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HETBEAGTAHLABRTRAEMWEABRRYEGAEZR A THERELE
FHZWNBERGAEBEATERG ERAABRTESZIG SR AL ERE
BB TEHERSFEEEY nAABBRKETEELEAMNG
RBEERE aAHMBERREARSFNEZ=NHERATRAEREDNS
BRRENE UBITEZ=NBEEEAB SR TNER - LEZ=WE
8RR 5 FH R Gelucire 44/ 14 » RH 40 » & RH 60 4 %] £ PEG 600 X
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Ganoderic acid B & Ganodericacid C; 258 - A BB 4R
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acid C) 894 8 E 5k R A % # & F Ganoderic acid B & Ganoderic
acid Cy T FE#E 10% AERRIMABHEEA—E_EH AL -
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CCMP88-RD-053

FORMULATION STUDY ON THE NOVEL
TRITERPENOIDS ISOLATED FROM GANODERMA

Ming- Thau Shen
Graduate Institute of Pharmaceutical Sciences
Taipei Medical College

ABSTRACT

The purpase of this study was to improve the dosage form by increasing the
stability of active ingredients and enhancing its bioavailability as a way to
strengthen clinical efficacy. Triterpenoids isolated from Ganoderma resinaceum
were selected as model drugs with the use of pharmaceutically acceptable
solubilizers and cosolvents to prepare heat-soluble solid or semi-solid dosage
forms such as hard capsules or tablets. Initially, a valided HPLC method was
developed to have an acceptable accuracy and precision as a method to assay
all samples in the following study. The solubilization study revealed that when
Gelucire 44/14 ~ Cremmorphor RH-40 ~ RH-60 at a ratio of 2:3 with respect to
PEG 600 |was able to completely solubilize Ganoderic acid B and C2 at a
concentration of 10%. Solid dosage forms prepared with the adsorption of
above formulation to these commonly-used excipients, such as lactose, starch ,
or MCC, was only able to become free-flow powder when a large quantity of
them was |employed. Although the dissolution of both was fast enough, the
large quantity of excipient necessary for such a preparation made it become
impractical in the application. Results of accelerated stability study using semi-
solid filled in capsule as model sample showed that expiration date of
Ganoderic|acid B and C2 in all samples tested was only 1-2 weeks. Active
ingredients carried by Gelucire 44/14 with PEG 600 system showed the best
stability among all, but it was still not good enough for practical application.

Keywords : Ganoderma , Triterpenoids, Stability, Capsule, Bioavailability
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WARALENBOREEE S pATEIH TR HBAEHEY
ROHASEGEETHEABEAR AR S AR SHTABERBX
Bt PRETRESE TRERYZ LR T EFELNMAUKEL
BEEN 22 TRmARY  E—FHRAERE > ABEEREE
AR ABHE - ARBT (S0CUT) BT mBERARIEK » LIFE
BT YHERISREF  BAZANRIZBEN - MEFABER
HERBRREnLTEH aA 28" - AL E8aN R EaTHi
HPEARGHERE AL TEREIES  AAUTERRYERFH
FRERM U By REEORT - 2 B ERARBOER
KA RBRERASBANERKEE  TRACEAEZRTALD.
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BRGBBKEAGAN M ENER AL S TERHAGOTANH4
B eRBTRAOH KBRS CIEARE RS TERVHERS
it BRESHMERTELBGARE - 5 —F 0 BB AL ERS
AT EFTRAGZERE PR NS ORARTAHSE  HmHiT
ST EANHBEREY S A TR ORBTERDOLRRE 1
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AHERUMBELZRFMERE  FHEERKA BRAY LR
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R~ Hmyk

