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The influenza virus causes seasonal influenza epidemics and, from time to time, worldwide pandemics. Seasonal
influenza epidemics in winter cause increased morbidity because vaccination is aimed at preventing influenza. However,
influenza treatment is limited because oseltamivir cannot be used in children. Recently, Kampo medicine containing
maoto was reported to have anti-viral and antipyretic effects. In Japan, maoto is generally administered as concentrated
extract-granules. However, children do not like to take the maoto extract-granules because of their distinctive smell and
bitter taste. Therefore, masking the smell and bitter taste is necessary for administration to children who are unable to
take oral medications. In this study, we developed and characterized a new chocolate formulation for masking the maoto
extract, using human sensory tests.

The chocolate bases A to J (10 forms) were selected from commercial products. The total evaluation score for the
maoto extract-containing chocolate formulation-D (Mao/nC) was the highest of the 10 forms according to the human
sensory test results. The maoto extract-containing adjusted chocolate formulation (Mao/OrC) was based on an adjusted
version of the Mao/nC formulation. The Mao/OrC exhibited improved smell and sweetness and overall evaluation scores
compared with the Mao/nC, according to the human sensory test results. The results of a dissolution test, drug release
test, and viscosity and osmotic pressure of the Mao/OrC were improved compared with those of the Mao/nC, and those
of bioequivalence were similar. These results suggest that the Mao/OrC could be used as a new masking chocolate
formulation for preparation in hospitals.

Key words — maoto extract, chocolate, human sensory test, reciprocating dialysis tube test, pharmaceutical tests,
hospital preparation
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O EEEH ML, A BA 1A K 100 mL
(35~37TC) 12 1 KRz h 7z ) IRAm 2, &
L BE (4°C, 20,000 g, 10 min) LTSz E
& % DISMIC® - 25AS045AN (7 KN 7 v 7 Wit
(BR), HH) Lo THEHBALZZ OO T = FY)
YER% HPLC I2 X » THlE L 7-.

(5) Mao/nC # & U Mao/OrC NEETEIE

ZEE X, Mao/nC B X U Mao/OrC % # 5 /K
50 mL ($5H1 40C) 12X o T S N7 B 2 &
LB (4°C, 20,000 g, 10min) L, #6507z
3 % DISMIC® - 25AS045AN (7 RN 57 v 7 )



HERR) THHEL 2B D% OSMOMATO030-D
(Gonotec GmbH, K4 ) (& o THlIEL 7.
(6) Mao/nC & Mao/OrC DFEEBIFE

FiEE X, HAL (37C) 10X o TH S Rz @#
B (1mL) % TV-20H B EEt O a— > 7L —
& AT ORBEESE (FR), HH0) ko THEL
7z (37C, 1.0rpm, 360 sec).
(7) Mao/nC & LU Mao/OrC DiaHER

AERIL, NTR-5S3 BRI iR (B ILESE (FR),
KB v, B+ HIE H ARSI o7 R
DN FVEIHE > THT e o 72, RS HARSE
JR 5 R AR S 2 W (38C), 78 FVIElHgL 50
pm & L7z, 270 7 EERIE, 0, 5, 10, 15, 30,
60 3 & U8 120 3 2B 1.5 mL 2 8RILL, [A]
HORBE A #FE L7z, BRI L 72 3B i om0 o0
#EL (20,000 g, 10 min), < ® Ii¥ % DISMIC® -
25AS045AN (7 RNV 57 v 7 Pk (k) TABL
7222 HPLC 12 & » THlE L 7-.
(8) In vitro 8% & B Mao/nC &V Mao/OrC

DI 7 1KY RO

TBCH AR B,
(RDT) J5ik " % —#Bec i L CERIF R AR A R
Epos HZ-21D (e AP T3E (BR), KB % fii
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(4.6 mm X 250 mm, ¢5 um) CRIOEAiZE T3 (R%) ),
BrH i R1Z 210 nm, 7 J AR 45°C, Fidid 1.5

Ito 5 @ reciprocating dialysis tube

694

mL/min B X OFEHE A =1, 20 uL D54 Tl
ExRIT o7z, MEHIEK D 720 1 7B AT
DR, 0, 1, 2, 10, 20, 25, 40, S0 B X
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72O WS OREE I 0, 5, 10, 20, 25,
40, 50, 100 B X200 pg/mL OHEIPAZ F 7z, &
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Fig1 Human sensory test of maoto extract-containing normal chocolate formulations

a) Chocolate A formulation, b) Chocolate B formulation, C) Chocolate C formulation, d) Chocolate D formulation, e¢) Chocolate E formulation,
f) Chocolate F formulation, g) Chocolate G formulation, h) Chocolate H formulation, i) Chocolate I formulation, and j) Chocolate J formulation.
Values are presented as means (respectively, n = 13).
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TL2Z Ik o THETEZ FITAERE LR -
TWwh EEZ LN & 512 Mao/OrC # 13,
Mao/nC-D #EIZ LR THA G I EEE 2 85— F K
S0 THR] 28#E L7722 & TRAFMED A IS
o7z (Fig2)., —Mmic, WHREZEWT 57

