










BCA-PEG20 brings a ray of hope to 
cancer patients.

BCA-PEG20為癌症病人帶來一線希望。“
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其 實 ， 理 大 在 癌 症 研 究 方 面 取 得 的 突 破 並 非 偶

然。近年，理大透過應用生物及化學科技學系和

專注於抗癌研究的盧家驄天然抗癌藥物研發中心

進行一系列的開發工作，在癌症研究範疇一直肩

負起領導的角色。

盧家驄天然抗癌藥物研發中心於二零零六年成立，旨

在研發具有抗癌療效的天然藥物，並透過提供有關

癌症研究的教育培訓及科學資訊，對社會作出直接

的貢獻。中心的研究團隊擁有兩項重要發現，它們

均與精氨酸相關。

精氨酸是一種半必需氨基酸，人體通常可自行製造

精氨酸，早產兒卻例外，需要以食物補充品形式攝

取精氨酸。癌細胞無法自行製造精氨酸，因而依賴

血液的供應。消耗血液中的精氨酸能導致這些依賴

外源精氨酸的癌細胞死亡，同時人體正常細胞能維

持正常功能而不受影響。

盧家聰天然抗癌藥物研發中心的研究團隊與康達醫藥

科技有限公司（康達醫藥）在實驗室階段共同研發

BCT-100，一種治療肝癌的新藥，以精氨酸酶誘導精

氨酸耗竭作為治癌的新方法。這種藥物（BCT-100）

現於瑪麗醫院進行第一及第二期的臨床試驗，效果令

人鼓舞。這種新藥不但在本地及國際間受到廣泛關

注，更於二零零五年在日內瓦舉行的第三十三屆國際

發明展中獲得金獎及特別金獎。此外，其後康達醫藥

繼續進行進一步的研究和開發，經康達醫藥提交申

請，BCT-100成為首隻本港自主研發並通過美國食品

藥品監督管理局批准臨床試驗申請的新藥。BCT-100

於二零一二年三月獲美國食品藥品監督管理局批准，

計劃於二零一二年第四季開始於美國洛瑪連達大學

（Loma Linda University）進行第一期臨床研究。

中心自成立以來，研究團隊一直在梁潤松教授和勞

偉雄博士領導下，致力鑽研精氨酸耗竭的用途。他

們更研製出新一代的藥物 BCA-PEG20，有效治療
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These two ma jor  break throughs  have not 

occurred in isolation. In recent years PolyU has 

played a leading role in cancer research through 

efforts at the Department of Applied Biology 

and Chemical Technology in general and the Lo 

Ka Chung Centre for Natural Anti-Cancer Drug 

Development in particular. 

Established in late 2006, the Centre carries out 

pioneering research into natural anti-cancer 

drugs, and contributes directly to the community 

by promoting educational training and scientific 

information on cancer-related discoveries. The 

Centre’s research team itself has made two 

important discoveries – both related to the amino 

acid arginine. 

Arginine is considered a conditionally essential 

amino acid, which means that the human body 

produces its own supply in most cases. Notable 

exceptions are premature babies, who need to 

receive it as a dietary supplement. Cancer cells 

fail to synthesize their own arginine and have to 

acquire arginine from the blood. The depletion of 

arginine in blood causes the arginine-dependent 

cancer cells to die while leaving the normal cells 

unharmed.

With a keen awareness of this process, team 

members at the Centre jointly researched BCT-

100, a new drug for liver cancer that depletes 

arginine with a natural human enzyme, with Bio-

Cancer Treatment International Limited (BCT) at the 

laboratory stage. The drug, BCT-100, is currently 

under phase I/II clinical trials at Queen Mary 

Hospital, and the results have been encouraging 

so far. Generating extensive local and global 

attention, the breakthrough earned the team both 

a Gold Award and a Special Gold Award at the 33rd 

International Exhibition of Inventions in Geneva 

during 2005. Thereafter, BCT followed up on 

additional research and development. Submitted 

by BCT as its sole owner, BCT-100 has become 

Hong Kong’s first Investigational New Drug (IND) 

approved by the US Food and Drug Administration 

(FDA). BCT-100 has been granted FDA approval in 

March 2012 for starting the clinical trial in the U.S. 

Phase I clinical study on liver cancer patients will be 

conducted in Loma Linda University in the fourth 

quarter of 2012.

Since the Centre’s establishment, the team has 

continued investigating the use of arginine 

depletion under the leadership of Prof. Thomas 

Leung and Dr Thomas Lo. They have developed a 

second drug, BCA-PEG20, which represents a new 

paradigm for treating many types of cancer. This 

can be best understood through comparison with a 

similar drug under development, ADI-PEG 20.

