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Abstract

Background: Relation between hypertriglyceridemia and cardiovascular diseases are proved
recently. Fibrates is the most effective drug in lowering triglyceride clinically. However, little
is known about its current development.

Objective: Using cross-database patent analysis and products as well as sales value analysis,
to map the development of fibrates.

Method: Patents data were collected in March 2013 from the United States Patent and
Trademark Office (USPTO), the European Patent Office (EPO) and the China Intellectual
Property Right Net (CNIPR) to represent global patent activities. Patent distribution was
analysed by chemical name, year, country, assignee as well as assignee sector, technological
type and International Patent Classification (IPC) code. A technology roadmap aiming to
identify the technology evolution pathway was drawn afterwards based on information
extracted from the patents. Permitted products of fibrates with different specifications were
retrieved from China Food and Drug Administration of China (CFDA) and the U. S. Food and
Drug Administration (FDA). Global sales of fibrates were searched from IMS World Review
2010, sales growth from 2008 to 2012 was searched from MENET 2.0.

Result: Most of the patents are fenofibrate preparation and fibrates combination patents.
Patents for new monomers, derivatives and new application of old fibrates emerged recently.
Differences exist between fibrates products permitted by FDA and CFDA, but lack of delayed
release fibrates is same. Fibrates is the second top-selling drug in therapeutic category of lipid
regulation and anti-atherosclerosis drug. Most of the expenditure were in the US, Europe and
Japan. Growth rate of 2011-2012 in China was 17%. Fenofibrate had the highest sales, sales
of its brand name drug was higher than that of generic. Bezafibrate had the highest growth
rate, sales of its brand name drug was lower than that of generic. Sales of gemfibrozil kept

declining recent years.



Conclusion: Fibrates technology was led by Abbott, Ethypharm and Skyepharma. Fenofibrate
preparation and fibrates combination were two core technologies. Fibrates market in
developed countries was matured, while market in developing countries was in a growing
stage. Commercialization of delayed or control release bezafibrate and fenofibric acid are the
short-term market goals of fibrates. Preparation and combination, as well as patents of
preparation and combination, influenced fibrates market performance a lot. New monomers or
derivatives of fibrates, better drug delivery system and new application of old fibrates are
long-term tendency of fibrates.

Key words
Fibrates, technology, market, development, patent, product, sales



RS

Tt BEE A H I =R MURUE B a5 1, FURP BRI E & T B S B il =
FUBART 35 AR U0 L T35 18 Ui A AN RIE

Ry 30 300 5 S50 o 152 RE LR 3 i DA B it ISR B 15 Ui a0 A, il FURFSRZEY 1) 95 R 331
e

TiF: FIFIZEE, BRI B BRI R, e gk FURFSHEEY 4 HE SR AR FLA3AT 1 [ 5% 5%
JetBil. B AAPRE SR WEE . s, SZR807 . HTER ST, BEIR
A8 FURPSREEN) G2 R BT AR [l M1 FH 5% 30 60 v 2 i 5 B 3L DA R v B8 ot i B B
BR), g A o[BSk b T A AR FURE R i, JEAT E W B FIATIMS World
Review 805 & i 28 FURFSRZEY) (1[4 B 51 B 4RAH ST 55 0 it L, FIRDR N BGE B ke & R
FREEY ) AR S B BN UL, AT T AT

AR FURREIZEY) 2R DL AERS FURR IR & FH S0 DL R SRRy SR A7) B He A 2245 F 1) B0 it
%o BRI R 5 Bl U isk, (BRAIAS A BRI e AR ERT VI AL
ZEEYHIE T R SR B A6 H IR SR B K R B L U 28 i O BB R AR RR R,
(B ARAZORE Y (R A T oA R 7E PR TIR AN HUEn IR AR B AL v e R, RS ZE Y O 81
BRRE IO T EEY), £BL Bl HARSEBRSH &R . 2011-20124F, HURpHHEE
WAE B S I R M1 7% ARaE RS B af G, LR PRSESH & mint i g, X
LR E R R, PR AR B (R (7 U EE . 5 3k RS 8 B HHIZ A T [

#ham. BRI ET T3, mEBIMER:, EBIEthypharm PA & 953 Skyepharma 5|
SHo PR AEREE T FEARRE HURF SR UL AR B e B & 1 . RRpREEY) TS
TR B K, SR BIX MY R BRI B, BEEE m i = R R R
PAK & L IZM a2, HR SR B A ANE /MBI T 7. RS0 R AR IS R 4n 4
PR AR AR S AR Ak HAPREEY o i i B AR . B RN SEE R R PR
BTN B FH AT S SN T 35 R BRI S 2 50K, 7 BB BT AR DA LB R AR ZE R AT
b, 2 FURPHT I B 952 HOR A 5 e 3