0 5 10
| |
I |
Inferior " Excellent
Color tone } ) |
o
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Hardness I I
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melt-in-the-mouth | |
feeling ! ; !
Inferior H % Excellent
Smell | ¢ |
1
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Sweetness | ¢ |
1
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Sourness f |
Inferior Excellent
Bitterness f |
1
Inferior !
Total balance of | " Excelllent
a taste ! 1 I
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Aftertaste f ‘ i
\
. \
Inferior \ \* Excellent
Total evaluation I ' O i

Fig 2 Human sensory test of maoto extract-containing normal and adjusted chocolate formulations
Values are presented as mean = SD. @ Mao/nC, O Mao/OrC groups (respectively, n = 13). % P < 0.05 vs Mao/nC group (Student’s 7-test).
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Ephedrine concentration of dissolution rate (%)
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Fig3 Ephedrine concentration profiles of the Mao/nC and Mao/OrC formulations, as determined by dissolution tests
Values are presented as mean = SEM. @ Mao/nC, O Mao/OrC, 4 Mao/H-15 groups (respectively, n = 6). % P < 0.05 vs Mao/nC group, # P < 0.05

Mao/OrC group (turkey kramer test).
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Fig4 Cumulative urinary excretion of ephedrine after 9 and 24 h

24 hr

Values are presented as mean = SD. White bar: control po, gray bar: Mao/nC po, black bar: Mao/OrC po, black dots on white bar: Mao/nC ir, white
dots on black bar: Mao/OrC ir, diagonal bar: Mao/H-15 ir groups (respectively, n = 6). * P < 0.05 vs control po group, # P < 0.05 Mao/nC po,

T P <0.05 vs < Mao/OrC po group (Tukey Kramer test).
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B L) EETH D, Mao/OrC i 0 ¥ 13,
Mao/nC-D FEIZHATE Ao 72 (Fig3). 7z, 9
i % F T® Mao/nC ir B X U Mao/OrC ir HED 3
MR T 7 = MY YHEIREIX, control po B L T
Mao/H-15 ir #E & L L CHEZED 7 L, Mao/nC po
B & U Mao/OrC po #f & X TH 2 50 & %
A7z 24W%E CORMRP LT = F) »

PR ICBWT, ZhZho®Eid, & TOMERE
THELGZZALZED SN h -7z (1.20 £ 023~

1.52 £ 0.10 mg, P > 0.05) %%, Mao/OrC i,
Mao/nC FEIZIERTH 20% FEE R 22> 7= (Fig4).



2500 1

2000

1500 1

mPas

1000 1

500

| 000000000000000000000000000000000000

q Q *:10 to 360 sec

120

180

240 300 360

secC

Fig 5 Viscosity profile of maoto extract-containing normal and adjusted chocolate formulations (at 37C)
Values are presented as mean + SD. @ Mao/nC group, O Mao/OrC group (respectively, n = 3). * P < 0.05 vs Mao/nC group (Tukey Kramer test).

INHIEZ 72 N YORIGERITEE L%
ZbNbA, Faal— bHNIE MaomC BXI
Mao/OrC #EDREEEAR X 512, #2,000 B L
500 mPas %, & A I®H-15 %% 30~50 mPas T
BT &L HRD LR E WK OAREEATE IS
B A RRBFEO ST L E2 605
(Fig5). —77, EEWN#ES CRPFEERE DS £ -
7-BHIL, =7 = FY ~ (pKa9.6) 2SH M pH (1~
5) TldA 4+ AMESNTHIENMK T 3545, H
BN pH (~7.0) TS TRIOEGIH E - T
W3R T holEZON.M2T, 7=
NV Y O5RAREIX 113 (K27 5 7 — v [ K5EL
BRE) ThEHEIEMGEELTaalL— MG
B35 & THPLERICEEL-LEZObNS
M, 4B ETOMao IZHFINDLZ T2 FY ¥
(0.3 g Mao: 1.4 = 0.0 mg) D 85~110% AR
ICHEES 17z (Figd). BHIRNICHEG- ShvezT =
FY IERFIZH 0% PRSI ND Z L (27 =
FU Y [+ R 40mg, f v 72—
74 —5,20104 1 At CGE2 WMD) 205, Kk
H L& A ORI EITHEII 2 NWEEZ S
n, EWFNFESEEICHEIE L ZVWEEZ LN
72, 72720, 9 MR F TofR PR IR S
L0 A HIPR G T ERMEINCH B 72, EERICEE
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WX o TP OBl T 0, WIIGEE 125
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Fig 6 Photograms of maoto extract-containing chocolate
formulation
a) Mao/nC, b) Mao/OrC, and ¢) Mao/H-15 formulations.

BT LD 5.

