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Utilzation of Patent Search and Patent Analysis as a Tool to
Aid Product Development: An Empirical study of Ganoderma
Industry

Abstract

This study is to explore the use of patent search and patent analysis in
understanding the situation of current patent portfolio, technology mainstream
development, competitors, collaborators, and their applications within the Ganaderma
industry at the national, regional as well as international levels. Ganoderma lucidum
and Ganoderma tsugae are the subjects in this study. The areas of investigation
included different forms of fruiting bodies, mycelium, basidiospores, their active

components as well as their respective applications.

In this study, Ganoderma related patents in US, Taiwan, China as well as
international patents under PCT (Patent Corporation Treaty) were searched and studied.
By incorporating the industrial information together with visual display of the related
patent information using tables and graphs, the following conclusions can be obtained:
(1) Korea and China are the main consumer markets of Ganoderma in the world,
especially China market is expanding every year with various categories of product; (2)
the mainstream technologies are health related products such as dietary supplements
and medicinal preparations for the use as antineoplastic, immunological or allergic
agents; (3) Ganoderma is investigated in various fields among varous countries; for
example, the focus of United States and European countries are concentrated in
medicinal use of Ganoderma for specific cell line and treatment of diseases whereas
China and Korea are concentrated in the dietary supplements and classical complex
mixture preparation development; (4) the United States, Japan, China and Korea are the
major marketers as well competitors among each other in Ganoderma industry; (5)
several firms in Taiwan own patent portfolio in more than one country, and among them
Academia Sinica is considered one of the best in the world; (6) the quality and strength
of Taiwan patents is considered better than China; as such Taiwan Ganoderma industry
should have superior capability in technology development compared to China; (7) in

the field of medicinal product development and treatment of diseases, United States is



the distinct leader in the patent landscape whereas China patents are concentrated in

Ganoderma fruit body cultivation and their use as tea substitutes.

Keywords : Ganoderma, Patent Search, Patent Analysis
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?éﬂAmeh%ﬂWﬁf%%ﬁﬁ’LZSFJ4“$ﬁ¢mwwﬂ%@%iﬁ7
WA RS - A Rpad 2 o B8 B AT & G R s s it G PR e
FrglE® o P LZ-8 A AT A XS HREGE A MDA AT Fy £48
(heavy chain) ¥ ¢ 7 % %53 404 B cdp ™ Flp > EHBFR*» T 42 A
REcris 5 & X i o 5 ob > LZ-8 AL R AL g LB M T e A2 A6 £ 14028
(Interleukinland I1) > /4w &5t B Thwresfa s BRH S FPZE > @ LA
i“éﬁ%{im"

' ZEpEE (2000) 0 FHEES T o AHESES: > B 703-704 -
© BHESE (2008) > fEEHEE S ERENAYIEN: > REEY B4 Ha -
7 Kasahara , Y., & Hikino, H.(1987) . Central actions of adenosme, a nucleotide of Ganoderma lucidum.
Phytotherapy Research, 1(4), 173-176.
¥ Honda, K., Okano, Y., Komoda, Y. & Inoue, S.(1985) Sleep-promoting effects of intraperitoneally
administered uridine in unrestrained rats. Neuroscience Letters, 62(1), 137-141.
¥ FEE 16 H5-
% Kino, K., Yamashita, A., Yamaoka, K., Watanabe, J., Tanaka, S., Ko, K., Shimizu, K. &Tsunoo,
H.(1989). Isolation and Characterization of a New Immunomodulatory Protein,Ling Zhi-8 (LZ-8), from
Ganoderrna lucidiurn. The Journal of Biological Chemistry, 264, 472-478.
2! Tanaka S., Ko K., Kino K., Tsuchiya K., Yamashita A., Murasugi A., Sakuma S. &Tsunoo H.(1989).
Complete Amino Acid Sequence of an Immunomodulatory Protein,Ling Zhi-8 (LZ-8). The Journal of
Biological Chemistry, 264, 372-377.
22 Kino K., Mizumoto K., Sone T., Yamaoka J., Watanabe A., Yamashita K., Yamaoka K., Ko K.
&Tsunoo H.(1990). An immunomodulatory protein, Ling Zhi-8, prevents insulitis in non-obese diabetic
mice. Diabetologia, 33, 713, 1990.
2 Hsu H.Y., Hua K.F., Wu W.C., Hsu J., Weng S.T, Lin T.L., Liu C.Y., Hseu R.S. & Huang C.T.(2008)
Reishi immuno-modulation protein induces interleukin-2 expression via protein kinase-dependent
signaling pathways within human T cells. Journal of Cellular Physiology, 215(1), 15-26.
#EEE4 HAL
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BARI AR ZE T BEMKAEFRE - gL ERBFEHAES
30~50 24 £ enfg A > NI BER L0 A 2L o - EEE 25048 ~F5E 3
DA G2 IV RS ER N T FALD 32 > 25~28°C o 4p R A 80~90%
TR B E T 3 & B4 50 X 3¢4ﬁ4&&;ﬁ3}¢%2?;%&2»i ¢ 12~2/3
RiGHERTFHFFFER CBRRZEL > BFNGHEIL o ¥ - M2 2 0|7 #gith
EAGI520 20 E2 A 7k BH40% 0 Er PP ¥ EY 2 FEREB AR
B L5 ] LA AR T AN FES R A FE 0 2 25~28°C 2 % F Ap¥HRA
T5% T & S FEBFRNE MEAL