BRSET: FURE, Bl T, SERIUR, BOR), Eda, SHE

b#—!‘
Elé%’



Acknowledgement

My deepest gratitude goes first and foremost to my supervisor Professor Yitao WANG for his
kindness and providing valuable resources to me. | would like to extend my sincere
appreciation for Dr. Hao HU for his valuable suggestion and concern throughout my studies. |
will never forget that he was always giving me continuous encouragement and instructive
guidance. | also would like to express my heartfelt gratitude to Dr. Xiuping CHEN for his
instructive advice and useful suggestions in the completion of this thesis. Without his
enlightening instruction, impressive patience, | could not have completed the thesis.

My sincere thanks also owe to Professor Ying BIAN, Dr. Li-Jen CHENG, Dr. Siu Wai
LEUNG Dr. Yuanjia HU and other teachers in our institute. | benefited a lot from their
lectures and counsels, especially the diligent attitude and rigorous spirit for scientific
research.

Particularly, | would like to thank the administrative staff, Miss. Hattie U, Miss. Chloe
LAO, and Miss. Ada WONG for their hard work to maintenance a good work environment,
and for kindly helping me with all the troubles during my study in ICMS.

Moreover, | would like to acknowledge and thank all the members of our team and all
the ICMS colleagues, for their friendship, helps and scientific discussions during the
execution of this work. Not forgetting the others, | particularly would like to thank Mr.
Yunfeng LAI, Mr. Nan ZHANG, Mr. Yuning CHEN, Mr. Tianfang ZHANG, Miss Xiuting
ZHANG, Miss. Dongyan SHEN, Miss. Yongyu FU, Miss. Hongmei ZHU, Maoyu ZHANG,
Miss. Ying CHEN, Miss. Yang GUO, Miss. Shuai GE, and Miss. Xiugian ZHANG, for their
unconditional support, comradeship and for their sincerity.

Last but not least, | owe my appreciation to my beloved family, for their continuous

support, care and confidence in me.






Contents

TADIES ..t h bbbt n e iii
FIQUIES. ..ttt h e bttt b et et e e e st b e e bt e bt e bt e b et e e e ennene s iv
LiSt Of ADDIEVIATIONS .....c.oouiiiiiieic e v
Chapter 1 INTFOAUCTION......ccueeeeiieeete ettt st a et e et e s e b e steeaa e beernensesreeneas 1
1.1 HyPertriglyCorideMUA .....c.ecuveieieeiesieeeete sttt sttt et st et be e e aesaeensesreennens 1
1.2 FHDFALES. ...ccveeeeeeeetet ettt ettt b bt bbbttt b e e nes 2
1.3 AIM OF TS STUAY ...ttt sttt 2
Chapter 2 MethodOIOgY .........coveriiiiiiieiieseree ettt neen 4
2.1 Technology analysis DY PAtENES ......cceciiiieiiciec e et sttt 4
2.1.1 Selection Of dataDASES .........ccceveriiiiiciicc e 4
2.1.2 Retrieval &lgria........... JRERE LR ISR ... e 4
2.1.3 Data/analysis............. el bt ... .. ... 5« sy S e oconresessesnssssesanensnens 4

2.2 Market amghySIS ................ R oeens s e i st ottt e e bt oottt ... coceeoeeese bt oo esrssessnssnssneneanonsens 5
2.2.1 Permitted fIDrates ......cccoiviieneeiieete et e 5
2.2.2 SAIES VAIUE ...ttt et 5
Chapter 3 Technology oOf fIDFAteS ..........cciiuiiiec et 6
3.1 Patent distribution DY NATION .......coereiiiiiie st 7
3.2 Patent distribution DY @SSIGNEES .......ccoeiii ettt 9
3.3 Patent distribution by technological tYPe.....c.ccivviriiririieiee s 11
3.4 Patent distribution DY IPC COUE ....ccuviiviiiieciece ettt te e sre e e e sane e 13
3.5 Technology roadmap Of FIDFAteS we.e.eveieireieieec st 13
Chapter 4 Market @nalySIS ..ottt e 16
4.1 Permitted fIDrateS .......ccovveiiiiiieiee e 16
4.1.1 Fibrates permitted DY FDA .....coo ettt sttt 16
4.1.2 Fibrates permitted DY CFDA .........o ottt 16

