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DISCUSSION

- Biotech Medicines have been developed mainly in USA, 

Europe and Japan. However, some developing countries 

have tried to develop some Biotech Medicines past several 

years, which can be one of the effects of TRIPS. 

- Some Statistic Data are shown here to explain the recent 

development of Biotech Medicines. Moreover, some Case 

Studies are shown here to explain the development in 

developing countries.

- Based on these Statistic Data and Case Studies, the 

development of Biotech Medicines in developing countries

is discussed here.
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- Erythropoietin (EPO) 
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- Tissue Plasminogen Activator (TPA) 
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Erythropoietin (EPO)



・Patent Applications of Erythropoietin in Japan from all over 

the world (published year: 2000-)

・Search: (Definition)                                   

- Erythropoietin /CL

- C12N15/00 and A61K37/24

Erythropoietin (EPO)

- Others: India(1), Israel(1), Korea(1)

- Total (42)

USA (21)

Europe (11)

Japan (7)

Others (3)



Case Study of EPO ①: India

WO 2006/126066, EP 1888630, JP 2009-502117, 

KR 2008-26113, CA 2609473



Case Study of EPO ①: India

[Applicant] AVESTHA GENGRAINE TECHNOLOGIES PVT.LTD.  

[Title] A Recombinant Method for Production of an Erythropoiesis 

Stimulating Protein      

[Abstract]

The present invention relates to the recombinant method used for the 

production of a highly glycosylated form (in total five N linked glycosylations as 

opposed to three N linked glyosylations in the natural EPO) of erythropoietin. 

The added sites for glycosylation will result in greater number of carbohydrate 

chains, and higher sialic acid content than human EPO, which in turn would 

impart to the recombinant molecule a longer half-life. The invention further 

relates to the construction of expression cassettes comprising nucleic acid 

sequences encoding for the highly glycosylated form of Erythropoietin and 

stable expression in the host cells. The invention further relates to the 

optimized method for purification of the erythropoiesis stimulating protein. The 

recombinant EPO according to the invention, and the salts and functional 

derivatives thereof, may comprise the active ingredient of pharmaceutical 

compositions for an increase in the hematocrit for treatment of anemia and for 

restoration of patient well being and quality of life.



[Claims]

1. A process for the preparation of an in vivo biologically active Erythropoiesis 

Stimulating Protein, comprising the steps of:

(a) Growing, under suitable nutrient conditions, host cells transformed or transfected 

with an isolated DNA sequence selected from the group consisting of (i) the DNA 

sequences set out in SEQ ID No.l and SEQ ID No. 2, (ii) the protein coding 

sequence represented in SEQ ID No. 3, and (iii) DNA sequences which hybridize 

under stringent conditions to the DNA sequences defined in (i) and (ii) or their 

complementary strands; and

(b) Isolating said Erythropoietin product thereform.

9. A pharmaceutical composition comprising a therapeutically effective amount of 

human erythropoietin and a pharmaceutically acceptable diluent, adjuvant or carrier, 

wherein said erythropoietin is purified from mammalian cells grown in culture.

10. A method of raising and maintaining hematocrit in a mammal comprising 

administering a therapeutically effective amount of a hyperglycosylated analog of 

erythropoietin in a pharmaceutical composition of claim 9, wherein the analog is 

administered less frequently than an equivalent molar amount of recombinant 

human erythropoietin to obtain a comparable target hematocrit.

Case Study of EPO ①: India



Case Study of EPO ②: Israel

WO 2003/94858, US 2005-256035, GB 2403476, CA 2485365



Case Study of EPO ②: Israel

[Applicant] - MODIGENETECH LTD.  (Israel)

- BOIME IRVING (USA)

[Title] CTP-Extended Erythropoietin       

[Claims]

1. A human form of erythropoietin extended at its C-

terminus by the carboxy terminal peptide derived from 

the ß subunit of human chorionic gonadotropin, which 

extended protein is recombinantly produced and 

secreted from Chinese hamster ovary cells. 

2. A pharmaceutical composition which comprises the 

extended erythropoietin of claim 1. 

3. A method to enhance red blood cell production 

which method comprises administering to a subject in 

need of said red blood cell proliferation an effective 

amount of the pharmaceutical composition of claim 2. 



Interferon  (IFN)



・Patent Applications of Interferon-α in Japan from 
all over the world (published year: 2000-)

・Search: (Definition)                                           

- Interferon-α /CL

- C12N15/00 and A61K37/02

Interferon (IFN)

- Others: Israel(4), Korea(4), Australia(3), Canada(3), Cuba(1) 

- Total (141)

USA (82)

Europe (41)

Japan (4)

Others (15)



Case Study of IFN ① : Australia

WO 2002/68470, EP 1368458, US 2004-175803, JP 2004-531238, 

GB 200619, CA 2437898



[Applicant] PHARMA PACIFIC PTY LTD 

[Title] Interferon-alpha induced Gene 

[Abstract]

The present invention relates to identification of a gene 

upregulated by interferon- alpha administration corresponding 

to the cDNA sequence set forth in SEQ. ID. No. 1 and SEQ. 

