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(57) Abstract: Provided are a method of diagnosing the recurrence or possibility of recurrence of hepa— tocellular carcinoma after
hepatocellular carcinoma surgery and a method of screening a drug for preventing the recurrence of hepatocellular carcinoma after
hepatocellular carcinoma surgery and treating hepatocellular carcinoma. Specifically, the recurrence or possibility of recurrence of
hepatocellular carcinoma after hepatocellular carcinoma surgery is diagnosed and a drug for preventing the recurrence of hepato-
cellular carcinoma after surgery and treating hepatocellular carcinoma is screened, by measuring expression levels of a metastatic
tumor antigen 1 or metastasis associated 1 (MTALI) protein in a biological sample taken from a patient in which hep— atocellular
carcinoma recurs or is likely to recur after hepatocellular carcinoma surgery and comparing the measured expression levels of the
MTALI protein with those of a normal control group.
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Description
METHOD FOR DIAGNOSIS OF POST-OPERATIVE
RECURRENCE IN PATIENTS WITH HEPATOCELLULAR

CARCINOMA
Technical Field

[1] The present invention relates to a method of diagnosing the recurrence or possihility
of recurrence of hepatocellular carcinoma after hepatocellular carcinoma surgery and a
method of screening a drug for preventing the recurrence of hepatocellular carcinoma
after hepatocellular carcinoma surgery and treating hepatocellular carcinoma.
Background Art

[2] Hepatocellular carcinoma (HCC) is the 5 " most common cancer in the world.
Although surgery is one of the best treatment modalities for HCC, fewer than 10% to
20% are candidates for surgery because of unresectable size and nurber of tumors,
poor liver functions, and multiple intrahepatic or distant metastasis.

[3] Even in HCC patients who are good candidates for surgery, frequent recurrence after
surgery is a major limitation to long-term survival.

[4] Various metastasis-associated proteins of cancers have been studied and isolated.
Among them, the recently identified metastatic tumnor antigen 1 or metastasis
associated 1(MTAT) is known to increase the migration and invasion of various tumor
cells in vitro.

[5] MTALI has also been suggested to play a role in angiogenic processes as a stabilizer
of hypoxia-inducible factor 1a(HIF1a).

[6] However, few data are available regarding the role of MTAI in invasion or
recurrence of HCC, and survival of HCC patients.

[7] To solve problems of the conventional technique, the inventors of the present
invention have found that as a metastatic tumor antigen 1 or metastasis associated
I(MTAT), which is known to promote angiogenesis in tunors and to be associated
with growth and metastasis of tumors, is more expressed, the recurrence of HCC after
surgery more frequently occurs and the patient survival rate is lower.

Disclosure of Invention
Technical Problem
[8] The present invention provides a method of diagnosing the recurrence or possihlity

of recurrence of hepatocellular carcinoma (HCC) after HCC surgery, by using
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[9]

[10]

[11]

[12]

[13]

[14]

expression levels of a metastatic tumor antigen 1 or metastasis associated I(MTAT)
that is a useful prognostic factor through which the recurrence of HCC and poor
survival after HCC surgery can be predicted.

The present invention also provides a method of screening a drug for preventing the
recurrence of HCC after surgery and treating HCC.

Technical Solution

According to an aspect of the present invention, there is provided a method of
diagnosing the recurrence or possibility of recurrence of HCC after HCC surgery, the
method including: measuring expression levels of a metastatic tumor antigen 1 or
metastasis associated I(MTA1) protein in a biological sample taken from a patient in
which HCC recurs or is likely to recur after HCC surgery; and comparing the
measured expression levels of the MTA1 protein with those of a normal control group.

The amino acid sequence of the MTAT1 protein is set forth in SEQ ID NO: 2 and is
available from GenBank (Registration No. NM_0046893, GI:115527079).

