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Chairman’s Foreword

Dr Salmiah Ahmad
The financial and economic crisis in 2008 has impacted in a
significant manner on the Malaysian and the global rubber
industry in 2009. In the Euro area, growth contracted sharply
mainly due to weaker domestic demand following higher
unemployment and tight credit conditions which led to weaker
demand for the rubber industry especially the automotive sector.
As the global economic slowdown eased towards the end of
2009, the challenge ahead for the Malaysian rubber industry is to
capitalise on the growing global market opportunities in all
product sectors. To achieve this, the industry must be driven by
innovative research and development that will produce valueadded products and new materials. Advanced material
improvement is a key element that will position the Malaysian
rubber industry in meeting the requirements of the European
market. The Malaysian rubber manufacturers have to intensify
their efforts in the development of technologies and yet at the
same time take into consideration the environmental aspects to
remain competitive in this market. With the introduction of
environmental and safety standards, both at international and
the European Union level, the Malaysian rubber industry has to
continuously respond to the need to adapt products and
production processes and this is where TARRC has and will
continue to focus its research programmes and assist the
industry.
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The role of the Malaysian Rubber Board (MRB) and TARRC is to
provide the catalyst for growth and advancement of the industry,
allowing it to compete on a global level. TARRC’s strategic
location in the UK has always allowed it to draw on skills and
expertise more readily available in Europe and access important
markets directly. TARRC has assisted Malaysian-made rubber
products gain entry into the United Kingdom and the European
market through its R&D programmes.
TARRC’s expansion into the field of biotechnology is an exciting
venture that will result in long-term benefits for the industry in
line with the government’s commitment to develop
biotechnology as a platform for an innovation-led economy. The
Biotechnology Unit was set up in 2008 and embarked on an
important project during 2009 to sequence the Hevea brasiliensis
genome. The project has provided an excellent opportunity for
TARRC to undertake collaborative work with The Genome
Analysis Centre (TGAC), the UK’s new national genomics and
bioinformatics centre located at the Norwich Research Park.
With the completion of TARRC’s impressive state-of-the-art
laboratory facility, I am sure that this will be the first of many
significant milestones achieved by the research centre’s
biotechnology team. Biotechnology activities at TARRC are
anticipated to make a significant contribution to Malaysia’s
economy in the future.

These types of products create the potential for Malaysian companies
to act as OEM suppliers to prestigious automotive companies across
the world. As they increase in both numbers and scope, their
continued development will require the development of more smart
materials. This is also an area that I look forward to seeing TARRC
progress in, with the aim of transferring the technology to Malaysian
manufacturers.

The Malaysian rubber industry has developed a deserved reputation
for producing world-class quality materials and products. However,
competitiveness has to remain a priority to attract new business and
retain existing customers. I am encouraged by the success of the
MRB’s two industry-improvement targeted projects, A5 and A6,
involving factory visits by technologists from both the MRB and
TARRC. The transfer of technology is a vital service that the MRB
provides for the industry and feedback from participating companies
has been very positive.

As expected, the interest in sustainable and renewable resources has
not been diminished by the difficult economic situation. Product
design incorporating the use of renewable materials will be an
important area for the future and provides a good opportunity for
expanding the markets for speciality rubbers based on natural rubber.

Project A5 has now helped over fifty Malaysian companies to increase
their productivity and efficiency and enhance the quality of their
products so as to remain competitive. Project A6 is now established
and will assist forward thinking manufacturers to develop new and
innovative value-added products. I am pleased to report that during
2009 TARRC’s relationship with Proton has laid the foundations for
both parties to embark on future work collaboration in support of the
industry. The key is to raise the manufacturing capabilities of the
industry as a whole and increase their contribution to the national
economy.

The success of TARRC’s technical promotion of Ekoprena™, for use in
tyres, is encouraging for the future prospects of this NR-based
material. The work has also helped to develop the MRB’s expertise in
tyre technologies and to promote TARRC as a world class R&D and
testing centre. I am particularly pleased to see the considerable
publicity generated by this project in influential international journals
and trade press, demonstrating Malaysia’s commitment to increase
the use of sustainable materials in the tyre industry. TARRC’s
continued support to the development of Ekoprena™ for the tyre
industry will be essential if Malaysia is to reap the full economic
benefit of this exciting technology in the future.

Complementing these industrial support projects are TARRC’s
marketing and promotion activities. Until the global economic crisis
took hold in the latter part of 2008, Malaysia’s share of EU imports of
dry rubber products had shown positive signs of growth, year on year,
reaching a peak of more than €40 million (over RM 200 million) in
2007 from €34.8 million in 2006. The value of hose imports continued
to rise into 2008. At the same time, feedback from Malaysian
manufacturers and their European customers allows us to estimate
the value of business achieved from 2007 until the end of 2009 as a
result of TARRC’s business introductions and the process improvement
programme. This business, worth in excess of €3 million or close to
RM 20 million, is testament to the success of TARRC’s industry
development and promotion projects. Total business achieved as a
result of TARRC’s work will be considerably higher than this, as
marketing activities also enable potential customers to deal direct
with Malaysian companies if they do not need further assistance from
TARRC. The subsequent decline in business during the recession has
also been lessened by TARRC’s continuing marketing and promotion
activities that attract new business partners for Malaysian
manufacturers and publicise the excellent support the MRB system
can provide potential customers.

TARRC’s impressive programme of renovation of its laboratories will
encourage scientists to continue to develop new analytical and testing
capabilities not only to serve the rubber industry, but other nonrubber areas. I expect future plans to increase the capacity of
analytical services in non-rubber areas in line with the Ministry’s wish
that TARRC should expand its activities to other commodities.
There is also a good opportunity to increase revenue from TARRC’s
consultancy activities by providing combined analytical and
biotechnology services to serve the growing pharmaceutical sector.
This expertise is now available to the rapidly developing Malaysia
biotech industry and will help in Malaysia’s efforts to become a
leading player in this industry in the ASEAN region, and to penetrate
markets in Europe and the US.
TARRC, as part of the Malaysian Rubber Board, will remain focused in
its activities and programmes for the further development of the
Malaysian rubber industry. R&D advances and transfer of technology
will continue to play a major role to enable Malaysia to supply the
global market with a wide range of high-tech, quality products and
materials. TARRC, together with MRB, will endeavour to raise the
export of Malaysian rubber products to greater heights and make
Malaysia a global supplier of quality advanced materials and rubber
products.

TARRC continues to develop and commercialise innovative engineering
applications, design tools and optimising manufacturing processes. I
am pleased to see TARRC engineers working on products and
materials that can meet the rising expectations of the end-user. To
remain at the cutting edge of product design and development, they
have been concentrating their efforts on high performance ‘intelligent’
components, particularly for the automotive sector and its customers.

Dr Salmiah Ahmad
Chairman
Tun Abdul Razak Research Centre
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Report of the Board
The Board is pleased to submit this its seventy-second Annual Report and the Audited Accounts of the
Research Centre for the year ended 31st December 2009
The Board

Principal Activities

Dato’ Dr Kamarul Baharain Basir retired as a Member and Chairman
of the TARRC Board on 6th February 2010 after four years in office.
His successor, YBhg Dr Salmiah Ahmad was appointed Director
General of the Malaysian Rubber Board (MRB) by the Minister of
Plantation Industries and Commodities, Malaysia, on 9th February
2010 and became a Member and Chairman of the TARRC Board (exofficio).

The core activities of TARRC are identified as specialised R&D
focusing particularly on rubber in engineering applications, advanced
materials and, since 2008, biotechnology activities; transfer of
technology to the Malaysian rubber products industry;
commercialisation of R&D outcomes; promotion of Malaysianmanufactured rubber-based materials and products and FDI
opportunities in the industry; training for personnel both from the
Malaysian Rubber Board and the industry in Malaysia and
consultancy services to generate income.

