fED CCSyricoOWT, B &EELT
133mg ZHD, ZHIZ/KZREMLUZHD, WA

CDS 1.0g LIBARKITEMLIZBDZMRIALL T
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BENEDSNZHBED 2 BHEICBIT % L H Lk
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1. CDS([CK(TDERBERV pH OREKTR
MOFFM  CDS0.5g, 1.0g, 2.0 g BEIR D & KR
1L CDS OBEICIKEFEL TLEATHHEINAS N
M, HEHICEE R D D Tld7mn o/~ (Table
2). /7, BIBIKRO pHICHEEM THEREITHS
SNBMho Tz,

2. CAM-DS RFH D ErksR E K U pH D& (N
Table 3-1 IZ/R 9 L 512, CDS &fb#r L T,
CDS3 DAt D fthd CAM-DS #&| & @ {12 bk 5k &
WCEERZIFBD SN o /. Table 3-2 1213 5E
J i % 3 8 CAM-DS 9 8| D /K&K @ pH %R

Table 1. Summary of Sensory Test Protocol
Preparation CDS0.5¢g CDS1.0g CDS20g CDS1 CDS2 CDS3 CDS4 CDS5 CDS6 CDS7 CDSS8
Water 1 1 1 2 2 2 2 2 2 2 2
MDS — 3 — 3 4 4 4 4 4 4 4
MGr — 3 — 3 — — — — — — —
MGr 1 — 3 — 3 — — — — — — —
Mys 5,6 5 5 5 5 5 5 5 5
Mys 1 — 6 — — — — — — — — —
Mys 2 — 6 — — — — — — — — —
Mys 3 — 6 — — — — — — — — —
Mys 4 — 6 — — — — — — — — —

e The figures in this table indicate the study number stated in the experimental section.-shows that the sensory test is not performed. CDS : Clarith dry syrup
for pediatric (new dosage form of Clarithromycin dry syrup for pediatric), CDS 1 : KLARICID syrup for pediatric use (former dosage form of Clarithromycin
dry syrup for pediatric), CDS 2 to CDS 8 : generic formulations of Clarithromycin dry syrup for pediatric (CAM-DS), MDS : Mucodyne dry syrup, MGr :
Mucodyne fine granules, MGr 1 : generic formulations of Mucodyne fine granules, Mys : Mucodyne syrup, Mys 1 to Mys 4 : generic formulations of Mucodyne

syrup.



482

Vol. 128 (2008)

7. WD CAM-DS ®HK| D pH b, 7.32-10.5 &
WEMEZERU.

3. CDS X[ CDS1 & CC #%|(MDS, MGr X (%
MGr 1) EDREMIC K Z2ERBE DR CDS
BT OKBEROEREEIZ 1T THD (Ta-
ble2), /= CC #HI Tdh % MDS, MGr kU

Table 2. Intensity of Bitterness and pH of CDS Solution
(0.5, 1.0, 2.0 g/25 ml water)

Content of CDS 05¢g 1.0¢g 20¢g

pH 8.8 9.5 9.5

N .
Intensity of PIUSIESS” 0.174041  0.5£0.84  1.2%1.2

a) Values indicate the means+S.D. (n=6). * No significant difference
among the intensities in three groups followed by Krunskal-Wallis rank
test.

MGr1 Bl O SRR E H & 4 0.5, 1.3, 1.3 KN E
ZR U7z (Table 4-1). F7z, CDS Bl TOKEHE
#WiZ pH10.1 THEMETH > =ikt L, MDS,
MGr, MGr 1 O /K& 13 % 4 pH 3.30, 3.01, 2.87
LEEMETHoz. £/, CDS % MDS, MGr Xid
MGr 1 EIEE L 7ZHATIE, WAIOKBREKR DY
B E LRI 4 3.8, 2.0,3.2 &, CDS Hjfi &
LU THERICEA L. 2512 CDS+MDS B &
CDS+MGr #t & DB TIX, RIFEDHMNK D EK
WENERICEN > (p<0.05) (Table 4-2).
CDS & MDS, MGr, MGr 1 & DR &% E#K O pH
37 & 3.66, 4.26, 3.66 &, FHMTOEIZDHT M
TdH > /= (Table 4-2).

4. CAM-DS & MDS OEMIC & 2 ERIBEDR
5 T XRTOCAM-DSIEIMDS LIEGT S &

Table 3—1. Comparison of the Intensity of Bitterness of Nine CAM-DS Solutions (1.0 g/25 ml)

CAM-DS CDS CDS 1 CDS 2 CDS 3

CDS 4 CDS 5 CDS 6 CDS 7 CDS 8

Intensity of
Bitterness?