Regarding MTAI protein expression according to the present invention, expression
levels in the biological sample taken from the patient in which HCC recurs or is likely
to recur after HCC surgery are determined as positive or negative according to whether
expression occurs or does not occurs when compared to the normal control group.
Such determination is relatively made compared to the normal control group by
physicians who do not know diagnosis terms. To remove background errors that may
occur when staining, less than 25% is determined as negative and 25% or more is
determined as positive.

According to another aspect of the present invention, there is provided a method of
screening a drug for preventing the recurrence of HCC after HCC surgery and treating
HCC, the method including: contacting a metastatic tumor antigen 1 or metastasis
associated 1(MTA1) protein with candidate drugs (step 1); measuring expression
levels of the MTAI protein that have contacted the candidate drugs (step 2); measuring
expression levels of the MTA1 protein in the absence of the candidate drugs (step 3);
and comparing the expression levels of step 2 with the expression levels of step 3 to
select a candidate drug that reduces expression levels of the MTA1 protein (step 4).

A pharmaceutical composition including the candidate drug that is selected by
screening candidate drugs inhibits MTA1 expression. Accordingly, the pharmaceutical
camposition can be used to prevent the recurrence of HCC after HCC surgery and treat

HCC.
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Advantageous Effects

According to the present invention, by analyzing expression levels of MTA1 based
on the founding that high expression levels of a metastatic tunor antigen 1 or
metastasis associated 1(MTAT) that are known to promote angiogenesis in tumors and
to be associated with growth and metastasis of tunors are closely correlated to the
recurrence of HCC and survival after HCC surgery, the recurrence or possibility of
recurrence of HCC after HCC surgery can be diagnosed and a drug for preventing the
recurrence of HCC or treating HCC can be screened and thus, expression levels of
MTALTI can be usefully used in preventing the recurrence of HCC after surgery and
treating HCC.

Brief Description of Drawings

The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 is an image to identify expression levels of a metastatic tumor antigen 1 or
metastasis associated I(MTA1) that are immunohistochemically stained in hepa-
tocellular carcinoma (HCC) samples;

FIG. 2 is a graph of MTA1 expression levels with respect to a tumor size;

FIG. 3 is a graph of MTA1 expression levels with respect to a tumor type;

FIG. 4 is a graph of MTA1 expression levels with respect to histological differ-
entiation;

FIG. 5 is a graph of MTA1 expression levels with respect to microvascular emoli;

FIG. 6 is a graph of MTA1 expression levels with respect to a cause of HCC;

FIG. 7 is a graph of HCC cumulative recurrence rates with respect to MTA1
expression levels;

FIG. 8 is a graph of cumulative survival rates of HCC patients with respect to MTA1
expression levels;

FIG. 9 is a graph of HCC cumulative recurrence rates with respect to MTA1
expression levels in hepatitis B virus (HBV) patients; and

FIG. 10 is a graph of cumulative survival rates of HCC patients with respect to
MTALI expression levels in HBV patients.

Best Mode for Carrying out the Invention
The present invention will be described in further detail with reference to the

following examples. These examples are for illustrative purposes only and are not
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intended to limit the scope of the present invention.

<Example 1> Characteristics of patients

A total of 506 HCC patients who were treated with hepatic resection during the time
period of 1998 to 2003 at the Asan Medical Center were tested. The clinical charac-
teristics of the 506 patients are listed on Table 1. The patients were followed-up for a
median period of 43 months (in the range of 1-96 months) after hepatectomy.

Table 1

[Table 1]

[Table |

Characteristic Value
Age (years, mean +=SD) 560

Sex (M:F) 412:94
Disease severity (CHLC) 138:368
Child-Pugh class (A/B/C) 383/73/50
Causes of HCC [hepatitis B virus (HBV)/ hepatitis C virus 397298/72
(HCV)/Both/non-viral hepatitis cause of HCC (NBNC)]

Sze of HCC (am) 4 (0.7-21)
Follow-up after hepatectomy (months) 43 (1-96)

The recurrence and survival were determined using medical records at the last
follow-up data. In cases in which a patient was lost to follow-up for more than 3
moths, the recurrence and survival were evaluated based on information obtained by
visiting places near the patient's residence.