Mr Salleh Subari, as London Representative of the MRB, remained a
member and Vice-Chairman (ex-officio), until his retirement on 23rd
March 2010 after five years service. Dr Kamarudin Ab-Malek was
appointed as London Representative of the MRB and a Member and
Vice-Chairman (ex-officio) of the Board on 24th March 2010.
Dr Andrew Tinker, as Director of Research, retired as a Member of
the Board (ex-officio) on 23rd June 2009. Dr Stuart Cook was
appointed as Director of Research and became a Member on 1st July
2009 (ex-officio).

All these activities involve the publishing and distribution of
associated scientific, technical and promotional literature.
Participation in international meetings, seminars and exhibitions are
also important activities to encourage the expansion of markets for
Malaysian rubber products and materials.
Clear targets are set for income generation and in keeping with this
policy, the Board charged the Director and Staff to continue to
enhance income through exploitation of TARRC’s scientific resources
and expertise and commercialisation of its R&D findings to increase
its degree of self-financing. The Board was pleased that in 2009
TARRC was involved in three UK Government- or EU-funded
contracts. Turnover from Rubber Consultants was down by
approximately fourteen percent as could be expected given the
current global economic situation.

The Board was pleased to record its gratitude and appreciation for
Dato’ Dr Kamarul, Mr Salleh Subari and Dr Andrew Tinker’s services
rendered to the Research Centre.
Dr Arthur Roger Williams was appointed to the Board by the
Minister of Plantation Industries and Commodities on 1st January
2005 and remains a Member.
Dr Wan Abdul Rahaman and Mr Lee Kim Meow were appointed to
the Board by the Minister of Plantation Industries and Commodities
on 16th April and 11th March 2010 respectively.

TARRC plays an ever increasingly important role as Malaysia
industrialises. Although technical support for Malaysian rubber
continues, the Centre’s much more important role is to assist
Malaysian rubber product manufacturers by factory visits, transfer
of technology, enhancing their product development capabilities and
compounding and processing know-how. TARRC answered 86
technical enquiries in support of the Malaysian rubber industry, 19
of these coming from Malaysian companies seeking advice and
assistance on compounding, product manufacture and
specifications. A total of 27 factory visits to Malaysian companies
took place during the year as part of MRB’s A5 and A6 projects that
provide improvements in efficiency and productivity and advanced
manufacturing assistance. Four business meetings took place with
Malaysian companies and 117 referrals of requests for quotations
for rubber products were put forward to the appropriate Malaysian
manufacturers.

Mr Oon Kim Hung and Mr Tan Teng Or resigned as members of the
Board on 31st December 2009 after seven and two years’ service
respectively. The Board was pleased to record its gratitude and
appreciation for their services rendered to the Research Centre.
The Board met three times during 2009 to transact business. The
Members of the Board as at 31st December 2009 are listed on
page 3.

General Meeting

The seventy-second Annual General Meeting of TARRC was held on
2nd October 2009.

Legal Status

TARRC has also continued to work closely with other Malaysian
organisations, particularly the Malaysian Rubber Export Promotion
Council, the Malaysian External Trade Development Corporation and
the Malaysian Industrial Development Authority, to promote the
Malaysian-manufactured rubber products and the rubber industry as
a whole.

The Tun Abdul Razak Research Centre (TARRC) is an organisation and
research centre of the Malaysian Rubber Board (MRB), the body
corporate established by statute in Malaysia for purposes of
overseeing the development of the rubber industry with research
and development as the core activity. Incorporated in England since
1938, TARRC is a Company Limited by Guarantee and not having a
share capital, the word ‘Limited’ being omitted by Licence of the
Department of Trade and Industry. TARRC by reason of the
definition in Section 1(1) of the Companies Act 1980 and the
bringing into force of Part 1 of that Act became a Private Company
on 22nd December 1980.

The Board was pleased with the progress of the marketing, technical
support and R&D projects run by TARRC to assist the Malaysian
industry. Details of work performed and significant achievements
over the year are reviewed in ‘Highlights for 2009’ on pages 26
to 37.
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Future Prospects

risk, interest rate risk and foreign exchange rate risk. The company
has in place a risk management programme that seeks to limit the
adverse effects on the financial performance of the company by
monitoring the levels of debt finance and the related costs. The
company does not use derivative financial instruments to manage
interest rate costs and as such, no hedge accounting is applied.

The renovation works to TARRC’s laboratories will continue
throughout 2010 and beyond. The first two phases of the state-ofthe art biotechnology laboratories are now complete and provide an
environment for researchers to forge ahead with their activities,
focusing in particular on genomics, as the rewards in terms of
breeding programmes are expected to be high. For this reason there
will be further investment in resources, particularly in
bioinformatics, the key to making value out of the Hevea brasiliensis
genome.

Given the size of the company, the directors have not delegated the
responsibility of monitoring financial risk management to a subcommittee of the board. The policies set by the board of directors
are implemented by the company’s finance department. The
department has a policy and procedures manual that sets out the
specific guidelines to manage interest rate risk, credit risk and
foreign exchange risk and circumstances where it would be
appropriate to use financial instruments to manage these.

Renovations of TARRC’s other laboratories will also continue into
2010 with plans to completely update the analytical labs, including
microscopy. New laboratories for the Materials Research and
Product Development Division will benefit its studies into to the use
of renewable resources, including biofillers and biopolymers.

Directors’ responsibilities

The directors are responsible for preparing the financial statements
in accordance with applicable law and regulations.

Engineers will continue to develop smart materials and intelligent
products such as the adaptive mount and suspension components. It
is expected that the A6 project will enable TARRC to work on
development projects with industry partners in Malaysia, to develop
new products, using tools and expertise within the MRB.

Company law requires the directors to prepare financial statements
for each financial year. Under that law the directors have elected to
prepare the financial statements in accordance with United Kingdom
Generally Accepted Accounting Practice (United Kingdom Accounting
Standards and applicable law). The financial statements are required
by law to give a true and fair view of the state of the affairs of the
company and of the income or expenditure of the company for that
year. In preparing these financial statements the directors are
required to:

Promotion and marketing activities will continue in Europe, where
substantial contracts for Malaysian companies have already been
secured. From 2010, new market opportunities will be explored in
North America, where signs of economic recovery are beginning to
become apparent.
TARRC will continue to emphasise the long-term interests of the
rubber industry in Malaysia as well as broadening its activities to
assist other commodity agencies and seek to benefit the national
economy.

-

Senior Staff as at 31st December 2009

-

During the year, one appointment was made and one senior officer
retired. The total senior staff strength on 31st December 2009
was 43.

select suitable accounting policies and apply them
consistently;
make judgements and estimates that are reasonable and
prudent;
prepare the financial statements on the going concern
basis unless it is inappropriate to presume that the
company will continue in business.

The directors are responsible for keeping adequate accounting
records that are sufficient to show and explain the company’s
transactions and disclose with reasonable accuracy at any time the
financial position of the company and to enable them to ensure that
the financial statements comply with the Companies Act 2006. They
are also responsible for safeguarding the assets of the company and
hence for taking reasonable steps for the prevention and detection
of fraud and other irregularities.

Supporting Staff as at 31st December 2009

During the year, five appointments were made and three members
resigned. The total number of supporting staff on 31st December
2009 was 43. The Board records its thanks to all employees for their
work in 2009.

Staff Lectures & Publications

During 2009 16 staff lectures were given and 17 scientific and
technological papers were published. A list of these follows
‘Highlights for 2009’ on pages 38 to 40.

In so far as the directors are aware:
-

Finance

The Income and Expenditure Account and the Balance Sheet as at
31st December 2009, together with Explanatory Notes and the
Auditor’s Report, are presented on pages 10 to 25. In the opinion of
the Board, the current market value of TARRC’s freehold properties
is in excess of the net book value shown in the Balance Sheet.