— pH

# e E ¥ (Ganoderma resinaceum ) & KK 4 HHEHA L & w49
BEARR -BRTEHBALTAEZS  ARORBAER TGS
AR NNAER  AFAERERULHERE -

S MBEY I REIERASR

B3 E X (Ganoderma resinaceum) 2 2N 8 » 4855 A B Bk
B M BR - BUTEEEHERZIR ARG HEIORFA A {5
BRSHS  HARMPNY R (silica gel) % ERFIRZATM » URF
HEWHI A (CHCB) EZ 4% (n-hexane) B F & (MeOH) X
%Eﬁﬁw%%ﬁ(ﬂ@@d)ﬁﬁ%ﬁ(hﬁﬁﬂ“%ﬁﬁ%%%
BB B AT TLC BBl - £ TLC 9 F 5% P46 A a0 842 5 Tk
(kieselgel 60F254 , Merck) » £ & BBt tb 5 45 © FAE: k=30 :
4710 Mgk 254 nm TRERMILR - #H C@hibey = 1595
%%%%ﬁﬁ%ﬁ*ﬁﬁﬂ%ﬁﬁ%ﬁ%iﬁﬁ%ﬁ(®m®m
acidBand C;) #EREE RELE—F UKL ENFH2ZH -

e

= oWMBRIHE

ARRARAGIH k5 5B R B H ok (HPLC): £ £ 5 AR
TRRZEME RBEAGRE) SR EEHEBRR AT ETL -
AR A 15 B 48 4% 4 (Lichrospher 100 RP-18, 5 um) » &




#7248 & 30 % (V/v) #) acetonitrile B &% 4 75 (pH 4.0+ 20 mM) > 35
4 1 mUmin - $AE 8% & 254nm FAAB S BEEGZBE
M H R B BEEM G 0 B EL A5 Ganoderic acid B and G,
MAEGEEMAEOMURARBMGERERAFERE - BREST
BT THE-GHEEIHTELBE ) URARNETEREN PEEES
S EESEMMRER UABET LT TN RUESTIERE

W~ BEEERR

HREZEFEHELERPYBEIARE T REF AR LAES
6% AEBEHE (k) 835 Gelucire 44/ 14537/ 027 & 50/ 02
PRIER # L5 PEG 600 m A Lb Wby iRod 0 BN 37CH
ERAEY  SHREFEIRBEITRLEE  BHELBERZN
BRATAECERARERT RS - B4 LU LB TR E
WEIERLH 88 RH 20 RH 40 & RH 60 s #54 PEG
600 & H = S RE R BERH -

B BEENBERGNHBERKA ISR

REBRFTEZ ZHARLEEURRGEEBRELAGR S
EABEE  LLEBKEAENERES  —BEBEN AT
#5200mg RELZHHEATHLABLENTOTIZ— o 3
S EAGUBBEY AR LERRRAT LHESGEL I
B NERKETRREMILE - BH - BESEERARALASS
AEMERY  EREHBARRFASERBRREARLH K -
FsSe b BB BE (ZRiLw) RAEEA (RAKE) R LA




PIAR  BsfiRec h O B SLR R » R A 5-10% &3 5 % )

(Ac-Di-Sol ~Primojel & Crospovidone %) 464 ¥ 8 B 3k 2 /A -
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HLERBAREA BB RN TS 0E% B L 53
ER2C3ICRASCZMBEGESHET Rl BE S A
759
Rk RUSRBATHERE > ARBSHS S04 B L
HOHERERFEANZ LS T RNENLE  BRAGZGE
B BTN BERFA R THASRLEA XA R R 2T
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MER -~ EAREIREBSGEX (Ganoderma resinaceum ) X HR ¥R
MARENYE (ilicagel) AENFREZ AR L BURRALELHGE
# (Hexane) 45 (CHCB) & F8 (MeOH) &z B £ (silicagel) 4
B D EAMMITEG S BREBEES TLC Ao 8ty = d3E ABE S 4T
tbgtie s RERTHEK 254nm TREA LTI AL B R HHE
# (Ganoderic acid Band C,)s & # & ¥ Z #5{b et G £ 5544 470
L 7.93% - AL TLC & HPLC #HEh#9TiE 95% M k{2
EATRFERZRFREFREACRGALE - RS T EN RIS
UAEEEEMARBPILERASBRES -