<Example 2> Immunohistochemical staining of MTA1

1. Tissue microarray construction

Tissue microarrays were constructed using a previously known method (refer to
Oncol Rep. 16: 29-935, 2006). Formalin-fixed, paraffin-embedded tissue samples
were arrayed using a tissue-arraying instrument (refer to Beecher Instruments, Slver
Spring, MD).

Briefly, representative areas of each tunor were selected and marked on the
hematoxylin-eosin (H&E)-stained slide, and its corresponding tissue block was
sampled. The target region of each donor block was punched with a tissue cylinder of

I mm diameter, and the sample was transferred to a recipient block. Each sample was
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[44]
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arrayed in duplicate to minimize tissue loss.

2. Immunohistochemical staining of MTA1 in hunan HCC tissue microarray

Immunohistochemical staining for MTA1 was performed using the avidin-
biotin-peroxidase camplex method with an LSAB kit (DAKO, Carpinteria, CA) and
3,3'-diaminobenzidine as a chromogen. Paraffin-embedded tissue-microarray blocks,
which included HCC and surrounding non-neoplastic liver tissues, were sectioned at 5
(m intervals.

Slides were deparaffinized with xylene and rehydrated in a series of alcohol. The
slides were then incubated in 3% hydrogen peroxide for 10 minutes to block
endogenous peroxidase activity. To increase the immunoreactivity, antigen retrieval
was performed in citrate buffer (pH 6.0) for 10 minutes in a steam oven. The primary
antibody against MTAT was used at a dilution of 1200. Subsequently, secondary b-
otinylated antibody and avidin-biotin complex reagent were applied and the sections
were counterstained with Harris hematoxylin.

For a negative control, sections were incubated with Tris-buffered saline containing
2% goat serum and 1% bovine serum albumin instead of primary antibody.

3. Evaluation of Immunostaining

The inventors of the present invention examined a characteristic of tumor cells that
were positive for MTAL in the tumor cell nuclei. For each spot, areas of the most
intense or predaminant staining patterns were recorded. Their staining intensity was
usually positively correlated with the proportion of positive tumor cells. That is, the
staining values appeared to cluster in a group of cases with less than half of weakly
positive tumor cells or in a group of cases with more than 90% of strongly positive
tumor cells.

Based on the findings, the inventors of the present invention used the criteria to
simplify the classification and analyze the clinical data effectively; (1) 0% (none, -);
(2) MTAT low group (less than 50%, +); and (3) MTA1 high group (more than 50%,
++).

The nuclear staining is diffused and there were no other staining patterns such as
menbranous, nucleolar, or speckled patterns that can be observed in cases of another
nuclear proteins. Two independent observers determined MTA1 expression levels
using the arrays, and when the observers obtained different results, they reexamined
the specimens with discrepant scores to determine a consensus score.

4. Statistical Analysis
To avoid confusion of analysis and focus on the role of MTA1 as a prognostic factor
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in HCC recurrence and overall survival, the inventors of the present invention
performed experiments using the following standards: first, only objective evidences
such as imaging studies were used as HCC recurrence for cunulative recurrence rates
and the probabhility of recurrence was not considered as HCC recurrence; second, all
deaths of patients with HCC combined with or without progressed liver dysfunction
were considered for cumulative survival rates (overall survival). The inventors of the
present invention did not include nonhepatic origin deaths in determining cunulative
survival rates. Based on the same criteria, multivariate analysis for recurrence and
survival was performed using a Cox regression hazard model.

The survival rate analysis was performed using a Kaplan-Meier method, a univariate
analysis was performed using a long-rank test, and a multivariate analysis was
performed using the Cox regression hazard model.