-

there is no relevant audit information (information needed by
the company’s auditors in connection with preparing their
report) of which the company’s auditors are unaware, and
the directors have taken all the steps that they ought to have
taken to make themselves aware of any relevant audit
information and to establish that the company’s auditors are
aware of that information.

Auditors

Financial risk management objectives and policies

Wags LLP t/a Wagstaffs are deemed to be reappointed in
accordance with Section 487(2) of the Companies Act 2006.

The company’s operations expose it to a variety of financial risks
that include the changes in debt market prices, credit risk, liquidity

This report was approved by the Board on 17th September 2010 and signed on its behalf by
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Dr Elias Bin Awang
Secretary

Annual Financial Statements
for the year ended 31st December 2009

Independent auditors’ report to the members of the Tun Abdul Razak Research Centre
We have audited the financial statements of Tun Abdul Razak Research Centre for the year ended 31st December 2009
which comprise the Income and Expenditure Account, the Balance Sheet, the Cash Flow Statement and the related notes.
The financial reporting framework that has been applied in their preparation is applicable law and United Kingdom
Accounting Standards (United Kingdom Generally Accepted Accounting Practice).
This report is made solely to the company's members, as a body, in accordance with Chapter 3 of Part 16 of the Companies
Act 2006. Our audit work has been undertaken so that we might state to the company's members those matters we are
required to state to them in an auditors' report and for no other purpose. To the fullest extent permitted by law, we do not
accept or assume responsibility to anyone other than the company and the company's members as a body, for our audit
work, for this report, or for the opinions we have formed.
Respective responsibilities of directors and auditors
As explained more fully in the Directors' Responsibilities set out on page 9, the directors are responsible for the preparation
of the financial statements and for being satisfied that they give a true and fair view. Our responsibility is to audit the
financial statements in accordance with applicable law and International Standards on Auditing (UK and Ireland). Those
standards require us to comply with the Auditing Practices Board's (APB's) Ethical Standards for Auditors.
Scope of the audit of the financial statements
An audit involves obtaining evidence about the amounts and disclosures in the financial statements sufficient to give
reasonable assurance that the financial statements are free from material misstatement, whether caused by fraud or error.
This includes an assessment of: whether the accounting policies are appropriate to the company's circumstances and have
been consistently applied and adequately disclosed; the reasonableness of significant accounting estimates made by the
directors and the overall presentation of the financial statements.
Opinion on the financial statements
In our opinion the financial statements:
- give a true and fair view of the state of the company's affairs as at 31 December 2009 and of its loss for the year
then ended;
- have been properly prepared in accordance with United Kingdom Generally Accepted Accounting Practice; and
- have been prepared in accordance with the requirements of the Companies Act 2006.
Opinion on other matter prescribed by the Companies Act 2006.
In our opinion the information given in the Directors' Report for the financial year for which the financial statements are
prepared is consistent with the financial statements.
Matters on which we are required to report by exception
We have nothing to report in respect of the following matters where the Companies Act 2006 requires us to report to you if,
in our opinion:
- adequate accounting records have not been kept, or returns adequate for our audit have not been received from branches
not visited by us; or
- the financial statements are not in agreement with the accounting records and returns; or
- certain disclosures of directors' remuneration specified by law are not made; or
- we have not received all the information and explanations we require for our audit.

Mark Hubbocks (Senior Statutory Auditor)
Wags LLP t/a Wagstaffs
Chartered Accountants and Statutory Auditors
Richmond House, Walkern Road, Stevenage, Hertfordshire, SG1 3QP

10

Income & Expenditure Account
for the year ended 31st December 2009

Income

Notes

£

£

2

4,595,209

3,903,636

(2,907,933)

(2,662,058)

1,687,276

1,241,578

(3,386)
(1,670,124)
72,285

(8,040)
(1,334,436 )
88,903

Cost of sales
Gross Surplus
Distribution costs
Administrative expenses
Other operating income
Operating surplus/(deficit)

3

86,051

(11,995)

Other interest receivable and
similar income
Interest payable and similar charges

5
6

10,431
(138,000)

87,764
5,001

(41,518)

80,770

(Deficit)/surplus on ordinary
activities before taxation
Tax on (deficit) on ordinary activities

8

(2,191)

(71,597 )

(Deficit)/surplus for the year

13

(43,709)

9,173

(43,709)

9,173

Actuarial loss in respect of defined
benefit pension scheme

(945,000)

(1,138,000)

Total recognised losses/gains since last annual report

(988,709)

(1,128,827 )

Statement of total recognised gains and losses
(Deficit)/surplus on ordinary
activities after taxation
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Balance Sheet
as at 31st December 2009

2008

2009
Notes
Fixed assets
Tangible assets
Current assets
Stocks
Debtors
falling due within one year
falling due after more than one year
Cash at bank and in hand
Creditors: amounts falling
due within one year

£

£

9
10
11

12

£

£

1,495,073

1,926,949
746

746

963,343
1,291,309
1,221,413

735,192
1,520,179
2,605,772

3,476,811

4,861,889
(887,883)

(237,484)

Net current assets

3,239,327

3,974,006

Total assets less current
liabilities

5,166,276

5,469,079

(2,327,394)

(1,641,488)

2,838,882

3,827,591

Pension liability

16

Net assets
Reserves
Other reserves
Income and expenditure account

14
13

606,511
2,232,371

606,511
3,221,080

Members' funds

15

2,838,882

3,827,591

The financial statements were approved by the Board on 17th September 2010 and signed on its behalf by

Dr Kamarudin Ab-Malek
Director

Dr Stuart Cook
Director

Company Registration No: 00336256
12

Cash Flow Statement
for the year ended 31st December 2009

Notes

2009
£

2008
£

£

Reconciliation of operating profit/(loss) to net
cash outflow from operating activities
Operating profit/(loss)
Depreciation
(Increase) in stocks
Decrease in debtors
(Decrease) in creditors
Provision for service cost of defined benefit pension scheme
Defined benefit pension scheme contributions paid

86,051
256,246
719
(566,994)
194,084
(591,178)

(11,995)
170,196
763
205,829
195,998
239,375
(562,443)

Net cash outflow from operating activities

(621,072)

237,723

(621,072)
10,431
(85,596)
(688,122)

237,723
87,764
(191,017 )

Cash flow statement
Net cash outflow from operating activities
Returns on investments and servicing of finance
Taxation
Capital expenditure

21
21
21

Decrease in cash in the year

(1,384,359)

134,470

(1,384,359)
2,605,772

134,470
2,471,302

1,221,413

2,605,772

Reconciliation of net cash flow to movement in net funds (Note 22)
Decrease in cash in the year
Net funds at 1 January 2009
Net funds at 31 December 2009
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Notes to the Financial Statements
for the year ended 31st December 2009

1.

Accounting policies
Accounting convention
The financial statements are prepared under the historical cost convention and comply with financial
reporting standards of the Accounting Standards Board.
Income
Income represents the total invoice value, excluding value added tax, trade discounts and all other taxes
of sales made during the year.
Tangible fixed assets and depreciation
Depreciation is provided at rates calculated to write off the cost less residual value of each asset over its
expected useful life, as follows:
Freehold land
Freehold buildings
Leasehold properties
Plant and machinery
Fixtures, fittings
and equipment
Motor vehicles

-

Not depreciated
2% straight line
Straight line over the life of the lease
10 - 20% straight line

-

20% straight line
25% straight line

Stock
Stock is valued at the lower of cost and net realisable value.
Pensions and other post-retirement benefits
The company operates a defined benefit pension scheme for employees. The assets of the scheme are
held separately from those of the company.
Pension scheme liabilities are measured on an actuarial basis using a projected unit method and are
discounted to their present value using a discount rate of 5.8% per annum.
Pension scheme assets are valued at market value at the balance sheet date.
The pension scheme deficit is recognised in full on the balance sheet.
Foreign currencies
Monetary assets and liabilities denominated in foreign currencies are translated into sterling at the rates
of exchange prevailing at the accounting date. Transactions in foreign currencies are recorded at the
date of the transactions. All differences are taken to the Profit and Loss account.
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Notes to the Financial Statements
continued

2.