ARRERAEE L —HERAEHE (HPLC) 0M R & £ 2 M
CE - BGEEEANTRESEE S I T4 (Lichrospher 100 RP-18, 5
pm) #4484 30% (v/v) & acetonitrile BABRZ#rE% (pH 4.0:20 mM) »
kA 1 mUmin ARIMRE K254 nm FTRAEAZKEESE - AP =ZRE
GmmmcmdB&GmMmcmdQ%m%ﬁm\W%%1mamA
cRAGBEMTEAOBAZHAL MEBMNARS o] &y AR LA
# & # Ganoderic acid B & Ganoderic acid C, %1% 0.53-6.54 % £ —
3.11-4.86 % LR 1.25-8.94 % £ 2.55-8.65% - AR EHAMBF & > #
A photodiode array ( JASCO » Model MD 910 ) {53 & #47 5% (70 C)
MBEARMZ LB, RERET £ HPLC S #HBERF AR5
Ganoderic acid B & GanodericacidC, 8 Xk% » BR SN EFAEY
i ELRFHANFHRYENEEH LY LiamEE & o4 szt
ETiE 95% L E ﬂﬁTizﬁl"%éﬁ%F*E”“ ﬁ*zaﬁﬁmmﬁf%%%
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Gelucire

20 » RH 4

BHegasinmeE -

WRAERETRT HARR LGS ~ABEHE (L
44714237/ 02 50/ 02) AR K Bt 8y B BF A % 2 9 — BE8E (R
0 » RH 60) 93 SE M ¢y 548 PEG 600 &R s » &8

BRAHE X4 E2FEY =% Ganoderic acid B B Ganoderic acid Cz AR

3
HMBERT - ATRER

60 53]

RES R &k~ BT Gelucire 44/ 14 - RH 40 ~ RH
2 PEG 600 R—Rif] (2:3) b BATX AN (1

9) #tb#R47% > Bp T 4% Ganoderic acid B & Ganoderic acid C2 Ee 1
Pgﬁ-%ﬂ‘ f»e-;&éﬁ/_ﬂ. /A }B\-_.ﬁ& °

FHRER TS 6 B2 A ® a2 47
HERENZBEY EHEB RN LA ELN S 200mg »

ﬁr’é‘ﬁi_'ﬁkiﬁéﬁ%{ﬂlﬁﬁﬁigéﬁ'ﬁ- PL— F-HE RS EGAE
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A 5 HR A FE IR R
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AU TS
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ROHKAEMEREFEZARREARUBHAERN GRS RS MR
EREMEFEY BTRAORMAEANEERETMANARAL LY
RELER -BRONEHHRAABEM LU ERS A2 RABLHEL
ME > MEAARFTAREFNAE BHLHETL=NELTLE 1%

(Wiw)» BB e BB (5-10 %) 3836 2 5 2 b B BH B ) B2 5 Sk

BRZABME Bl ol 10 REAHESL S WBEALE S
MEERTRSE | IUL > MAUER TR HEBE RS UEHT
Bz Aig -

MEBERA IR BALE AL ATECRAEB ER AR R
MR Z AL AR ERRESEL ZHHZ T - HEH53
HMBEZ=ZMBREBREUABEEHOESL 2 EN25C37C~45C =4
BEAERESETHES ReHBEYHBEL TSN -REHME— X6
FIERME  EUASERRENENEZZRELE HERERER  24R
Gelucire 44/ 14 & PEG 600 4f & iz 09 B & + » X Ganodericacid B &
Ganoderic acid C; 14 ER A FH L (B R Z) AR BBEALM
BIR AT BAERTHXEETRFER » 4% Ganodericacid B &
Ganoderic acid C; 4% 90 % U L MR EEL -2 - 2420 » i
FiIER -




MORARKSE RS+ S 026 TARSEAS HEOBEN -
ERF BRI - PR A s B S e 8 A A 8 T A
CELEF T d& TLC BEBTERAL ERAHBTE « 57
EERMBARELRE AL 95% Ak - BRTE— 5 XBEHS
HELLOREME CEAARRATRASAREOTERS  LAK
B R T B AR A LT B0 R M
s