5. Results

1) MTA1 expression frequencies in HCC and surrounding liver tissues

As illustrated in FIG. 1, of the 506 HCC samples, MTA1 was stained in 88 (17%),
but none of the surrounding liver tissues were stained. Of positive 88 samples, 62 were
+ and 26 were ++ (p < 0.001).

2) Tumor size and MTA1 expression levels

The level of MTA1 expression was higher in HCC patients with larger tumors. As il-
lustrated in FIG. 2, 150 patients had HCC having a diameter of less than 3 am, and 333
patients had HCC having a diameter of more than 3 an. Of the HCC having a diameter
of less than 3 om, MTA1 expression was negative in 87%, + in 11%, and ++ in 2%. Of
the HCC having a diameter of more than 3 an, MTA1 expression was negative in
79%, + in 14%, and ++ in 7% (p=0.04).

3) Tumor type and MTA1 expression levels

The tumor types were analyzed in 434 cases. A nodular type was noted in 263
patients, nodular with perinodal extension in 74 patients, multinodular confluent in 70
patients, pedunculated in 6 patients, and diffuse infiltrative in 21 patients.

As illustrated in FIG. 3, the level of MTAT1 expression was lower in the nodular type
of HCC than in the other types of HCC.

4) Histological differentiation and MTAT1 expression levels

A histological differentiation analysis was performed on a total of 469 HCC
samples. As illustrated in FIG. 4, Ednonson-Steiner (E-S) grades 1, 2, 3 and 4 were
noted in 38, 154, 213 and 64 patients, respectively. MTAI1 expression levels in E-S

grade 1 were negative in %, + in 8%, and ++ in 0%. MTA1 expression levels in E-S
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[57]

[58]
[59]

[60]
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[62]

[63]

[64]
[65]

[66]

grade 2 were negative in 85%, + in 11%, and ++ in 4%. MTA1 expression levels in E-
S grade 3 were negative in 80%, + in 13%, and ++ in 7%. MTA1 expression levels in
E-S grade 4 were negative in 2%, + in 20%, and ++ in 7%.

It was assumed that increased MTA1 expression levels were associated with worse
histological differentiation of HCC.

5) Microvascular enboli and MTA1 expression levels

Microvascular emboli in 452 HCC frozen tissues were examined. As a result, as il-
lustrated in FIG. 5, 102 (22.6%) showed microvascular emboli. MTA1 expression
levels in patients with microvascular emboli in frozen tissues were much higher than
those of patients without microvascular emboli.

6) The causes of HCC and MTA1 expression levels

Different causes of liver disease were associated with differences in MTA1
expression levels. Of the 484 patients, 380 had hepatitis B virus (HBV), 27 had
hepatitis C virus (HCV), and 8 had both HBV and HCV. A total of 69 patients had a
non-viral hepatitis cause (NBNC) of HCC.

Interestingly, MTA1 was expressed in 80 of 380 patients with HBV-associated HCC
(21%), but in only 1 patient (4%) with HCV-associated HCC. That is, as illustrated in
FIG. 6, the levels of MTA1 expression in HBV-associated HCC were negative in 79%,
+ in 15%, and ++ in 6%, and MTAT1 expression levels in HCV-associated HCC were
negative in %%, + in 0%, and ++ in 4%.

None of HCCs from the patients with HBV and HCV co-infection had MTA1
expression (0%, 0/8). Among 72 HCC patients with nonviral causes, 69 patients were
available for evaluation of MTAI staining. Of 69 patients, 7% (5/69) had level 1 (+)
expression of MTAT and 3% (2/69) had level 2 (++) expression of MTAL.

7) Correlation of other clinicopathological factors and MTA1 expression levels

As shown in Table 2, there was no association between MTAT1 expression levels and
age, sex, Child-Pugh class of liver disease, decompensation of liver function, or
capsule invasion of HCC. In Table 2, PVT is an abbreviation of portal vein
thrombosis.