FH e E I FE R 4ol 7

_)s_-_{'ﬁ’ aﬂP%EBQ}A\iﬁy

AR BEERE - &8

FAL KR D p AL S

|
i

R AT AT p R

® BENE (2009)  SEFHEERISROTESS - BEAREEST 181 > H 27 -
2% A FEERTZEETAENS 0 http://www.joyakuken.co.jp/about-reishi-02.html » ( FEf4 %% HHA -
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2. AR Az e s
F-fisze 2 Y IfFE2: TRES 2 o8- SRy g idn
F o PEE AQRFS PRI EOFIAA R WE AL BB RFLRETE G
AR AEE AT S Rl ehh 2 & WliFo M RRR A XA K T kT 5 60~65%75
e ﬁfﬁo&ﬁ%#&%iéﬁﬁ@a%?g»g
AMAEBRANE S PTRENGEE > KRB - A H Y23 B 5 LE
8o

B 8 &L >3 #R2

FAL KR £ 5% (2009) ¥

RV L CEE S PECIE I & SR 1 1 TR
e e

2011/11/14)
7 k25 -
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RANIER RS R R R NR R R Al B TRy B %%’?%ﬁf; #& 0 blde? B
TSP AR S EE S %? % (herbal) PIE4g & % 4cie it > @A eh

Kiﬁ%”o@ﬁﬂi%%%%%iﬁ%U%%ﬁ%’ﬂiﬁﬁﬁﬁkﬁﬁﬁ%%
B2k AEEFERFEAORE AR T ALY BP e FEEH o R
2 r;w HPEBm2 0 ¢ KERRER L sk il kiR ALV ERER
Rl W FE G ¢ X% 2 3% (Herbal medicine ) 7= ¥ i % 424~ # (Botanical medicine
or Phytomedicine, Phytopharmaceutical drugs) 2 -

BOp 2004 & fisph 2 T Y E A 5404 (200424/EC) ) Y XA T ER
& (Herbal medicinal product) % £ 3 - fast 5 A% £+ ?‘r ( Herbal substances ) -
- f8s 5 A% Z % & (Herbal preparations) = & ¥ #4 i2 ¥ E2W KR &P o
He {NEELFOR AR e 7 AL RIZ2fEd ~ Bl ~ 2R R

AR AR LEHA P A AR fida 2 0o

3

AR HTE- PR LRI PR TR AN e RFEEL L
(Food and Drug Administration, FDA) *3 # 2. T+ % 4 5.1 ,i:}ﬂ =% (Guidance
of Industry Botanical Drug Products ) ; 2. # - #3453 12454 (botanicals) — 3 %
ERASNYEFBE B R EFRFHE BE PRV LZEFNE PR LPT
zZEmEP s B AP ATFRLE L PSP T S FREAS B ARSI L F R
thie TR 2 %

BUGEE - B - RIS - FETE (2006) 0 BEEEAESEAELE > AEYIRIITRASE L 0 H 10 -
? 235 (2008) 0 2P HERHELELSERNMEY > BESRELEST S 14 H
1

%0 “Herbal substances are precisely defined by the plant part used and the botanical name according to
the binomial sustem..." See Directive 2004/24/EC, The European Parliament and The Council, March 31,
2004.
S HEyEERE LT3R Fy 2004 4E 6 F FDA FEEAf -
% [T]he term botanicals includes plant materials, algae, macroscopic fungi, and combinations
thereof. It does not include:

Materials derived from genetically modified botanical species (i.e., by recombinant DNA technology
or cloning).