Income

Class of business
Rubber Consultants
Contributions from MRB
Research and other contracts

Geographical market
UK
Europe
Rest of the World

3.

Operating deficit
Operating deficit is stated after charging:
Depreciation and other amounts written off tangible assets
Net foreign exchange loss
Auditors' remuneration

2009
£

2008
£

903,674
3,584,436
107,099

1,051,236
2,814,182
38,218

4,595,209

3,903,636

770,237
241,697
3,583,275

920,706
149,984
2,832,946

4,595,209

3,903,636

2009
£

2008
£

256,246
116,777
10,750

170,521
10,750

-

325
206,948

and after crediting:
Profit on disposal of tangible fixed assets
Net foreign exchange gain

4.

5.

-

Auditors' remuneration

2009
£

2008
£

Auditors' remuneration - audit of the financial statements

10,750

10,750

Interest receivable and similar income

2009
£

2008
£

Bank interest

10,431

87,764
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6.

Interest payable and similar charges
On overdue tax
Net finance cost in respect of defined benefit pension scheme

7.

138,000

(5,001)

2009
Number

2008
Number

Employees
Number of employees
The average monthly numbers of employees
(including the directors) during the year were:
Technical and administration

84

87
2009
£

2008
£

Wages and salaries
Social security costs
Pension costs-other operating charge

2,311,630
184,144
235,592

2,223,462
176,348
280,520

Staff costs-operating charges
Pension costs-net finance cost/income

2,731,366
138,000

2,680,330
(19,000)

2,869,366

2,661,330

2009
£
68,675
12,916

2008
£
79,768
14,625

81,591

94,393

Employment costs

7.1.

138,000

2008
£
13,999
(19,000)

2009
£

Directors' remuneration
Remuneration and other emoluments
Pension contributions

Number of directors to whom retirement benefits
are accruing under a money purchase scheme
Number of directors to whom retirement benefits
are accruing under a defined benefit scheme

16

Number

Number

-

-

1

1

Notes to the Financial Statements
continued

8.

Tax on (deficit)/surplus on ordinary activities
Analysis of charge in period

2009
£

Current tax
UK corporation tax
Adjustments in respect of previous periods

2008
£

2,191
-

18,211
53,386

2,191

71,597

Factors affecting tax charge for period
The tax assessed for the period is higher than the standard rate of corporation tax in the UK (21 per
cent). The differences are explained below:
2008
2009
£
£
(Deficit)/surplus on ordinary activities before taxation
80,770
(41,518)
(Deficit)/surplus on ordinary activities multiplied by standard rate of corporation
tax in the UK of 21% (31 December 2008 : 21%)
Effects of:
Adjustments to tax charge in respect of previous periods
Non-taxable activities
Current tax charge for period
9.

Land and
buildings
freehold
£

Tangible fixed assets

Cost
At 1 January 2009
Additions
Disposals

Long
leasehold
property
£

(8,719)

16,962

10,910

53,386
1,249

2,191

71,597

Plant and
machinery
£

Total
£

2,269,592
-

243,587
-

3,337,983 5,851,162
688,122
688,122
(154,610) (154,610)

At 31 December 2009

2,269,592

243,587

3,871,495

Depreciation
At 1 January 2009
On disposals
Charge for the year

1,230,101
43,325

109,869
4,872

3,016,119 4,356,089
(154,610) (154,610)
208,049
256,246

At 31 December 2009

1,273,426

114,741

3,069,558

4,457,725

Net book values
At 31 December 2009

996,166

128,846

801,937

1,926,949

At 31 December 2008

1,039,491

133,718

321,864

1,495,073
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10.

Stocks

2009
£

Finished goods and goods for resale

11.

746

Debtors
Trade debtors
Amount owed by connected companies
Other debtors
Prepayments and accrued income

2008
£
746

2009
£

2008
£

207,077
235,526
76,099
1,735,950

167,093
299,231
110,999
1,678,048

2,254,652

2,255,371

Included within other debtors are staff loans to the sum of £7,732 (2008 : £8,549) representing amounts
due from employees in respect of housing loans. The full balance at the year end is considered to be
due over one year.
Also included within other debtors is £1,471,950 (2008 : £1,678,048) representing a contribution from
the Malaysian Rubber Board in order to assist with funding the company's defined pension scheme
deficit. The contribution is payable over 10 years. Of the total contribution, £1,195,760 is receivable
over a period in excess of one year.
Included within amounts owed by connected companies is £229,933 due from Elgem Technology, of
which £87,817 is repayable after more than one year.
Amounts falling due after more than one year and included in debtors are:
A
Amounts owed by connected companies
Other debtors
Prepayments and accrued income
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87,817
7,732
1,195,760

109,772
8,549
1,401,858

1,291,309

1,520,179

Notes to the Financial Statements
continued

12.

13.

Creditors: amounts falling due
within one year

2009
£

2008
£

Trade creditors
Corporation tax
Other taxes and social security costs
Other creditors
Accruals and deferred income

44,539
2,191
58,952
3,373
128,429

57,760
85,596
57,967
3,448
683,112

237,484

887,883

2009
£

2008
£

Income and expenditure account
At 1 January 2009

3,221,080

(Deficit)/surplus for the year
Actuarial loss in respect of defined benefit scheme
Other movements

(43,709)
945,000
-

At 31 December 2009

14.

2,232,371

Income and
expenditure
account
£

EquityReserves
Reserves
Other

Special
reserve
£

4,331,940
9,173
1,138,000
17,967
3,221,080

Total
£

At 1 January 2009
Deficit for the year
Actuarial loss in respect of defined benefit scheme

3,221,080
(43,709)
(945,000)

606,511

3,827,591
(43,709)

At 31 December 2009

2,232,371

606,511

3,783,882
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15.

Reconciliation of movements in members' funds

2008
£

(43,709)
(945,000)

9,173
(1,138,000)

Opening members' funds

(988,709)
3,827,591

(1,128,827 )
4,956,418

Closing members' funds

2,838,882

3,827,591

(Deficit)/surplus for the year
Actuarial loss in respect of defined pension scheme

16.