ID. No. 3. Determination of expression products of this gene is 

proposed as having utility in predicting responsiveness to 

treatment with interferon- alpha and othe interferons which act 

at the Type 1 interferon receptor. Therapeutic use of the 

protein encoded by the same gene is also envisaged.

Case Study of IFN ① : Australia



[Claims]

1. An isolated polypeptide comprising (i) the amino acid sequence of SEQ ID 

NO: 2 or SEQ ID NO: 4; (ii) a variant thereof having substantially similar 

function selected from immunomodulatory activity and/or anti-viral activity 

and/or anti-tumour activity; or (iii) a fragment of (i) or (ii) which retains 

substantially similar function selected from immunomodulatory activity 

and/or anti-viral activity and/or anti-tumour activity.

・
・
・

11. A pharmaceutical composition comprising a polypeptide as claimed in claim 

1 or a polynucleotide as claimed in claim 9 and a pharmaceutically 

acceptable carrier or diluent.

Case Study of IFN ① : Australia



Case Study of IFN ② : Cuba

WO 2003/95488, EP 1550672, US 2007-160575, JP 2006-506958, 

CN 1662555, CA 2485439, BR 304827, RU 2322455



[Applicant] CT INGENIERIA GENETICA BIOTECH 

[Title] Chimeric Antagonist ANTHI

[Abstract]

The invention relates to a recombinant chimeric protein comprising a 

fragment of 60 amino acids from the N-terminal region of the human 

interleukin 2 (IL-2) fused to the N-terminal of the extracellular region of the 

alpha chain of the receptor for IFN gamma (IFN gamma ). Said in vitro 

protein exhibits T cell growth-stimulating activity, 

inhibits IL-2 growth-stimulating activity in T cells, 

inhibits the induction of HLA-DR by IFN gamma 

and inhibits the antiproliferative activity of IFN

gamma . The invention is suitable for use in 

medicine for the treatment of various pathologies, 

such as autoimmune diseases, transplantation 

rejections, chronic inflammations, sepsis, ischemia 

and reperfusion syndrome and atherosclerosis. 

Case Study of IFN ② : Cuba



Tissue Plasminogen Activator (TPA)



・Patent Applications of TPA in Japan from all over the world

(published year: 2000-)

・Search: (Definition)                                                         

- Tissue Plasminogen Activator or TPA

- C12N15/00 and A61K37/54   

Tissue Plasminogen Activator (TPA)

- Others: Israel(2), China(2), Australia(1), Canada(1), Mexico(1) 

- Total (82)

USA (53)

Europe (14)

Japan (8)

Others (7)



Case Study of TPA ① : China

WO 2002/20802, EP 1323826, US 2004-77042, JP 2004-508066, 

CN 21468310, AU 3532001



[Applicant] XIA JIAHUI 

[Title] A Cell Line Expressing Mutated Human Tissue -
Type Plasminogen Activator

[Abstract ]

The invention involves a cell line which can express 
human mutated tissue-type plasminogen activator
(TNK-TPA), and its preparation methods. The 
collection No. of cell line in this invention is CCTCC 
C200006. We firstly use a DNA fragment from the 
short arms of human D, G group chromosomes or 
its homologous to construct a recombinant human 
source gene vector-TNK-TPA (collection number is 
CCTC m200032); TNK-TPA gene is then 
transferred into the target site of nucleolus 
organizing region (NOR) of human D, G group 
chromosomes in host cell HT1080 by the 
recombinant and the cell line is attained after 
screening, which can be used for manufacturing 
protein.

Case Study of TPA ① : China



[Claims]

1. A cell lines that express human mutated tissue-type plasminogen activator
(TNK-TPA), its Collection NO. is CCTCC C200006. 

2.  A construction strategy of the cell lines said in claim 1, includes the following 
steps: (1) Using a DNA sequence from the short arms of human D,G group 
chromosomes, or its homologous sequence as leading sequence for gene 
targeting to construct a human source gene vector, in which no important 
physiological function gene is found. (2)The target gene TNK-TPA is ligated 
into the human source vector above with routine method, and the 
recombinant of the vector and TNK-TPA is obtained. (3)TNK-TPA gene is 
targeted to nucleolus organizing region of human D,G group chromosomes 
in host cell HT1080 by the above recombinant and the cell line attained by 
screening. 

3. The construction strategy of the cell lines according to claim 2 wherein the 
vector has the DNA sequence as shown in the SEQ No. 1. 

4. The method of preparing mutated human tissue-type plasminogen activator 
is that the cell lines mentioned in Claim 1 are used as engineering cell line 
to express and manufacture TNK-TPA protein. 