ARG IEHEA LD 7= D18 H T v T F—2
W, R G- R 2 3 B LB NS T R R i
DL FALIZOWT HMET L7z, FHR L 48
#l DAL, Mao/nC B X U Mao/H-15 BE 2545
Td 5HH, Mao/OrC #f1E, —#EICTHHK S N Tw
5Faal— b EFEVDPRWIET, HEIZRA
AVTIAT UV ARKRT I LI LTk EER
LMa (Fige). WX D, MaomC B X O
Mao/OrC #EDOFEY AL, Mao/H-15 BEIZHRT
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Fig 7 Ephedrine concentration profiles of the Mao/nC and Mao/OrC formulations, as determined by the RDT test
Values are presented as mean = SD. @ Mao/nC, O Mao/OrC, 4 Mao/H-15 groups (respectively, n = 3). * P < 0.05 vs Mao/nC group, # P < 0.05

Mao/OrC group (Tukey Kramer test).
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Fig 8 Osmotic pressure of filtlated solution of the Mao/
nC, Mao/OrC and Mao/H-15 formulations

Values are presented as mean * SD. Gray bar: Mao/nC, black bar:
Mao/OrC, diagonal bar: Mao/H-15 groups (respectively, n = 3). * P
< 0.05 Mao/nC, # P < 0.05 vs Mao/OrC group (Tukey Kramer test).

AEIENDH DD, Mao/OrC #iE MaomC LD D
W EAE2/R L (Fig3). 72, RDT RXEH
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AHIE LTS 57201213 — &Iz, RO
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Zii72 L C\Ww7z (data not shown). JIZ T, #H)
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3ol ESEANC T RmETH 72
(data not shown). J1ZC, Mao/OrC 3 X UF Mao/nC
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7z (Fig8). —f&miz, SN T2 H-15 %
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n7z:.
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& B

AWFZEZHED ) T I TR W72 72 v
MR RIS L BT 7

AR
BRUR S~ & UM 2



5| STk

1)

5)

6)

HWALT, ARk B H 3R, BT, AR
HER, WARTS &, HIARAE=ER, 7¥> 73 v 7 (HIN1)
20091253 % JBR B 5 D A R, A TE O KGR, [
k&%, 2010, 87, 1789-1793.

Organisation for Economic Co-operation and Devel-
opment, ‘Influenza vaccination rates (indicator)”
doi: 10.1787/e452582¢-en (Accessed on 20 April
2017))

Katayose M, Hosoya M, Haneda T, Yamaguchi H,
Kawasaki Y, Sato M, Wright PF, The effectiveness
of trivalent inactivated influenza vaccine in children
over six consecutive influenza seasons, Vaccine,
2011, 17, 1844-1849.

VAA S BA, B, EASRER TS A AR
S B PHERE], SHEUE, IR, S AREALL,
T RO ), R A A O R - SR A ETAG S O
INRABEBENOERIRIGH, YAKUGAKU ZASSHI,
2009, 129, 759-766.

Nabeshima S, Kashiwagi K, Ajisaka K, Kitajima K,
Masui S, Ikematsu H, Kashiwagi S, A comparison
of oseltamivir with maoto, a traditional herbal medi-
cine, for the treatment of adult seasonal influenza A,
J Trad Med, 2010, 27, 148-156.

Mantani N, Andoh T, Kawamata H, Terasawa K,
Ochiai H, Inhibitory effect of Ephedrae herba, an
oriental traditional medicine, on the growth of in-
fluenza A/PR/8 virus in MDCK cells, Antiviral Res,

700

7)

8)

9)

10)

1)

12)

13)

14)

1999, 44, 193-200.

Yuan D, Komatsu K, Cui Z, Kano Y, Pharmacological
properties of traditional medicines. XXV. Effects of
ephedrine, amygdalin, glycyrrhizin, gypsum and
their combinations on body temperature and body
fluid, Biol Pharm Bull, 1999, 22, 165-171.
AR E -, MR, AN YRS, 2000, 63, 1692-
1704.

IR, MO TR, NERZHR, 2014, 8, 1005-
1009.

HITHES S, BAET, DB O mRgFE s X O
IRELBRME, HAZKEAREE, 1993, 44, 115-121.
Itoh S, Teraoka N, Matsuda T, Okamoto K, Takagi T,
Oo C, Danny Kao H, Reciprocating dialysis tube
method: periodic tapping improved in vitro release/
dissolution testing of suppositories, Eur J Pharm
Biopharm, 2006, 64, 393-398.

Imaz C, Carreras D, Navajas R, Rodriguez C,
Rodriguez AF, Maynar J, Cortes R, Determination
of ephedrines in urine by high-performance liquid
chromatography, J Chromatogr, 1993, 631, 201-205.
mEREEE, b B BN, RARrB D,
RAINE W, ROk 2, 53—, ZARER,
TENTIV 72 NRRT A T ay THRO
PRECEFAlT (IR~ 2 % > 72§ % 304l 45 1
), HEH)%2, 2008, 68, 281-289.

FYEE =, “H) - 85070 SERISH £ T, #il
., WL, 1985, pp6-45.