0.50+0.84 0.67+0.82 1.0£0.63 1.8*+0.75 0.5+£0.55 1.0+0.63 0.67+0.52 0.67+0.82 0.33+0.82

a) Values indicate the means+S.D. (n=6). * p<{0.05, compared with CDS (n=6, Krunskal-Wallis rank test, Mann-Whitney U-test) * CDS 1 to CDS 8 are

generic formulations of CAM-DS.

Table 3-2. pH of Nine CAM-DS Solutions

CDS CDS 1 CDS 2 CDS 3

CDS 4 CDS 5 CDS 6 CDS 7 CDS 8

pH 10.1 7.32 8.90 9.92

10.46 10.14 8.83 10.5 9.56

¢ CDS 1 to CDS 8 are generic formulations of CAM-DS.

Table 4-1. Intensity of Bitterness and pH of the Solutions of CDS and CC Preparations

(MDS, MGr, MGr 1)

Preparation CDS MDS MGr MGr 1
Intensity of Bitterness® 0.5+0.84 0.5£0.55 1.3+0.83 1.3+£0.82
pH 10.1 3.30 3.01 2.87

a) Values indicate the means+S.D. (n=6).

Table 4-2. Intensity of Bitterness and pH of the Mixed Solution of CDS and CC Preparations (MDS,

MGr, MGr 1)
Preparation CDS CDS+MDS CDS +MGr CDS+MGr 1
Intensity of Bitterness? 0.5+0.84 3.8+0.41* 2.0+0.63*%* 3.2+0.75*
pH 10.1 3.66 4.26 3.66

a) Values indicate the means+S.D. (n=6). * p<{0.05 compared with intensity of bitterness of CDS (Wilcoxon ¢-test),
* p<{0.05 compared with intensity of bitterness of CDS+MDS (Wilcoxon t-test) .
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Table 5. Comparison of Bitterness and pH of the Mixed Solution of CAM-DS and MDS
iS85 SRRL GRRR SBRS CERS BRR BRS SRR AR
Intensity of Bitterness®  3.8+0.41 4.0 3.840.41 3.5+0.55 4.0 3.0 3.3+£0.52 1.5+£0.55% 2.7+1.2
pH 3.6 4.27 3.90 3.6 4.17 3.43 4.26 3.29

a) Values indicate the means+S.D. (n=6). * p<{0.05 compared with intensity of bitterness of CDS-+MDS (Krunskal-Wallis rank test, Mann-Whitney U-

test) .

Table 6. Comparison of Bitterness and pH of Mixed Solutions of CAM-DS and MSy

Preparation

CDS CDS 1 CDS 2 CDS 3
+Msy +Msy +Msy +Msy

CDS 4 CDS 5 CDS 6 CDS 7 CDS 8
+ Msy +Msy + Msy + Msy +Msy

Intensity of
Bitterness?

0.33+0.52 0.5+0.84 1.3+£0.82* 1.8+0.75* 2.24+0.75* 0.33+0.52 0.83%+0.75 0.5+£0.84 0.17+0.41

pH 7.86 6.40 6.47 8.23

8.32 8.77 7.68 8.82 7.84

a) Values indicate the means =S.D. (n=6). * p<{0.05 compared with intensity of bitterness of CDS-+MSy (n=6, Krunskal-Wallis rank test, Mann-Whitney

U-test) .

IZX D EBRMNESR L7/~ (Table 5). MDS & DRA
IZK B W E O FAEE, %I CDS 7I2H W0
T15 EEHEL (Tables), AN L T
CAM-DS B &R OERNAF EITEN o 2.

5. CAM-DS (Gt 9%#) & Msy LDRMICLD
EHRBEDRET  CAM-DS & MSy 2iR& L /-4
&, FEAED CAM-DS IZHB W T MDS EEE
A &l U TR ANC & % #IR5RE O BsRI3 /N &
Mol L,L, #3&5 CDS 2, CDS 3, CDS4 T
X MSy SIBRE LGS, ERBICTHEXNTEABE
Nk <, CCHANELTMSy ZHWNWTHEADFE
AR LN EAVHBIL /= (Table 6). 9 fED
CAM-DS #AIZ MDS Z2E& L72EE1E, IXT
DRANTBENTEMSLZRLEZN, MSy 2IEE L7
%i& @ pH X T X TOREANTBWTH I S ik
IZHERF S 1Tz (Table 6).