2009
£

Pensions and other post-retirement benefits
The company operates a pension scheme providing benefits based on final pensionable pay. The
assets of the scheme are held separately from those of the company, being invested with
insurance companies.
Pension contributions are determined by a qualified actuary on the basis of triennial valuations
using the projected unit method. The main assumptions used by the actuary were:
Tun
Abdul
Razak
Tun
Abdul
Razak
2008
2007
2009
2009 2008 2007
%% % % % %
R
2.7
3.5
Rate of increase in salaries
3.5
3.1
2.5
Rate of increase in pensions
3.7
in payment
Discount rate
6.0
5.5
5.8
Inflation assumption
2.2
3.0
3.1
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16.1

The fair value of the scheme assets and the present value of the scheme liabilities and the resulting
Deficit are:
Tun Abdul Razak Research Centre Pension and Assurance Scheme

%
D
Equities
Bonds
Gilts
Cash

2008

2009
£'000
£'000

55.5
5.7
34.6
4.2

Total market value of assets
Present value of scheme liabilities
Net pension liability

5,063
520
3,165
387

%

£'000
£'000

49.3
5.0
39.4
6.3

3,810
387
3,052
490

9,135
(11,462)

7,739
(9,380)

(2,327)

(1,641)

An analysis of the movements in the surplus/deficit during the year are shown below:
Tun Abdul Razak Research Centre Pension and Assurance Scheme
D in scheme brought forward
Deficit
Total operating charge
Total finance cost
Actuarial gain
Contributions
Net pension asset/(liability)

2008
2009 2008
2009
£'000
£'000 £'000
£'000
(845)
(1,641)
(254)
(207)
19
(138)
(945) (1,138)
577
604
(2,327)

(1,641)

The pension contribution in the year in total amounted to £604,000 and amounts to 26% of
pensionable earnings including an additional contribution of £290,000.
In order to eliminate the deficit in the scheme, the MRB has pledged additional contributions of
£290,000 per annum above the 26% of pensionable salaries currently paid by the scheme members.
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16.2

The amounts recognised in profit or loss are as follows:
Tun Abdul Razak Research Centre Pension and Assurance Scheme

O service cost
Current
Past service cost
Expected return on pension scheme assets
Interest on pension scheme liabilities
Total cost / (return)
16.3

2009
2009
£'000
£'000

2008
2008
£'000
£'000

207
(423)
561

250
4
(561)
542

345

235

2009
2009
£'000
£'000

2008
2008
£'000
£'000

Changes in the present value of the defined benefit obligation are as follows:
Tun Abdul Razak Research Centre Pension and Assurance Scheme

O defined benefit obligation
Opening
Service cost
Past service cost
Actuarial losses / (gains)
Contributions by members
Interest cost
Benefits paid

9,380
207
1,580
81
561
(347)

Closing defined benefit obligation

11,462
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9,189
250
4
(388)
82
542
(299)
9,380
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16.4

Changes in the fair value of plan assets are as follows:
Tun Abdul Razak Research Centre Pension and Assurance Scheme

16.5

2009
2009
£'000
£'000

Opening
fair value of plan assets
O
Expected returns
Contributions by members
Contributions by employer
Actuarial (losses) / gains
Benefits paid

7,739
423
81
604
635
(347)

8,344
561
82
577
(1,526 )
(299)

Closing fair value of plan assets

9,135

7,739

Amounts for the current and previous four periods are as follows:
Tun Abdul Razak Research Centre Pension and Assurance Scheme
2008
2007
2008
2007
2009
£’000
£'000
£'000
£'000
£'000
Fair value of plan assets
Defined benefit obligation
Surplus / (deficit)
Experience gains / (losses) on assets
Experience gains / (losses) on liabilities

17.

2008
2008
£'000
£'000

9,135
(11,462)
(2,327)
635
(1,580)

Financial commitments

7,739
(9,380)
(1,641)
(1,526 )
388

8,344
(9,189)
(845)
72
1,726

2006
2006
£’000
£'000
7,464
(10,343)
(2,879)
323
360
2009
£

2005
£'000
6,478
(10,127 )
(3,649)
686
(2,314)
2008
£

Details of financial commitments at the
accounting date are as follows:
Contracted for but not provided in
the financial statements

176,000
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18.

Related party transactions
During the year the company charged the Office of London Representative of the Malaysian Rubber
Board a sum of £30,108 (2008: £55,838) in respect of administration services, use of office and services
supplied.
At the balance sheet date a net amount of £2,317 (2008: £31,136) was owed from the Office of London
Representative of the Malaysian Rubber Board. Both the company and the Office of London
Representative are owned by the Malaysian Rubber Board.
During the year the company charged a sum of £76,013 (2008: £125,881) to Elgem Technology Ltd for
scientific and research consultancy, and the provision of services.
At the balance sheet date Elgem Technology Ltd owed the company a sum of £229,933 (2008:
£244,141).
During the year the company charged the Malaysian Rubber Export and Promotion Council £45,547
(2008: £55,838) in respect of administration services, use of office and services supplied.
At the balance sheet date the Malaysian Rubber Export and Promotion Council owed the company
£3,276 (2008: £3,378).

£20,576).
At the balance sheet date the Malaysian Rubber Board owed the company £nil (2008:£20,576).
The
Abdul
Razak
ResearchCentre,
Centre,Elgem
Elgem Technology,
Technology and
the Malaysian
Office of
Tun Tun
Abdul
Razak
Research
Malaysian
RubberRubber
ExportBoard
and Promotion
.
the
London
Representative
are
all
controlled
by
the
Malaysian
Rubber
Board
Council and the Malaysian Rubber Board Office of the London Representative are all controlled by the
Malaysian Rubber Board.

19.

Company limited by guarantee

1

The Tun Abdul Razak Research Centre (TARRC) is an organisation and research centre of the
Malaysian Rubber Board, the body corporate established by statute in Malaysia for purposes of
overseeing the development of the rubber industry with research and development as the core activity.
Incorporated in England since 1938, TARRC is a Company Limited by Guarantee and not having share
capital, the word Limited being omitted by Licence of The Department of Trade and Industry. TARRC
by reason of the definition in Section 1 (1) of the Companies Act 1980 and the bringing into force of
Part 1 of the Act became a Private Company on 22nd December 1980.
The liability of each member is limited to £1.
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20.

Controlling interest
The company is controlled by the Malaysian Rubber Board, which is a statutory Authority of the
Government of Malaysia.

21.

Gross cash flows

Returns on investments and servicing of finance
Interest received
Interest paid

Taxation
Corporation tax paid

2008
£

10,431
-

87,764
(13,999)

10,431

73,765
-

(85,596)

Capital expenditure
Payments to acquire tangible assets
Receipts from sales of tangible assets

22.

2009
£

Analysis of changes in net funds

(688,122)
-

(191,342)
325

(688,122)

(191,017 )

Opening
balance

Cash
flows

Closing
balance

£

£

£

Cash at bank and in hand

2,605,772

(1,384,359)

1,221,413

Net funds

2,605,772

(1,384,359)

1,221,413
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Highlights for 2009
Tun Abdul Razak Research

Centre – a global centre of

excellence for rubber-related
science and technology

The Malaysian Rubber Board (MRB) is recognised as one
of the world leaders in rubber technology. Over its 71year history TARRC has played an instrumental role in
many of the MRB’s achievements, laying the foundations
for later technological successes through the early
fundamental scientific research into the behaviour and
properties of natural rubber.
TARRC has always tailored its research programme in
ways that best help the Malaysian rubber industry. The
industry has developed a deserved reputation amongst
Western purchasers for producing world-class quality
materials and products. It is important, however, that
competitiveness and innovation have to remain
priorities for manufacturers to retain existing customers
and attract new business. It is in these areas where
TARRC is able to help, providing practical assistance in
factories to improve efficiency and introduce advanced
manufacturing methods that will increase productivity
and enhance the quality of Malaysian-manufactured
products so as to remain competitive. Under the
guidance of a new Director of Research, Dr Stuart Cook,
TARRC will continue to focus its R&D activities to
develop innovative value-added products and materials,
and to transfer this technology to the industry. Technical
marketing and promotion of the industry is also an
important part of TARRC’s programme, to keep potential
Western business partners informed of the capabilities
of the industry and of the technical support offered by
the MRB.
TARRC adapts its R&D approach to remain at the
forefront of rubber technology and this is clearly
demonstrated with the establishment of TARRC’s
Biotechnology Unit in 2008. In 2009 the main
biotechnology laboratories were completed and
investment in equipment and human resources has
enabled several high-profile projects to make
encouraging progress during the year. This exciting new
venture is expected to provide enormous benefits to the
industry in Malaysia as a whole, through assisting in the
achievement of increased yields and quality of latex and
timber as well as the development of new value-added
products. It is anticipated that the Biotechnology Unit
will also open up a lucrative opportunity for attracting
new clients to TARRC’s commercial arm, Rubber
Consultants.