Fermentation products (i.e., products produced by fermentation of yeast, bacteria, and other
microscopic organisms, including when plants are used as a substrate, and products produced by
fermentation of plant cells), even if such products are previously approved for drug use or accepted for

14



SRS T F* 15

oL VB R S R IR RPN 0 Aol 9T o 4 d AN E BRI RENA E
FCRERT AR o FP o P T ER LT REFERT SR T
 mmz |
> BEmE | =3
[ B }—-» AT#E ol Puf fbl dAEHES
- mmrE | K
L RIS
Bl O ¢ FEALSESHBH

FAL KR B £ (2004) ¥

PP X EALEFE NI L R HN CERELH D RASRERRA

T2 mA oA+ A%, s ke

1. &4

GAfiddg iy (RS EHATH) B8 87% o ¥ LN LR RC
IR A ELEEEACEF R - PP FAE o FPA S LY TN
GRE P EFAREEISEY BT Mirl A mE 0 AR R ER- SR
WRFELEBMEEORE  FHET R ERE 0 b 5 RTo do? WA
PASEMHEZR NG EHAPM AT WieEH 2 2 2R (G
Practice, GAP) » kir#|¥H & F 2 % 24+ -

2. {54 % P~¥ (Herbal extract industry )

Rego i o BEE B Al BV iE > TOUE B FREE (Active

food use in the United States (e.g., antibiotics, amino acids,and vitamins).

Highly purified substances (e.g., paclitaxel) or chemically modified substances (e.g.,estrogens
synthesized from yam extracts) derived from botanical sources."See Guidance for Industry Botanical
Drug Products,Center for Drug Evaluation and Research, U.S. Food and Drug Administration, 2, Jun.
2004.
® B (2001) - pisEEE s > GAb ¢ AR H 9
* BIZEE (2003) Ekﬂfﬂ%%’éf‘f?%lﬂ%ﬁ*ﬁ &b ¢ AYRdlabagE L - H 59 -
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$o% e paEs

Pharmaceutical Ingredient, APl ) i# * & % 3 ﬁJ‘ dvde o 1) /’J‘ et G B~ ARl E L
P oo gl A ¥ 1008 E sk o uk L 15%ehE X E S EFEH A AL PpEE T
Lo FALE FHLFAE SR E R Do

3. & &% § 4 L% (Herbal dietary supplement )

g At e A R R e AR R P OR T R A& L
S G REFRATE e LS o BPE AL T 8 &4 L & (Food supplement) |
‘o £ AT ARk E & % (Natural health products) ;> @ 5 Rz TigE & & ) fi
2o AN E - KA A RS EEELA Y e D kaugn o 2 23
EAESH LT R APERD F L B SH LEZ S E E K FDA 3 1994 &
spim 2. (8 &AL i B & v & % ) (Dietary Supplement Health and Education Act,
DSHEA) » ¥ it 2 2 %% :
(D) “Uﬁi%%‘%%ﬁﬁyﬁﬁﬁﬁg
B o TR s R T EN
S RH FRRARES A
(2) PR prg sz ® ~ g B
(3) 23 F— Lo HPpTigazL? o
(4) H7m 5% a4 Ll &5 e

“%%m W;,}ic‘ gaﬁ—r;q;k
H

R S

S

2T R F A

N

BEM A EAmERE C FRE BT RTE I AL ﬁﬁ%@%ﬂ
ey AR o F & 7 AR R RS ﬁﬁé#ﬂ%ﬁmﬁ} hOEE R &
AR Y AL AN KeXp & 3 L ﬁﬁ“’ﬁ“ﬁ%&*%ﬁ’ij%%%w
P FERESREHLIFH BP2R A T EFFRERET RES £ 0 44%1F