6. ERLNMUVERLD CC-Syr DELRRE &,
ZNH% CDS EEALIBOEKRBECEAT 2%
5 CC-Sy O k& ElL, MSy & 3 OEH M
T 1T THo D, BFHM MSy 4 TidDIE
BN B~ T 85 BRBR E 2338 WE 12 & - 7z (Table
7-1). I 512, CDS & MSy DR & #BiE#kIL CDS
& MDS DR & EEIK O s kiR E S i U THEIC
Ko7z (p=0.029). F/= CC-Sy DEBEFEMTH 2
MSy 1, MSy 2, MSy 3 & CDS DR & BB R D 15 R
WD, CDS HMOMERE IR L ThdMicH
Mo ZIZIEBET, CDS & MDS DR & R E kI H

NTERBEZIHFREICEN 72 (p=0.029). L
L, %% MSy 413 MDS & FIFFRIFEEIC CDS @
EHREE PRI, EF M MSy KT MSy 1,
MSy 2, MSy 3 ® pH Wi N HZFHHETH - /-
7%, MSy 4 OHM3.50 LFEEERL-. £7z CDS
& MSy, MSy 1, MSy 2, MSy 3, MSy 4 Z1R& L 7=
KRR D pH 13T N 41 7.86, 8.10, 8.53, 7.54,
421 & MSy4 EDOREGMEIKRDHEMEZRL 2
(Table 7-2).

% £

CAM 1Z 2006 FIZII K~ Do #tE, kOB
W, AR ERRE LA EI N 2O
FEFNT, HEBH KO FESIHINTB D, KiZ
TR PR RE RGBT A D R D ER RPN TH D &
WEINTND.2 Lnrl, bbbkl z
fro/=& 2%, CAM-DS S %8 i @ #H7 [0 8K Tld
BROREIZAEZIRNWZ ENHBALZ. LENST,
WREINEHHENO0EHED- TH, /Eko®HF &
[FTRR I A IR D S o BRI B U Tl 4 I s
BTHHIEEREEINL. KRIZ CAM-DS O#%F
i 7 FEIZ DWW T B B R O IR DE W & FLi T L
o, T ORER, %I 1Al (CDS3) 2, CDS
WHRTERNERICEVWDONED 5N L.
CDS 3 @ pH {3 Table 3-1 IZ/RF X D1 9.92 &%
mEBED SN 72N, MOBARLE EOEWTHE
KEELEBOEEZSNZ. LML, ORI,
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Table 7-1. Intensity of Bitterness and pH of CC-Syr Solutions

CC-Syr MSy MSy 2 MSy 3 MSy 4
Intensity of Bitterness® 0.33+£0.52 0.17£0.41 0.50+0.84 0.67£0.52 1.0+1.1
pH 6.46 7.70 6.76 3.50

a) Values indicate the means+S.D. (n=6), * MSy 1 to MSy 4 are generic formulations.

Table 7-2. Intensity of Bitterness and pH of Mixed Solutions of MDS and CC-Syr

Preparation CDS+MDS CDS+MSy CDS+MSy! CDS+MSy2 CDS+MSy3 CDS+MSy 4
Intensity of Bitterness® 3.8£0.41 0.5+£0.84%  0.67+0.52% 1.34+0.82* 0.83+0.98* 3.240.75
pH 3.6 7.86 8.10 8.53 7.54 4.21

a) Values indicate the means+S.D. (n=6), * MSy 1 to MSy 4 are generic formulations. * p<{0.05 compared with intensity of bitterness of CDS+MDS

(n=6, Krunskal-Wallis rank test, Mann-Whitney U-test).

WL TIE, EFMICHRTERRAEZ
Mo,

KIZ, CAM-DS EHfHALG SN T ENIERIT
£\ CC HAIE DPHHIZ L DR OB 217 72
MDS J O* MGr i3 E#ATH % 729012, CAM-
DS LIRET 5 EE®REZRMS T T 5, 49 HiT/NE
IZBWTIE, EROBEZENPEALDITEL T 5D
lt%??%ﬂ%%%&iéhfiﬂsb %10 /NI BT
LRI T AT AWM EDREDITIE, RO
HMISEERBELEZEZS5NS. CDS1 & MDS Xid
MGr & D HFFDOE R Z BT 5720121, £h
S5OREBEELTMSy #H WS Z LTk > THEWKRMN
BT D 2 EARRINT VDA, D RN 3
BT 2 EEMNRT—413k<, BEHGTIIHE
DHIGENTW/RW, X512, CAM-DS # ¥ &
CC%%%%%&U%%%%EALK%@%%%ﬁ