Table 2
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[67]
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[Table 2]
[Table |

Variables Negative + ++ P Values

Age (years) 57(4-88) 58(34-76) 57(29-71) NS

Male (%) 81 86 85 NS

Capsule invasion (%) |21 29 22 NS

PVT (%) 13 13 12 NS

Cirrhosis (%) 70 64 67 NS

Decompensation (%) 25 26 16 NS

8) Recurrence and survival rates according to MTAT expression levels

As illustrated in FIG. 7, the 1-year, 3-year, and 5-year curnulative recurrence rates of
MTAT1-positive HCC were much higher than those of MTA1-negative HCC. The
cunulative recurrence rates in patients with high MTA1 expression levels (++) at 1, 3,
and 5 years were 41%, 72%, and 93%, respectively, which were much higher than
those in patients with MTA1 expression levels (+) (39%, 54%, and 65%, respectively)
and negative MTA1 expression (25%, 39%, and 51%, respectively) levels.

As illustrated in FIG. 8, the 1-year, 3-year, and 5-year cunulative survival rates of
patients with MTA1-positive HCC (71%, 54%, and 44%, respectively) were sig-
nificantly shorter than those of patients with MTA1-negative HCC (89%, 72%, and
61%, respectively).

Also, as illustrated in FIGS 9 and 10, for the patients with HBV infection, MTA1
expression levels were still significantly correlated with cunulative recurrence rates
and cumulative survival rates.

MTAI, tumor size (>3.0 am), histological differentiation (E-S II/IV), non-nodular
tumor type, capsule invasion, portal vein thrombosis, and microvascular invasion were
used for multivariate analysis of recurrence and survival.

As shown in Table 3, positive MTAL staining (especially, ++), a larger tumor size (>
3 am in diameter), portal vein thrombosis, and microvascular invasion were in-

dependent prognostic factors for postoperative recurrence and survival.
Table 3
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[Table 3]
[Table |
Variables Recurrence Survival

OR, 95% CI1 P value OR, 95% CI1 P value

MTAI1(+) 1.510, 1.008-2.262 (0.045 1.668, 1.002-2.549 |0.018
MTA1(++) 3.248, 1.871-5.638 |<0.001 2.532, 1.383-4.634 0.003
Tumor size (>3am) |[1.807, 1.230-2.655 |0.003 2.336, 1.432-3.813 |0.001
Non-nodular type |- NS - NS
PVT
PVT 2.220, 1.454-3.390 (<0.001 1.752,1.110-2.763 |0.016
Capsular invasion |- NS 1.421, 0.970-2.082 (0.072
E-S grade (III/IV) |- NS - NS
MVI 1.719, 1.212-2.438 |0.002 1.550, 1.061-2.266 |0.023

[74]
[75]

[76]

[77]
[78]

[79]
[80]

9) Extrahepatic metastasis according to MTA1 expression levels

Of a total of 446 patients who undertook an evaluation about HCC at the last ex-

amination, 48% (213/446) had no recurrence. Sngle and multiple intrahepatic

metastases were in 21% (95/446), and 17% (77446), respectively. Extrahepatic
metastasis occurred in 14% (61/446).

Interestingly, incidence of positive MTAI staining (+ or ++) in each group was 12%

(26/213), 19% (18/95), 23% (18/77), and 31% (1961), respectively. Extrahepatic

metastasis occurred more frequently in the MTA1-positive group (+ or ++) than in the

negative group.

While the present inventive concept has been particularly shown and described with

reference to exemplary embodiments thereof, it will be understood by those of

ordinary skill in the art that various changes in form and details may be made therein

without departing from the spirit and scope of the present inventive concept as defined

by the following claims.