BAE 2015 &7 i 13 hE AP AR o
4. 2> % (Over-the-counter drug, OTC drug)

5. ¢ & (R4 %) % (Phytomedicine, Herbalmedicine )

S AR REE R AR L A F BN G- TRHRAS O FPEPT R

* RFEZS (2006) 0 SERIEYISEEESENEN K TS o A RS 558 H L.
% See Dietary Supplement Health and Education Act of 1994, Center for Food Safety and Applied
Nutrition, U.S. Food and Drug Administration, 1 Dec. 1995.
5 [k 29 -
® BT TR | fEARE RS A - HXZEI’JﬂB’Tt m e B > BB CIARAYEIAY - I
IR DARPERANERREAER T2 - Bass B 1k
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SHERH DA R R FLRLATAGHT  beART FRAL G
p e AR -

6

E

rfr

Skt

A &1 # B FDA 2§k 8% ¥ 3=F ¥ (Investigational New Drug
Application, IND) % #7% + % 2_2¥+# (New Drug Application, NDA) 3 P & - 4
W ATEZ ARG B

(1) i -RA 5P IH - BFRA0 8B N30 o o
K R 2 4 Taxol 2 Campothecin % 42 4 |+ Rl & -
(2) ey F Pz Bpesn (FfEG 28 ) #15 FDA 2 fF ({4 L%
#4p ¥ & P ) (Guidance for Industry-Botanical Drug Products ) 2. & &- -
1245 BCC Research = 7 ¢33 % 271 ©2008 & > 2k e 4> &5 H-405 195 /£
» 37 2013 &P BTSN E T 329 ME A 0 EiF s A E L 11%Y .

A

P AP FERZLEGEE RERRFEARG TR FRUESFE
FrEAZ KB G LG HL I RETE LR BB FB Y
AR L o AR S B K o ey B e (R VR kN

L) BERFIH AL TERIE LN RETEAZENES S4BT

L RR RN FEAE S 2 F A0 4o 10 S o
d FRALE T SRR A o ¥ R
FlEFEEA Y B ARG R R F 2 AT EUR

¢
Ariea > TRAEL A A B3R T X EARY > B R e fiiage £
=4

¥ Botanical and Plant-Derived Drugs: Global Markets, BCC Research,
http://www.bccresearch.com/report/botanical-plan-derived-drugs-bio022e.html, (last visited June 2,
2011).

© 34 H4-
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&
B
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B
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BERME - Bh - NEG - 1TIH AR

AEB - WEHEAT &
HEE

TR AR AT FRY

RBZAFAI

Porter ~ g7 44>t T & ¥ (industry) } T & 5 @ - HRFHENEF EH > g 2
MIMOERFER 2 ANRSHENTEG 8 RFT AEDAR 8 LB T Pl
Bz B e ik A AR FIEME L 1A
MASORE P REAELY o
-~ BT A i

PAR®EENIY 1500 2 G T RGP B £ 4,500 29 A
kY B G A AR AT 2007 E ¢ WA BG T E AR Y 116542 2wt o

L RFESS (2005) 0 HhESERE RS OIS o SRR AR AR AITISE > H 9-14 -
*> Michael E. Porter (1985). Competitive Advantage: Creating and Sustaining Superior Performance.
New York, NY: Free Press.

® #$745(2010 4 8 A 16 H ) B RS SESTEITE & RE PR %R TR -

http://big5.made-in-china.com/info/article-22864.html - ( £1% 2% HHH : 2011/11/8) -

2007 SEERAEER - EME - HOERAETER (2008 4E 12 H 10 H) > FE&FHERI5%4 -
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X Fas T3 fg2 SRR THNEY > FRTOAILRDE b o TE
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Fr 1A SO HEZE o p AF ,ﬁ4k%ﬁAW%¢¢»iwn% B E
oo PGy AR~ 3 Rp30p afegi® e Pigsd AEFE N FLHEFEE S
A BRI CHBEAMAAS BRIFAIAKEIFIEY 0 2 d N2
LR ARTHRTIG TRBELA T REVT DR AWEDT S Y
GHRBRA AL T 2RI HBIN R P A B CBER
Pl HUgEE FAMNEAELAZIR G T AC o
RZAPMASEAE > RERART DY FE F SRR > 1999 £
PG A SE A BAZWE 16 mE A @ 2005 £ R & A EAiE 25 mE A o
FOOHBZARIALEERET R P W - ERIASAE BN 20 RATS
P AR ABE R TR L SHAEN2 B P WA A BRI A B
3~ 51‘»48
“RZAEEBH
BEMESNCEES SRR ARk S R S PR F X X1 LA
MEFIAPMARE > MR G A Ehd B FERRBLY T PN B L RAcoR 11
AEVFLIEREFIHE LR P FL T 1 WA THN LA ERY
B A 5

