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Abstract:

China is the fastest growing pharmaceutical market in the world today. And with China’s admission to the World Trade Organization in 2001 and its acceptance of the Trade-Related Aspects of Intellectual Property Agreement, a much awaited door of opportunity and growth seems to have opened for the greater multinational pharmaceutical industry into China. China is not one to stay confined domestically either, as with other areas of Chinese industry, the Chinese Pharmaceutical Industry is gearing up to break open in a big way on the international scene. China is the ninth largest pharmaceutical market in the world, with nearly $7 billion in sales in 2001 (7). China’s changing healthcare environment is designed to extend basic health insurance to a larger portion of the (increasingly aging) population and give individuals greater access to products and services. Following this period of change, the pharmaceutical industry is expected to only continue its expansion financially and intellectually. There are a lot of aspects like distribution, pricing, Intellectual Property Rights processes etc that need more streamlining but one thing is for sure; the world soon needs to take heed and make room for this new emerging giant on the global pharmaceutical stage! 
Pharmaceutical Evolution
In the early days traditional Chinese medicine and therapies reigned supreme. The field of Chinese medicine or Traditional Chinese Medicine (TCM) as it is known in China today is almost as ancient as China itself. TCM theory is based on a number of ancient orient philosophies including the Theory of Yin-yang, the Five Elements (air, water, fire, earth, sky), the human body meridian system (Acupressure, Acupuncture), and others. Diagnosis and treatment are conducted with reference to these concepts. TCM does not usually operate within a strictly scientific paradigm but is more holistic in its approach. Some practitioners however try to bring these practices into an evidence-based medicine framework.Though most forms of traditional medicine have now become extinct, Traditional Chinese Medicine (TCM) continues to form an integral part of modern medical practice in China. However the conspicuous change in today’s China is that China’s pharmaceutical market now offers a broad mix of modern as well as tradtional medicine. 
In the 1980s and 1990s China started to liberalize its economy, and deregulate and privatize its international trade. These changes brought about increased competition among domestic industries at the same time offering attractive opportunities for well-informed foreign investors. 

The National Center for Biotechnology Development was established in 1983. It was soon followed by the mid-1980s government initiated National High Technology Research and Development Program of China, also known as the 863 Program. This program was set up with the sole purpose of providing funding to various science initiatives including biotechnology. Thanks to initiatives like these China began to introduce innovative products such as Interferon a1b, which is used to treat viral infections and certain types of cancers. In 1993, as a natural progression, China started granting patents for medicines, a much needed milestone for the fledgling biotech industry (2).

Throughout the 1990s, bio-pharmaceutical growth accelerated. Several key factors such as increases in funding, the reorganization of science and technology ministries, a movement toward a peer-review system in which scientists judge fellow scientists, all played a major role in the slow but gradual blossoming of this industry in China. Inspired by China’s participation in the Human Genome Project, the sheer number of biotech companies exploded between the period 1997 and 2002. China's subsequent sequencing of the rice genome attracted a significant influx of returnees with biotech experience from multinational companies. Naturally the returnees did not return empty handed they brought with them available capital. 