4.2 Sales Value Of FIDFALES ......cc.eveiiirieese e 17
4.2.1 Global sales value Of fIDrates..........coereieirireneeeeee e 17
4.2.2 Chinese sales value of fIDFatesS ........cccoeieiririrerecccee e 18

(O T o] (=] T B TS o0 ES1] o] o RS 22

5.1 Technology development Of fiDrates.........cocveceveeeeviceeesee s 22



5.1.1 OVErall trend Of FIDIALES ... ettt ettt e ettt e e e e e e e s aeeeeeseseeasneneeeas 22

5.1.2 Core technology Of FIDFAtES.......ccevierieieieieer e 23
5.1.3 Evolution pathway Of fIDFrates.........cccceviiieciiiceceee e 23

5.2 Market conditions Of FIDFALES .........ceeeirieirieiceec e 25
5.2.1 Products Of fIDFates ..o 25
5.2.2 SAlES OF FIDIALES ...t 25

5.3 IMPlIcation FOr CRINA.......cc.eoveiririrereseee et 26
5.4 INNOVALION OF ThiS STUAY ...c.eoueeiiiiieiieiese e 27
5.5 Limitations and fUtUre reSEarch.............coeireiiiiriiinecscece e 27
Chapter 6 CONCIUSION ........ocvieeieiecteccteste ettt ittt et e st e e sbe e et e s be e s e sbeeseesesteessesbeeraensenns 28
REFEIENCE .......oovererceneee st s R BT et e e et 29
Publications ............cocoo.flp .. Xorrtt....... Kl S o ol Bl ... 0% e N, 34



Tables

Table 1. 1 Diagnostic criteria of hypertriglyceridemia by ENDO .........cccocooviveneneneieiineneneen 1
Table 3. 1 Result of patent collection in different patent offices........cccooveveveriecicecciieeece, 6
Table 3. 2 Distribution of fibrates patent by assignee sector at USPTO, EPO and CNIPR........... 10
Table 3. 3 Analysis of the main assignees in different patent offiCes........cccooveveviievevieieeceieenns 11
Table 3. 4 Distribution of fibrates patent by technological type at USPTO, EPO and CNIPR .....12
Table 4. 1 Fibrates permitted DY FDA ......oovo oottt e ettt eanens 16
Table 4. 2 Fibrates permitted DY CEDA ........oo ot 17



Figure 3.

Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 4.

Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 5.

Figures

1 Number of authorised fibrates patents at three patent offices by year of application....7
2 Distribution of patents in different market ...........cccoveeeeeieecericceeee e 8
3 Fibrates patent flows between the US, Europe and China...........ccceeeveecieveneenieseennene, 8
4 Distribution of different types of assignee at USPTO, EPO and CNIPR....................... 9
5 Cumulative graphs of different technological types by year .........ccccecevvvvecenennennne 12
6 Distribution of IPC codes at different patent 0ffiCeS........coeeevveveiicieiiieeceeee 13
7 Technology roadmap Of fIDFALES. ........covererieriiieire e 15
1 Sales value of fibrates by countries, 2009 (million, US dollar).........cccccoevevevierreenene. 17
2 Expenditure of fenofibrate in selected hospitals, 2008-2012 ............ccceevervecierieeeenene 18
3 Sales value of brand and generic fenofibrate in China, 2008-2012.............ccccevveuvenene 19
4 Expenditure of bezafibrate in selected hospitals, 2008-2012..........c.ccccevevverieerernenne. 20
5 Sales value of brand and generic bezafibrate in China, 2008-2012.............ccccccveveenene 20
6 Expenditure of gemfibrozil in selected hospitals, 2008-2012 ...........cccoveevvecrevieneennene 21
7 Sales value of brand and generic gemfibrozil in China, 2008-2012.............cccccueennee. 21
1 Evolution pathway Of fIDFates........ceeeeiuieieeceee e 23



CFDA

CHD

CNIPR

CvD

ENDO

EPO

FDA

HDL-C

HTG

IPC

LDL-C

PPAR«

TG

USPTO

List of Abbreviations

China Food and Drug Administration of China
coronary heart disease

the China Intellectual Property Right Net
cardiovascular diseases

the Endocrine Society

the European Patent Office

U. S. Food and Drug Administration
high-density lipoprotein-cholesterol
Hypertriglyceridemia

International Patent Classification

low-density lipoprotein cholesterol
peroxisome proliferator-activated receptor-alpha
triglyceride

the United States Patent and Trademark Office