Case Study of TPA ① : China



Case Study of TPA ② : Mexico

WO 2001/21761, EP 1221490, US 2005-201984, JP 2004-500040, 

DE 1221490, ES 2183752, CA 2385538, AU 7322600



[Applicant] TGT LAB S A DE C V 

[Title] Recombinant Adenoviral Vectors and their Utilization in the 

Treatment of Various Types of Hepatic, Renal and Pulmonary Fibrosis and 

Hypertrophic SCARS 

[Abstract]

The invention relates to the utilization of 

genic therapy in the treatment of various 

fibrosis in humans. The invention aims at 

using therapeutic genes specifically directed 

to target organs with the purpose of reverting 

and/or preventing the evolution of the 

process associated with fibrosis. 

Case Study of TPA ② : Mexico



Monoclonal Antibody (MA)



・Patent Applications of Monoclonal Antibody and HIV in 

Japan from all over the world (published year: 2006-)

・Search: (Definition)                                          

- HIV + AIDS /CL

- C12N15/00 × A61K39/00

Monoclonal Antibody (MA) and HIV

- Others: Canada(3), Australia(1), Thailand(1) 

- Total (101)

USA (54)

Europe (31)

Japan (11)

Others (5)



Case Study of MA (HIV) ① : Taiwan

EP 1498426, US 2005-14230, JP 2005-34154, CN 1626669



[Applicant] CCL HOLDINGS CO LTD 

[Title] Methods for the Preparation of Fully Human Antibodies

[Abstract]

The present invention provides a method of preparing fully human 

antibodies that recognize a pre-determined antigen without relying on 

human donors that have already been exposed to the antigen. To this 

end, lymphocytes from naive human donors are immunized in vitro with 

the antigen of interest, and cells that produce antibodies against the 

antigen are identified. Since the lymphocytes are immunized in vitro 

rather than in vivo, it is possible to control which antigen, or which part of 

the antigen, would be recognized by the antibody. A preferred antigen is 

gp120 of HIV, particularly the co-receptor binding region of gp120. 

Case Study of MA (HIV) ① : Taiwan



[Claims]

1. A method of preparing a fully human antibody recognizing an antigen, 

comprising: (a) providing a group of lymphocytes from a naïve human donor; (b) 

immunizing said lymphocytes with the antigen in vitro; (c) fusing the immunized 

lymphocytes with a heteromyeloma cell line to form trioma cells; (d) identifying 

trioma cells that produce an antibody that recognizes the antigen; and (e) 

collecting the antibody produced by the trioma cells identified in step (d). 

・
・
・

21. A composition comprising the antibody or fragment of any of claims 15-20. 

22. The composition of claim 21 further comprising a pharmaceutically 

acceptable carrier or excipient. 

Case Study of MA (HIV) ① : Taiwan



Case Study of MA （HIV) ② : Thailand

WO 2006/057454, JP 2006-149234, CN 1107359



Case Study of MA (HIV) ② : Thailand

[Applicant]

- DEPARTMENT OF MEDICAL SCIENCES, MINISTRY OF PUBLIC     

HEALTH (Thailand)

-JAPAN SCIENCE AND TECHNOLOGY AGENCY (Japan)

[Title] A Method of Prime-Boost Vaccination        

[Abstract]

As a novel means for effective prevention from 

HIV-1 CEF01&lowbar;AE infection, the present 

invention provide a method of prime-boost 

vaccination comprising a priming step by a 

recombinant BCG vaccine and one or more 

boosting steps by a recombinant vaccine, 

wherein both of the recombinant BCG vaccine 

for priming step and the recombinant vaccine 

for boosting steps have at least one gene of 

HIV- 1 CRFO 1&lowbar;AE strain.



[Claims]

1.A method of prime-boost vaccination comprising a priming step by a 

recombinant BCG vaccine and one or more boosting steps by a 

recombinant vaccine, wherein both of the recombinant BCG vaccine 

for priming step and the recombinant vaccine for boosting steps have 

at least one gene of HIV-I CRFO 1_AE strain.

・
・
・

9. gag gene of HIV-I CRF01_AE strain having the nucleotide sequence of 

SEQ ID NO: 1.

10. A recombinant BCG vaccine having the gag gene of claim 9.

11. Gag protein of HIV-I CRF01_AE strain, which is an expression product 

of the gag gene of claim 9.

12. An antibody specifically recognizing the Gag protein of claim 11. 

Case Study of MA (HIV) ② : Thailand



DISCUSSION

- Biotech Medicines have been developed mainly in USA, 

Europe and Japan. Patents of Biotech Medicines have been also 

applied mainly from USA, Europe and Japan.

- However, some developing countries have tried to apply some 

patents of Biotech Medicines past several years, which can be 

one of the effects of TRIPS. 

- Intellectual Property is thought to be effective for innovation 

and economic growth. Developing countries should develop new 

Biotech Medicines and advance economic growth.

- Collaboration with developed countries is one of the superior 

ways to develop new Biotech Medicines, as shown in case 

studies (EPO, MA) here. 



Thank   you