O t h e r w i s e  k n o w n  a s  p e g y l a t e d  a r g i n i n e 

deiminase,  ADI-PEG 20 is being developed 

by a major mult inat ional biopharmaceutical 

company.  Like BCA-PEG20, it systematically 

depletes arginine from cancer cells. However, 

despite widespread publicity and promising 

c l i n i c a l  t r i a l s ,  t h e  d r u g  i s  l i m i t e d  i n  i t s 

effectiveness, with a relatively small selection 

of cancer types affected. This is where the new 

PolyU breakthrough becomes very important. 

The team at the Lo Ka Chung Centre recently 

used state-of-the-art DNA technology and protein 

modification to formulate a similar drug with a 

significantly prolonged half-life. BCA-PEG20 is based 

on a special heat-stable arginase – an enzyme that 

converts arginine into ornithine and urea – and 

kills cancer cells that cannot be treated by ADI-

PEG20. Pre-clinical findings so far suggest that the 

new drug kills cancer cells effectively and safely, 

dramatically expanding the usefulness of arginine 

depletion to a wide range of cancer types.

As the team put it when describing their research, 

BCA-PEG20 “brings a ray of hope to cancer patients”.

For its efforts in developing the drug, the team was 

awarded the Prize of the State of Geneva and the 

Gold Medal with Jury’s Commendation at the 37th 

International Exhibition of Inventions in 2009.

A year later, the team joined the SEED (Scientists 

to Entrepreneurs, Education and Development) 

competition, a life-sciences business plan competition 

sponsored and jointly organized by Roche, OrbiMed 

and McKinsey. Their business plan entitled “A new 

biological drug BCA-PEG20 for treating lung cancer 

and colorectal cancer” was one of 16 selected to go 

through to the final from a total of 77 submitted by 

leading scientists, researchers and entrepreneurs 

from throughout Greater China.

A solid foundation

穩固的根基

BCA-PEG20
藥物

多種癌症。要理解這種新藥的機理，必先將它與正

在開發中的同類藥物 ADI-PEG 20作比較。

ADI-PEG 20（精氨酸脫亞胺酶）由一所跨國生物製

藥公司研發，它跟 BCA-PEG20 一樣，可以系統性

地耗竭癌細胞中的精氨酸。然而，即使經過廣泛的

宣傳，以及臨床試驗結果令人滿意，這藥物只對少

數癌病種類起着作用，藥效顯然非常局限。這卻成

為了理大突破性發現的重點。

最近，盧家驄天然抗癌藥物研發中心的研究人員

利用基因技術，再配合分子修飾技術，成功研製

出一種延長了體內半衰期而近似 ADI-PEG 20的藥

物 — BCA-PEG20。它的主要成分是一種特殊的耐

熱和穩定的精氨酸酶，是一種天然酵素，它的功

能是將精氨酸分解成鳥氨酸和尿素等代謝物，並

殺滅 ADI-PEG 20所不能對抗的癌細胞。臨床前研

究結果顯示，這種新的藥物有效且安全地殺滅癌

細胞，更大幅擴展精氨酸耗竭的效用至不同類型

的癌症。

研究團隊在介紹有關研究時指出，BCA-PEG20為癌

症病人帶來一線希望。

在二零零九年的第三十七屆國際發明展中，該項突

破性藥物奪得日內瓦州政府大獎及評審團特別嘉許

金獎。

一年後，團隊參加了由羅氏（Roche）、沃脈德資本

 （OrbiMed）和麥肯錫公司（McKinsey）聯合主辦的

SEED金種子大賽（SEED意思是「從科學家到企業

家的教育和發展」），這是一個生命科學商業計劃

書比賽。理大團隊的商業計劃書題為「一種嶄新用

以治療肺癌和大腸癌的生物學藥物 BCA-PEG20」，

在七十七份大中華區內傑出科學家、研究人員和企

業家提交的計劃書中，被挑選為進入總決賽的十六

份計劃書之一。
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Taken together, 
these four 
breakthroughs by 
PolyU researchers 
indicate the extent 
to which the 
University is pushing 
back the barriers 
to healthy living 
for all. In no better 
way could we enact 
the University’s 
motto, “To learn 
and to apply, for 
the benefit of 
mankind”.

以上四項理大研究人
員的豐碩成果，代表着
大學為改善人類健康
生活而努力不懈，這正
是我們彰顯大學校訓
 「開物成務  勵學利民」
的最佳見證。

”

Dr Thomas Lo (left) and Prof. Thomas Leung
勞偉雄博士（左）及梁潤松教授
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