%?é%% LB U 7 E BT iR B R B HIE

TiIZwETIN TN, 22T, 3EOAED
cc%ﬁtCAMDs%%%&U%%&&@ﬁét
KLERORB ZERBWICTHMET L2, ZO/HE
CDS & MDS X3 MGr #iE& L ZBRIE, ek
BB EOWERNFEE L /2. CDS HEMU&E R O pH
7510.1 THo7ZDIZK L, CDS & MDS Xix MGr
DIRERER D pH 13ZE 24 3.66, 4.26 £ T

L TWw/z. CAM-DS & MDS DiE&IC L % Hkik
EELT, PFRFRFO pH NEERIFETH D Z &1F
INETIZHHEINTHY, D AlBOFERICH
WTH CDS I MDS ° MGr EiEETHZEITLD
TR D pH 2NEETERNC M E, SRR L /25D

RO LN

LEZ25N%. CDS & MGr ZE& L84, CDS
EMDS ZREAGLEZEEXDBHEHROFERIIHET
Hol=M, CDS & MGrl Z2iEEG L 7=EEITIE,
CDS & MDS #ig & L 26 & IZIF R E O &k
MEHE S N .

—J, CDSIZMSy ZiRET % &2 HEHRDOIEH
NAHH5NT, BEWROWENE S IEEME (pH 7.86)
WCHERF SN TWD ZEHBALE. Tabb,
MSy 134D CC #K| L Bz CDS LiIEA L THE
BRI EETEIC /2 5T, CAM A L/~
W, HHROHWEENBETHo-EEZOGNS, &5
IZ CC-Sy DBFMIZDNT H RIKRICERNFI L
BNMOKEE{To /& A, Table 7-2 IZRT X
DT FE S L OIS D 3 BT RIS I L 72 h
S>7273, MSy4 Tix, MDS ZE&L-EEDLD
BV AZ R L. MSy 4 1385 TH pH A3 3.5
L, OB, KHRSHERBROBEEZRL TWE
ZEiE, EHROFBE-HITIHRTHS. LD
fE R, CAM-DS & CC #F #0tHT 25 A1,
MGr % MDS Tlid/a< MSy 2\ Z &ic&k D,
ERICE®ROFHI #EMTES ZENHSM RS
2. £/, #BHEND CC-Syr ®DHIZ1d, CAM-DS
LIRE LA MGr  MDS & [F 5k D 5%k 2 #
TEHDOEEFEMET H-DEBENLETH S,

I 51T, EFM, BELEED IEED CAM-
DS & MDS EDRBITK B EKRZEBE L2k
BFMOH T CDS 7T13EF M &l U TERNE

BB L ="ETH>7=. —F, MSy EDRES

TlX, CDS TIHESICIDESET®RMNFHL <
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R LT, BFEHDOSE CDS 2, CDS 3,
CDS 4 Tld, M0 EKRE2RB T2 &AL
7z (Table 6). L7=7%3> T, CAM-DS O#%% %
#9255 51213 CAM 3O ERFEBRAME N T
TR, R LOREA THEWRBEHNBEM &
BROHAEHLRIIBVWTS, EB55Mh—FH &%
IZT5ZEITRD, HRBHDEER &2 578 WiHA
BOENECDEREND D T EITEENLETH
%,

PR T, 2007 4£8 X TORET,
CAM-DS IZHEWT4fE (V7 AOXA1 2B
F420y 7 10%/NEH TA)7), 751U A0Ov
1> >DS/NEH10% 15 0%), 7502073 A
ORIy T I0%/NER 13—, 75
21> DS 10%/NEH Ta—")), CC-Gr
T1fE ORI Rk, CC-Sy T2 (X
FREOyTNREH 5%, C-FAT>>av75
%) OBFEDBFH I EHIN TS, ZhHiZD
WTHEGEHENBETH A S EBDNS.

X7z, RBICHEMALZ MSy OBFEMRTH DL
F4S 110%]) 132007 4= 8 A DR TR FEH 1 &
BoTWa, ZOXDIT, BEROEMLME DL
DL EIOARLESIREM E&f;é)ﬁ%ﬁéé# L
DNDPIRET DB IS 5B G152 2 N ITTT
52 EIE o THIEREENLFTMA T E/RS TH
A5, X512, CAM-DS OHITH EIRFEIH OB A
MOBB EOTRZINTVAEREDANWHET Z
ENMARECH D, F/z, BELEA—T—AHHRATIC
RAEMK O pH 2HE T 52 E0WBZ T L, 1§
WM T IUI BB E O THERTH 2 Z 13

2o

BWRW, ZHNICE-S T, BHOBREEDERS
N, EEHGTEZLLTHATESZEIIRETH
A9,
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