TARRC was pleased to welcome the Hon. Minister of Plantation Industries and
Commodities, Tan Sri Bernard Dompok, to its laboratories in 2009. Tan Sri Dompok
encouraged TARRC researchers to forge ahead with the biotechnology projects and
expressed the wish that TARRC should broaden its activities to serve as a multicommodity centre for Malaysia.

With the establishment of TARRC’s Biotechnology Unit, TARRC now has the
capability to provide combined analytical and biotechnology services. Scientists’
expertise and the new state-of-the-art facilities will provide services not only for
the rubber industry, but all commodities

26

YB Tan Sri Bernard Dompok (centre) and party outside the Brickendonbury mansion. Left to right: Mr Albert Bingkasan, Special Task Officer to the
Minister; Mr M. Nagarajan, Undersecretary; Dr Stuart Cook; Dato’ Dr Kamarul; YB Tan Sri Bernard Dompok; Mr Salleh Subari; Mr Hamid Ahmadi,
Head Engineering Products & Design Division TARRC; Dr Andy Chapman Head Materials R&D Division TARRC; Dr BA Elias, Company Secretary TARRC.
Below: Dr Andrew Tinker (right) retired as TARRC’s Director of Research after just over ten years in the post. Dr Stuart Cook took over the position
in July 2009.
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Industry development and technology transfer
TARRC technologists work closely with Malaysian
manufacturers to help raise their manufacturing
capabilities through two industry-targeted projects, A5
and A6. Project A5 offers lean manufacturing advice and
provides improvements in productivity, efficiency and
quality. Project A6 offers advanced product development
assistance by the use of computer simulation to reduce
cycle times and market products more quickly. These
activities are proving to be a great platform to highlight
MRB’s simulation capabilities to the industry with eight
company visits completed on project A6 in the year.

In November TARRC was pleased to welcome three Proton
engineers, on secondment at the Lotus Headquarters in
Norwich. The engineers were informed about TARRC’s
activities in assisting the Malaysian rubber industry and in
introducing improvements to match stringent OEM
requirements for the automotive industry. It is seen to be of
paramount importance that both parties are encouraged to
embark on future collaborative work in support of the
Malaysian rubber-based automotive component suppliers.

Since the start of project A5 in 2004, 52 companies have
been offered a complete process improvement
programme. Another benefit of TARRC technologists
visiting Malaysia is that they have the opportunity to
address the industry as a whole at meetings and
seminars. In 2009, the A5 project leader presented a
paper entitled ‘Towards efficient energy use and lean
manufacturing in the rubber product industry’ at a
seminar organised by the Malaysian Rubber Exports
Promotion Council (MREPC). Regular technical updates
are also prepared and disseminated to the industry. In
2009 two technical publications: ‘A guide to productive
and efficient rubber processing’ (published 2008) and
‘Lean manufacturing for the rubber industry’ were
distributed to the industry.

28

Feedback from potential customers of rubber products is filtered back to the Malaysian industry through TARRC’s regular publication
‘Market & Industry News from TARRC’. The newsletter has also been expanded to include regular data on European and US imports
of rubber products and country-by-country market reports.

Promotion of the Malaysian rubber industry
Complementing the industrial support activities
are the marketing and promotion projects that
make use of TARRC’s strategic position in the UK
to meet potential new business partners at the
major international trade fairs in the West.
During 2009, TARRC participated at three major
exhibitions in Germany, France and Sweden.
Hannover Messe (Fair) in Germany is the world’s
largest subcontracting exhibition and, in spite of
the global economic downturn, the exhibition
was well attended and attracted good contacts.

At Equip Auto in Paris TARRC shared a stand with
MREPC Europe and welcomed the involvement of
three Malaysian manufacturers. A business
briefing was also organised and held at the
exhibition centre. After a short overview of the
roles of TARRC, the MRB and the Malaysian
rubber manufacturing industry, delegates were
able to hold business meetings with the
Malaysian companies. TARRC also exhibited at
Elmia Subcontracting in Sweden where, again,
the response from visitors to the stand was very
positive. Together with the industrial support
projects, these activities have secured substantial
contracts for Malaysian manufacturers:
promotion of FDI and outsourcing opportunities
has resulted in business exceeding RM20 million.
At these events, staff also receive useful
feedback from existing and potential customers
of Malaysian rubber products and this can be
channelled back to the Malaysian industry
through TARRC’s regular publication ‘Market &
Industry News from TARRC’.

TARRC exhibited at Equip Auto in Paris and organised a
business briefing on the Malaysian automotive rubber
products industry.
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Sustainable materials for advanced products

Customers’ demand for performance coupled with
sustainable and environmentally-friendly products
continues to drive TARRC’s work on epoxidised natural
rubber (ENR). High priority was given to the technical
marketing of Ekoprena™-25 for use in tyres with
participation at Tire Technology Expo 2009 in Hamburg,
Europe’s premier tyre conference and exhibition where
the main themes were safety and fuel economy. As well
as having an exhibition booth, presentations on silicafilled ENR-25 passenger tyre treads were given at the
conference. Participation at the event generated much
interest in ENR-25, from both global tyre companies and
chemical and material suppliers to the tyre industry. The
development of a sustainable global tyre industry in the
future will require materials such as Ekoprena™ to be
produced on a large scale. The impact that this would
have on the Malaysian economy in the future would be
anticipated to be significant.
Other activities included co-chairing a conference session
and a presentation at the prestigious ‘Centennial
Anniversary’ meeting of the ACS Rubber Division, in
Pittsburgh USA, by the Materials Research and
Development Division Head, on microdispersion of silica
in tyre tread compounds based on epoxidised natural
rubbers. The talk generated considerable interest in the
new microdispersion technique being developed at
TARRC. Filler microdispersion is considered an important
characteristic by tyre companies and filler suppliers, as it
has been associated with key tyre properties, especially
wear. A paper was also presented at the ASEAN Rubber
Conference 2009 in Vientiane, Laos, entitled ‘Epoxidised
Natural Rubber: A new rubber with technical and
commercial advantages impacting on the tire
manufacturing industry’.
As well as the technical promotion activities, work also
continued to understand how best to compound and
process silica-reinforced ENR for use in tyre tread
compounds. TARRC has now succeeded in developing a
cure system for silica-reinforced ENR that has overcome
the issue of reversion of ENR at high temperatures.
Other investigations during 2009 into the use of a
modified form of ENR in tyre applications have also
produced promising results, suggesting better filler
dispersion and increased crosslinking, which it is believed
will result in improved tyre performance.
The EU is introducing legislation in the near future to
regulate the rolling resistance of new tyres, along with
wet grip and noise. The use of ENR in passenger tyres
should have an important part to play in achieving these
goals. Compared with the ‘green tyre’ silica-silane
technology currently used to manufacture the majority
of OE passenger tyre treads in Europe, the mixing of
silica-filled ENR tread compounds would be both simpler
and lower cost. Measurements indicate that the energy
consumed in mixing an ENR/silica compound could be
reduced by 30-40 percent.