Sequence Listing
A base sequence of MTA1 gene is set forth in SEQ ID NO: 1, and
An amino acid sequence of MTAL protein is set forth in SEQ ID NO: 2.
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Claims

A method of diagnosing the recurrence or possibility of recurrence of hepa-
tocellular carcinoma after hepatocellular carcinoma surgery, the method co
mprising:

measuring expression levels of a metastatic tumor antigen 1 or metastasis
associated 1(MTATL) protein in a biological sample taken from a patient in which
hepatocellular carcinoma recurs or is likely to recur after hepatocellular
carcinoma surgery; and

comparing the measured expression levels of the MTA1 protein with those of a
normal control group.

The method of claim 1, wherein the expression levels of the sample are 25%
higher than those of the normal control group.

A method of screening a drug for preventing the recurrence of hepatocellular
carcinoma after hepatocellular carcinoma surgery and treating hepatocellular
carcinoma, the method comprising:

contacting a metastatic tumor antigen 1 or metastasis associated 1(MTA1)
protein with candidate drugs (step 1);

measuring expression levels of the MTA1 protein that have contacted the
candidate drugs (step 2);

measuring expression levels of the MTA1 protein in the absence of the candidate
drugs (step 3); and

comparing the expression levels of step 2 with the expression levels of step 3 to
select a candidate drug that reduce expression levels of the MTA1 protein (step
4).
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proliferation.' In: Cellular Physiology and Biochemistry. Published Online 25 July 2008,
Vol.22(1-4), pp.315-326.
See the whole document.

A WOO SUNG MOON et al. 'Overexpression of metastatic tumor antigen 1 in hepatocellular 3
carcinoma: relationship to vascular invasion and estrogen receptor-alpha.' In: Human Pathology.
April 2004, Vol.35(4), pp.424-429.
See the whole document.

A US 2004-0157255 A1 (DAVID AGUS et al., US) 12 Aug. 2004 3
See the whole document.

A US 2005-0260646 A1 (JOFFRE B. BAKER et al., US) 24 Nov. 2005 3
See the whole document.

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

"P"  document published prior to the international filing date but later
than the priority date claimed

Q"

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

e

yn

ng"

Date of the actual completion of the international search

17 APRIL 2009 (17.04.2009)

Date of mailing of the international search report

17 APRIL 2009 (17.04.2009)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo-
gu, Daejeon 302-701, Republic of Korea

Facsnnile No. 82-42-472-7140

Authorized officer

Heo, Joo-Hyung

Telephone No.  82-42-481-8150

Form PCT/ISA/210 (second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2008/004996

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item1.b of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of :

a. type of material
| asequence listing
I:I table(s) related to the sequence listing

b. format of material

I:I on paper

|Z in electronic form

c. time of filing/furnishing
I:I contained in the international application as filed
filed together with the international application in electronic form
I:I furnished subsequently to this Authority for the purposes of search

2. I:I In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2008)



INTERNATIONAL SEFARCH REPORT International application No.
PCT/KR2008/004996

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 1,2
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 1 and 2 pertain to the method for treatment of the human or animal body by a diagnostic method and thus relate to a
subject matter which this International Searching Authority is not required, under Article 17(2)(a)(i) of the PCT and Rule
39.1(iv) of the Regulations under the PCT, to search.

2. Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. l:l As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. l:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. l:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
I:I No protest accompanied the payment of additional search fees.
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Information on patent family members

International application No.

PCT/KR2008/004996
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2004-0157255 A1 12.08.2004 WO 2004-071572 A2 26.08.2004
US 2008-0176229 A1 24.07.2008
JP 2006-521793 T2 28.09.2006
EP 1590487 A2 02.11.2005
CA 02515096 AA 26.08.2004
AU 2004-211955 AA 26.08.2004
US 2005-0260646 A1 24.11.2005 WO 2005-100606 A2 27.10.2005
JP 2007-532113 T2 15.11.2007
EP 1737980 A2 03.01.2007
CA 02563074 AA 27.10.2005
AU 20056-233593 AA 27.10.2005
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