‘\j

http://www.mushroommarket.net/news/show.asp?id=19769 - ( &1 %%& HHH : 2011/11/14 ) - R&f=1&
A EENE - g - Bl - 584 (&) B85 -
© FREREE S SE R LTS S STV EEAEREIAR (20104E7 H 24 1) » BREBLOF -
http://news.pharmnet.com.cn/news/2010/07/24/303481.html - ( 51%%2& HHH - 2011/11/9) -
*® Chang, S.T. and J.A. Buswell (1999) Ganoderma lucidum (Curt.: Fr.) P. Karst.
(Aphyllophoromycetldeae)Amedlcmal mushroom. Intl. J. Med. Mushrooms , 1, 139-146.

FFortE (2005) » B2 AT AR RIS nyRT i ss - BEARERST] > =0 H37 -
8 e DTSR BAENE A\ B RS 4Ert - http://www.07f.org/quality_detail.php?1D=14 > (&
1238 HHY - 2011/11/14) -
© hEERETHEEEVEE LKEE > (TR AT 0 2011 4E3 H -
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DB TR R Y TR P E  TRIRTRAL o B {IF & B 194
ANERFHFRB DB EFF R EFPAIMLE &Y P 2w Ty L A S
Fol le oz it fle R v L S RATH I LB (prior-art) 5 AH o 84 L
MEFE R AR IR A P S B JIEA FP A
LIFRAREF IR > A2 BEFREAAORRE ) EF AR, o EPEFL

B R AATRE S WFIF R T S L daded o b
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WildFs s - ARE - FAUhexF 5 0 M- BPROF PR AL R TR
SFER LR ARELEE S B L T - AR & I By »E BT
PR R - REDIPFIET AR AR AT 2 R AREZE
BERNAAAMPE KREZFTREDAAGER T HIF T RGTRE -

2. p X% 3 (Natural language )

BEREET > P RF AT AR AER g o R
Bap a2 A-BRPFEFRY DR EFT o BfIRRY  AER

O B - EEE (2002) 0 HFIEHEEMNGE - At SCEEEEEE > 5 161
o PhFREE (2007) > BEFIRRER S4BT 704 2 Bt BT - BT BU G A B EE b JE AT hE o
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% Bates, Marcia J.(1979). Information Search Tactics, JOURNAL OF THE AMERICAN SOCIETY FOR
INFORMATION SCIENCE, 30, 207.
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31



>
1S

AN

1. S5 IEENRRT /D8RR
2. BRFRY PR / [BIFEE 0 18 5R
3. EEKRHEENEERT /DR

] 14 %/k’}ﬁ,‘,ﬂ,ﬁﬂg]
TR &R iz F FE (2009) 2] EATHH -
=~ Bl R AR
LAl A AR S L TR RASD S BRI E PR § 7 e

'z L 3 L s 70 2 v . . L
LERSORECECERBEADREE )T ARTEALZ S AHF T - v mT

R - ~ AT AR 2 CERBHTHEE e RIS K T R
T R CIE SN SN o) U N E ST S SR

7
w7
FEDLRRATFROTRAPR - SERGFIRA DI 7R EAHD
R b fITHR2 A 330 LA FAM 0 ek o )

5tk % 0B o E 8 & ik & ) 40w B 1246 % (Patentability search)
2. % 4= 2 (Infringement search) "~ 3 jiFsR;% # % ( State-of-the-art search )
402 JlHE><4 % % (Patent validity search) ™