The proposed EU legislation to reduce rolling resistance
will also apply to truck tyres. TARRC has developed truck
tyre compounds through the use of conventional carbon
black filler combined with silica-silane technology in a
natural rubber-rich compound. After fleet trials over
more than two years under low-severity European
conditions, the predicted life is close to 300,000km. The
compound has been proven to reduce the rolling
resistance and improve fuel economy. The success of this
project has led to work to develop similar compounds
for the Malaysian retreading industry.
In the non-tyre area, focus has been on the promotion of
flame retardant, NR formulations using ENR-50. A paper
on this work was presented at the American Chemical
Society Meeting in Pittsburgh and interest has been
shown by a number of participants. The work has now
progressed onto developing ‘halogen-free’ formulations
based on ENR for the industry.
TARRC continues to provide raw rubber support in the
West to increase the utilisation of SMR in rubber
products and remains an approved SMR testing
laboratory.
Work has continued during 2009 to evaluate, rationalise
and optimise the benefits of organoclays in rubbers. The
development of these composite materials is targeted at
a range of industrial applications.
Using facilities at Queen Mary University of London,
X-ray diffraction (XRD) has been used to examine
nanocomposites of natural rubber with two types of
organoclay: organomontmorillonite, with a layered
silicate structure, and organosepiolite, which is
composed of needle-like particles. The XRD indicated an
organomontmorillonite interlayer spacing of 3.8 nm,
correlating with measurements from transmission
electron microscopy (TEM) and only slightly greater than
the interlayer spacing of the pristine organoclay
(3.5 nm), which has organoammonium salts intercalated
between the layered silicates. This suggests that there is
only a small measure of intercalation of rubber between
the clay sheets, believed to be at the ends of the sheets.
TARRC has shown that it is possible to produce
rubber/organoclay nanocomposites by in situ
modification of montmorillonite or sepiolite clays during
mixing, using organic quaternary ammonium salts.
These nanocomposites closely resemble nanocomposites
produced using commercial organoclays in terms of
intercalation and exfoliation of clay, when examined
using XRD or TEM. Moreover, the physical properties of
the nanocomposites produced by in situ modification,
such as tensile moduli and strength, are similar to those
seen with nanocomposites containing commercial
organoclays. This procedure could significantly increase
the economic viability of rubber/clay nanocomposites, as
the organoclay is relatively expensive compared to the
unmodified clay. Furthermore, nanocomposites can be
readily produced with varying levels of modification.
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The Advanced Materials and
Product Development Unit’s
state-of-the-art laboratories,
completed in 2009.

TEM of a natural rubber vulcanisate containing organo-sepiolite particles. The clay particles are rod-like in shape and are viewed here edge-on. The particles vary in
size from 50nm to 500nm in length and between 5nm and 25nm in width.
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Engineering applications

TARRC’s excellence in engineering is recognised
worldwide, particularly in the field of modelling the
behaviour of rubber for use in computer-aided design of
products. Research activities aim to improve the design
and reduce the time to market of rubber products
manufactured in Malaysia, through the use of FEA and
other computer-based analytical methods. Publications
and information systems for designing components are
also an important part of this work, as well as the
training of industry and MRB staff.
Engineers have embarked on a complete revision of
TARRC’s seminal technical publication, Engineering
Design with Natural Rubber. This acclaimed publication,
which set down the design principles of rubber
engineering components, was first published in 1964 and
provided the foundation of all MRB engineering
activities. It has since undergone four revisions and the
latest has been adapted to cover FEA, as well as
broadening the emphasis on natural rubber to include a
more general consideration of any rubbery polymer.
The MRB’s project to design and develop smart engine
mountings and active vibration control systems such as
car suspension will provide full support to the Malaysian
automotive component manufacturers in the
development of the next generation of such systems.
TARRC’s development programme has resulted in an
adaptive mount based on the use of a smart material.
The intent is now to manufacture and evaluate a
prototype mount at MRB laboratories and to offer the
developed mount to suitable Malaysian automotive
components manufacturers for utilisation in the
automotive industry.

TARRC’s prototype adaptive mount

A key area of work for engineers at TARRC is to apply
their theoretical investigations to practical applications.
The work on viscoelasticity has general applicability to
filled rubber products and has now been extended
further in the form of a spreadsheet for predicting stress
relaxation as a function of time and temperature. This is
important, for example, in rubber devices developed by
TARRC such as displacement compensation units (DCUs),
which accommodate thermal expansion in bridge decks.
DCUs offer a new product area for rubber product
manufacturers.
TARRC has a long history of product development for the
civil engineering sector, particularly in respect of seismic
protection. The project to promote the use of Malaysian
Rubber Board-developed antiseismic devices continued
during 2009. A major part of the work has been to
support the erection of demonstration buildings in
earthquake-prone regions of the world, helping
Malaysian companies to secure high-value contracts for
the manufacture of rubber bearings, as well as providing
technical advice and assistance.

During 2009 TARRC engineers revisited the first building in
Indonesia (completed in 1994) to
be protected from earthquakes
using NR laminated bearings. The
bearings were carefully examined
and found to be in good condition.
During the visit a minor earthquake
of magnitude 4.7 was experienced
and the response data indicated
that the building responded as
expected for a base-isolated
structure.
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Technical promotion activities during 2009
included participation by TARRC engineers at
a one-day meeting in Indonesia organised by
the International Rubber Research and
Development Board (IRRDB) on ‘The Use of
NR Seismic Bearings for Protection of
Structures’. Two papers were presented and
were received well by the audience. It is
anticipated that uptake of seismic isolation
systems in Indonesia may be on the threshold
of rapid expansion, following the recent
Padang earthquake and the efforts of the
IRRDB to provide a stimulus. Following the
success of the event, a workshop on base
isolation in Indonesia will be organised for
2010.

Isolators designed by TARRC engineers as part of a
EU-funded project, have been used to support a
stand that is used to display and protect the
remains of a Roman carbonised wooden boat
found on the Italian shoreline near the ancient
town of Herculaneum (present day Ercolano). The
town was a small Neopolitan suburb at the foot of
Vesuvius, the volcano that wiped it out almost
2000 years ago.

As part of the work to provide alternative
anti-seismic protection when base isolation
cannot be used (for example high rise
buildings or light structures), TARRC engineers
have developed and produced two full-scale
viscoelastic devices (VEDs). VEDs are used to
increase the damping of a structure, and
hence decrease the amplitude of the resonant
vibrations excited in an earthquake.
Preliminary testing in Italy has shown that
they are very effective in dissipating energy.
The potential uptake of VEDs in antiseismic
retrofit and new buildings is very high: seismic
zoning revisions will entail application of
seismic design to an expanding proportion of
the building stock, with building codes likely
to follow the Italian initiative in embracing
antiseismic devices as a strategy.

Testing of TARRC-designed VEDs was carried out
successfully in Italy during 2009.
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Biotechnology

TARRC’s Biotechnology Unit embarked on an important
project during the year to sequence the Hevea
brasiliensis genome. The work has been undertaken in
collaboration with the UK’s newly-formed Genome
Analysis Centre (TGAC) based at the Norwich Research
Park.
Official announcement of the project was made by the
Hon. Minister of Plantation Industries and Commodities,
Tan Sri Bernard Dompok, at the opening of a seminar on
Sustainability of the Rubber Industry, held in Kuala
Lumpur in August, which generated global media
attention.
The availability of the Hevea genome sequence will
enable the development of a large database of
molecular markers that can be used to identify genes
involved in many important traits, providing enormous
scope for the improvement of natural rubber properties
and of overall crop performance. Two next-generation
sequencing (NGS) platforms are being used by TGAC to
generate the draft sequence, combining the massive
throughput of the Illumina platform with the longer read
length of the Roche 454 platform in a dual approach that
will enabled fast and accurate assembly. Completion of
an assembled first draft sequence is expected in the first
half of 2010.
Study of DNA and protein sequences in the Hevea brasiliensis
genome. Increasing magnification of the 454 sequencing plate,
showing the individual wells where sequencing reactions are
carried out. Green wells pass internal quality checks, red wells
fail internal quality checks, blue and purple wells are controls.

Opposite page: TARRC’s new biotechnology laboratory facilities
were completed on target. This important area of work will be
afforded high priority in coming years with expansion of
laboratory facilities and human resources. As part this
investment, an ÄKTA Avant instrument for Fast Protein Liquid
Chromatography has been purchased and commissioned. It is the
first instrument of its kind to be installed worldwide.