BBRBRWEREF G A AN BB RN O A A LR
SR ESG SR ERAT IR ALE AR LB R
IREEAREEBTRL - BHHGRE OB TREENES &
VERTRITAM  RRRFQRBIELE AN B H - 204
CRBZN > RRERMRBERC » A AB R4 PR 2
HEFEEET A RERAHA - A A Photodiode array #2471
ARURARE RSN A AR RS S — 5 R0 A S T A
BREV FERGTHSBELZNBEOIAEHNHESR /i
DA R ER R REERBG S EI M BETH -

EBEBET @ A A RAA T RRGERR S Gelucire n
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Cremorphor % 7] B&TRBE R M H48824) PEG 600+ #BIZZ TH
RBAMET UBEZRFTEAEHRES SN HEH T OEENKER
MERBFRE - RBERREATHERBRHOBEER T R4 L pA 2
WBERIFEIER - ZERMEL B NERNUBRAB LS 2T

BNBFEEAENINE  ARUAELRMEEERBEBN AR LAS

BEOH A AR R AR RKRRE - BHY > A&E OBHEMSF
HEFEAMRAFABENARBARBRAERER T Q4B EK
R BERBAFLBRTBELE LR AL BAGIET e By -

ENEBMRTGERALER  ARAEAEHELENE R LEEA
RV AMBRRRBEBROHES - FEATHLEB SRR RS AH
Ry HPNBYERNZHE - 22 R8T Gelucire A FIBA MR
R TRRERMT BB EY B R A AB T
MERRBIF - ERERRBR T A BB SR E — 22T - ik
EREFABMN R TRORESERELTY » Sob T

T REBRREBHE N EYRERE TR AURE
F A R AR

S BERZANEEBOERHEHHEHASEARBA
7o MAG MG EE AR ENOERES  AEREE
FERI SR A A 80 B0 R R KA AR A2 B AR AR R

E-BBRFBALEAEREAF o PEG 600 ThAF
Peroxide » Mm1E4F R )& LML 2B

W RO BFLENATROARRA T AHE—FHRH

B ABRAAERALER R TER TS R EA TSR
7Btz —
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{ n-hexane packing silicagel
¥ loading sample

4 100% n-hexane 500m]
¥ 90% n-hexane : 10% CHCI3 500ml
4 80% n-hexane : 20% CHCI3 500m}
d 70% n-hexane : 30% CHCI3 500ml
4 60% n-hexane : 40% CHCI3 500m]
 50% n-hexane : 50% CHCI3 500ml
{ 40% n-hexane : 60% CHCI3 500ml
4 30% n-hexane : 70% CHCI3 500mI
 20% n-hexane : 80% CHCI3 500ml
4 10% n-hexane : 90% CHCI, 500ml
d 100% CHCI, 1500ml
4 95% CHCL, : 5% MeOH 1000mi
4 90% CHCI, : 10% MeOH 750ml
{ 85% CHCI, : 15% MeOH 750ml
1 80% CHCI, : 20% MeOH 750ml
4 75% CHCY, : 25% MeOH 750ml
1 70% CHCl, : 30% MeOH 750ml

VEBTLCH - Bgsz CHCl,: MeOH : H20
=30:4:1 Mgk 254nm FHRELSsER D
2ok 52 200 :

\ #3E & compound A B 2 4 >

B- X =NEERyB2 a8
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B~ 5o AERH R RA LY
Gelucire
No. 44 /14 37702 50/02

1 l 0 0

2 Q 1 0

3 0 0 1
4 0.5 0.5 0
; 5 0.5 0 0.5

6 0 0.5 0.5

7 0.33 0.33 0.33

RS -AEENERASMALES G EA LY

l; No. & Gelucire Enixture . PEG 600
]1 1 1 1

1\ 2 2 1

11 3 3 1

'1 4 3 2

% 5 2 3

i 6 1 3

% 7 1 2

|
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