O FEIEME (2006) 0 —ECER 2,000 f&  EE R HUERIS BRI - 408 0 TREIARELfr 0 B 98 -
" EE: 57 > H 167-177 -
2 AR MR R GRS SIS AR E T S L — TR R L B S BB S R
B E BRI ErEE - P TieE -
P HREER RIS E SRR 2% 0 BT ?%E@TLﬁ@% B ~ TR A Ay
FEF > BRI CIE BB RMESEERS - STERZEFIFTETHEBNER - DHE RS A RET RIS
ﬁio
™ FOTEU AR R G A A A —TEE T e RS A 0 B T A RO AR S R
ATV E AR SRR - IR RN E A RS R e R S A 2 AR g > I
N BIZR 4 Tk i 2 R R BB BUR B R ] SN B -
“%ﬂ%ﬁﬁﬁ?%%ﬂ%ﬂ—%ﬂ%@ﬁﬁﬁ%E%EHﬁﬁLﬁmM?oﬁﬁﬁﬁ%Emg
FIFEERIFEE » DIE REFRNE Z HIET s E R s 2 st & -

32



3 EHLJIFTHRE

LAE MR R OB R AR 0 T R F RATKREDEJITHE
BAIFR R EFET ALY Bl s Wi e By PR R R R
T_o

4. FEIRY IR

ok (Pearl) Tréfe 7 A 481 R Aphl chB ] o d XK IAH/H <~ Z F£H 5
FAp M Bk o & F RAT T BEA RSN L A NP FEE I RO
W EPRFE oAl Havigr 10T o Fark T > b ap R3S
RA)E VARG T o0 F P EF R d 241535 fop KFT A 2 6 F
<o i EFE L bk HamakgEs o

5 T EF A ez

FEXS IR > PR SRR E 2 7 Rl R A3 hF foa B & L o I
FARORERGH CREFLF > BFELHRAPMOET] - 7 FhB R K

do b - i‘.?x:“ri °

FI* A a2 SEEFIP FORFRBRBESF LT B EF L4157
WRIEEGD iR R K NEFIRGEORERES o

PPHEDFIFF S 0% TR EF P L 5% M A R R

ﬁ@4ﬁ5%§mgﬁ%%’ﬂﬁ’Eﬁﬁﬁ@ﬂ%%’?ﬁﬁ?*ﬁ”ﬁ

% 2 ek A AT AR B AL o

&
o
S
3
_

~zy
W

PN
L]
=
7

A

i

Zﬂy

FHAST B URA LA B A WADF P LR ELFTE B
2o mALTFTHEFEFEINRLG REZ L c B AR ST HELT B LB L
AARsmAWAGM TR MR & TR IR R PR R 2P
PR IR R R E TR IR A R -l R
FooREEER{ISEERETATT R LA 0 THREKE ) NIF R

SRR R REE

.

¢
ax
P
I
T\

N
i
-
[_

33



$o% e paEs

2 EH ¥

Bl RAp BB fR A TEE LRI 2 R E R AT O REFR
Pt gens 2 o BB L AT # B A RAOE AR JIT AR 25
S g E S A o Bl B L B SR R HAEE C A EINF R o F
K& o & 41445 (Patentanalysis) iR A L TR EA 2 TS A
Ao B R A4 X fLE AT AT TEHE IS /*Jcm TR o o
Bﬂ‘@%“ﬁfﬁJ‘@%W?ﬁ’é{ﬁ%%?ﬁ%ﬁ’%%ﬂ&§~%ﬂ
Sl % BT T IR A R > LU 2 ek 7R oA 47 0 R
Av\ﬂf“’rﬂ‘J{-”%?'JF\?%%‘?’iiﬁ{*ﬁﬁ%‘.35‘_5@"1‘?{%?']}1\755@?5?573% ZEZ0 G
HYZEREF R YR aom s AR tmidre a2 on i SRR

R R R N ARk F dp MR BRI BB ] i
LF#HAREII R BT 2GS FRMDLITET i R TR
%780

= };%——’ﬁ A = sl 4 A A T M ELE FCFR R 3T A F TR ez
AR L BT IR EF Y P e BT Ko T iFL B ITHEEL S
TR A AER L THUREL PGy Wk EFR R R IR 2"
-~ R IR RN
EAIAATE T RBET R A S AR RATE LT 0 TV R S S
TR A
1 444 A4
2AA AT EHR R EE L B I e P e FHR M BlAek {1
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and Technology, North-holland.
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