35

Another key project is the development of simple
diagnostics kits for quick and efficient detection of the
presence and quantities of two major NR latex allergens
in manufactured products. Work was carried out on both
allergens to produce antibodies that will recognise the
target proteins. A crucial milestone in this project was
achieved towards the end of the year: the screening of
immunised mice for their production of Hev b13
monoclonal antibodies has resulted in four positive lines
and work can progress to characterise and amplify these
lines for Hev b13 antibody production. This work is aided
by the ready availability of necessary outsourcing
services in the locality of TARRC.

Analytical and physical testing

Demands from consultancy clients continue to drive
TARRC’s analytical and physical testing activities, both in
terms of method accreditation and acquisition of new
equipment. Scientists in TARRC’s Materials
Characterisation Unit are able to analyse a wide range of
materials from low molecular weight volatiles to
complex molecules, mixtures and polymers.
The analytical laboratories are equipped with a wide
range of instrumentation that is available to support
TARRC projects and consultancy clients. Purchases during
2009 have included an Agilent GC-NCD instrument for
nitrosamine testing and a replacement Fourier
Transform Infrared spectrometer (FTIR). A TG-IR
interface for coupling the FTIR instrument to the
thermogravimetric analyser (TGA) allows the analysis of
gases evolved during programmed thermal degradation,
which significantly increases the amount of information
that can be obtained about rubber and other polymer
formulations. This technique will be used extensively to
support a number of projects under TARRC’s R&D
programme, but it will also have use for the
pharmaceutical industry, an important source of revenue
for TARRC’s consultancy services.

number of enquiries and samples for testing have been
received.
The demand for ECE Regulation drum testing, offered by
TARRC’s Product Evaluation and Testing Unit, remained
steady during the year. TARRC has Technical Service
status for testing to ECE Regulations for passenger and
truck tyres and must maintain accreditation to ISO 17025
to retain this status.

Contract research

TARRC continued to be involved with one UK
Government- and two EU-funded contracts which
provide financial benefits and increase technologists’
understanding and knowledge in key areas of work
including new automotive products, reclaimed rubber in
tyre treads and the development of an ultrasonic tyre
examination machine for the retreading industry.

TARRC has become one of the few laboratories
worldwide to offer an ISO 17025 accredited test method
to determine aromaticity of oils in tyre compounds to
meet the needs of the global tyre industry. EU legislation
bans the use of aromatic process oils in tyres from
January 2010 and as a consequence, an increasing

TARRC’s analytical
expertise is recognised
extensively in the polymer
sector and the
pharmaceutical industry,
and its Consultancy
reputation has been built
up over 25 years since its
establishment in 1984.
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The Agilent GC-NCD instrument for
nitrosamine testing.

Towards the end of 2009 a
Gerstel MPS2 Autosampler and
Preparation Station was
purchased providing the
consultancy with additional
capacity and throughput for
pharmaceutical testing.
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Staff Lectures & Publications
Speakers are indicated by an asterisk (*). All lectures listed with a number have been published.

H.R. Ahmadi*
A review of the use of seismic rubber bearings for the Indonesian and Algerian Buildings
IRRI-IRRDB Conference on ‘The Use of NR Seismic Bearings for Protection of Structures’, Bogor,
Indonesia, 27 October 2009
Publication 1799
H.R. Ahmadi*, A.H. Muhr, T. Dalrymple and G. Govindarajan (Simulia USA)
Appraisal of nonlinear plasticity models for filled rubber using benchmark tests
ECCMR 2009 - Fourth European Conference on Constitutive Models for Rubber VI, Vienna, 7–29 June 2009
Publication 1800
G.E. Bennett*
Towards efficient energy use and lean manufacturing in the rubber product industry
MREPC Conference on ‘Energy Efficiency and Rubber Product Industry’, Kuala Lumpur, Malaysia,
10 June 2009
P.S. Brown*
Silica improves NR based truck-tread performance
Tire Technology Expo 2009, Hamburg, Germany, 17–19 February 2009
Publication 1801
P.S. Brown*
Enhanced passenger tire tread performance from sustainable resources
Tire Technology Expo 2009, Hamburg, Germany, 17–19 February 2009
Publication 1802
P.S. Brown, S. Cook, J. Patel and A.J. Tinker
Enhanced passenger tyre performance from sustainable resources
Malaysian Rubber Technology Developments, Volume 9 (1), 2009, p.30
Publication 1803
A.V. Chapman*, S. Cook, R.T. Davies, J. Patel and J.L. Clark
Microdispersion of silica in tire tread compounds based on epoxidized natural rubber
The Fall 176th Technical Meeting of the Rubber Division of the American Chemical Society, Pittsburgh, PA,
13–15 October 2009
Publication 1804
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A.V. Chapman*, S. Cook, R.T. Davies, J. Patel and J. L. Clark
Application of silica-reinforced epoxidised natural rubber in tyre tread compounds to provide low
rolling resistance and improved wet grip
Elastomery 2009, Gromada Centrum Hotel, Warsaw, Poland, 18–20 November 2009
Publication 1805
S. Cook*
Naturally better performance - Improved understanding of rubber-filler interaction
Tire Technology Expo 2009, Hamburg, Germany, 17–19 February 2009
Publication 1806
S. Cook*
Reducing the carbon footprint from road use
Seminar entitled ‘Asphalt’s Carbon Footprint’, Society of the Chemical Industry, London, 19 March 2009
S. Cook*
The response to water of silica-filled ENR-25 tread compounds
The Spring 175th Technical Meeting of the Rubber Division of the American Chemical Society, Akron,
Ohio, 4–6 May 2009
Publication 1807
S. Cook*
Epoxidized Natural Rubber: A ‘New’ Rubber with Technical and Commercial Advantages Impacting on
the Tyre Manufacturing Industry
The ASEAN Rubber Conference 2009, Vientiane, Laos, 18-20 June 2009
Publication 1808
S. Cook
Reactive mixing for the tyre industry
Malaysian Rubber Technology Developments, Volume 9 (1), 2009, p.24
Publication 1809
M.S.D. Fernando*, C. Hull and J. Clark
Flame retardant natural rubber formulations
The Fall 176th Technical Meeting of the Rubber Division of the American Chemical Society, Inc. Pittsburgh,
KY, 13–15 October 2009
Publication 1810
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Staff Lectures & Publications continued

J. Gough
Prediction of lifetime of rubber components
Malaysian Rubber Technology Developments, Volume 9 (2), 2009, p.3
Publication 1811
J. Gough
Use of approximate calculations and finite element analysis to estimate the stiffness of rubber
bushes and cylindrical mountings
Journal of Natural Rubber Research, Volume 12 (4), 2009, p.185-199
Publication 1792 (first published IRC 2008, Kuala Lumpur, Malaysia, 20-23 October 2008)
K. Lawson*
Your investment and outsourcing route to the Malaysian rubber industry - including R&D support
for rubber products in Malaysia and Europe
Equip Auto 2009, Paris, France, 15 October 2009
D. Lowe*, A.V. Chapman, S. Cook and J. Busfield (Queen Mary University of London)
NR/Organoclay nanocomposites with silane coupling agents
IRC 2009, Nuremberg, Germany, 29 June – 2 July 2009
Publication 1812
A.H. Muhr*
Fitting a viscoplastic time-domain model to equivalent viscoelastic materials data
ECCMR 2009 - Fourth European Conference on Constitutive Models for Rubber VI, Vienna, 27–29
June 2009
Publication 1813
A.H. Muhr*
History of seismic isolation
EPICentre at University College, London, 26 November 2009
A.H. Muhr
Use of natural rubber in wave energy conversion devices
Malaysian Rubber Technology Developments, Volume 9 (2), 2009, p. 14
Publication 1814
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