Drug Approval 

The Chinese drug approval process has undergone significant improvement over the years and still continues to evolve as every good, self-conscious process should. The State Food and Drug Administration (SFDA) of the People’s Republic of China look to the US Food and Drug Administration framework as a blueprint and constantly review their guidelines. For Instance, the SFDA issued The Implementation Plan for a Special Nationwide Inspection of Drug Manufacturing on June 28, 2006 to implement the spirit of National Working Conference on Rectifying and Standardizing Drug Market Order and to ensure standardized drug manufacturing and drug quality (12). This plan requires local provincial regulatory authorities to carry out thorough inspections of drug raw materials manufacturers and of drug preparation processes in their respective jurisdictions. 
The SFDA also recently launched an intensive publicity campaign that will last until late July 2006 for "safe and rational drug use" in an ongoing effort to create a drug safety-conscious society in China that will properly deal with and understand adverse drug reactions. The campaign aims to increase the public's awareness of safe drug use, promote clinical rational drug use, prevent or reduce drug-induced diseases and drug safety crises, minimize associated losses and maximize the drug safety for the public (13). 
However the real precursor to current drug safety efforts is The Drug Administration Law of People’s Republic of China (2001). This law was enacted to ensure drug quality and safety for human consumption, to protect the rights of the people in the legitimate and safe use of drugs and to ensure sound drug administration. The Law covers all persons and processes involved in drug development, administration and distributing. It covers drug manufacturers, drug distributors, drug vendors, drug packaging, marketing, pricing, inspection and the drugs themselves. Multinational companies continue to voice their frustrations however with China’s drug approval process, though companies in China have always reached their drugs faster to markets than their western counterparts.
Investment and Acquisition Opportunities
A critical question a foreign investor faces is whether to undertake equity acquisition or an asset acquisition. In equity acquisition, the foreign company takes partial or complete ownership of a domestic company’s assets and liabilities. In an asset acquisition there is more choice in which parts of the domestic company’s assets the foreign company gets to buy. Asset acquisition is usually a more complex procedure than equity acquisition. Since it usually involves transfer of assets and liabilities, approval of appropriate Chinese authorities and tax considerations for the parties involved.
                           Figure 1: Inbound Foreign Acquisitions. Source: Asian Capital Journal, M&A Asia
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There are several distinct biopharmaceutical sectors that offer mutually beneficial opportunities to potential foreign investors. They are as follows.
Biopharmaceuticals-
According to the Chinese government, China’s biotech/pharmaceutical market that includes genetic engineering drugs, vaccines, antibodies, and blood products passed the $2.5 billion in 2004 and is growing at 13% annually (2). The nation’s primary biopharmaceutical market is still mostly generic or inexpensive western imitations, though this present scenario is fast changing. Some international companies, such as Dragon Pharmaceuticals Inc. of Canada and GeneMedix plc of the United Kingdom, have already established a manufacturing base in China, while still enjoying an easy access window to the rest of the world from their foreign-based headquarters. With tempting offerings like low production costs, faster market times, many Chinese biopharmaceutical manufacturers prove to be good candidates for partnership or acquisition.
Case Study 1: Dragon Pharmaceutical Inc., Vancouver, Canada

Dragon Pharmaceutical Inc. (Ticker: OTCBB: DRUG, TSX: DDD, BBSE: DRP) is a 1000 employee, international pharmaceutical company headquartered in Vancouver, Canada, with all its production facilities located in Datong, Shanxi Province, China. The Company owns 37 drug approvals from SFDA and markets them in China as well as internationally. These products are organized under 3 distinct business divisions: a Pharma division for generic chemical drugs, a Chemical division for bulk pharmaceutical chemicals such as Clavulanic Acid and 7-ACA and a Biotech division for EPO b (17). 
New Drug Development-
China’s Pharmaceutical industry is moving to sharpen its competitive edge in the new drug development market as more money is invested into patenting newer drugs. Investors have helped mushroom a host of startups in China for drug development. These startups focus mainly on the discovery and development of their own Intellectual Property, in contrast to most biopharmaceutical manufacturers, which mostly enjoy making and selling drugs invented elsewhere. Developing new drugs and modernizing Traditional Chinese Medicine seem to be the top priorities for the Chinese industry at present. 

Figure 2: New Drugs approved in China [image: image2.jpg]Year Total Number  Of Total, New Drugs that Were Imitations

of New Drugs

1990 783 763
1991-1995 1546 1355
2000 989 966
2002 2451 1345

New drugs approved in China. (Source: Chinese SFDA)




Case Study 2: Invitrogen Corporation
Invitrogen Corporation (Nasdaq:IVGN), headquartered in Carlsbad, California, a provider of essential life science technologies for disease research and drug discovery entered into a collaborative research agreement in 2005 with the National Center for Drug Screening (NCDS), the only national center specialized in screening for new drugs in China. The collaborative research agreement entails the cooperative use of proprietary Invitrogen drug discovery technologies, such as GeneBLAzer(TM) and Polar Screen(TM), as well as development of new technologies specific to the collaboration (8). These technologies and assays mainly focus on the high-throughput screening of unique compound libraries against nuclear receptors at the Invitrogen.
The National Center for Drug Screening was jointly set up by the Ministry of Science and Technology, the Chinese Academy of Sciences and the Shanghai Municipality Government. It offers a wide-range of drug screening services and technical consultations to universities, research institutions and commercial entities across China. Using its advanced technology platforms and high quality services, and through external collaborations with biopharmaceutical research and development institutions, the NCDS is playing an indispensable role in the adequate utilization of compound resources nationwide and promotion of innovative drug development. The NCDS is home to thousands of unique synthetic compounds and extracts from natural products that are at the heart of traditional Chinese medicine. 
Lab supplies-

Global suppliers of lab equipment and supplies have held dominant market positions in China's growing market for the last 2 decades. Most of these suppliers, such as Invitrogen Corp. and Eppendorf AG, have distribution relationships with at least one of China's more than 200 life science distribution companies. 

Opportunities exist for foreign companies to source from, partner with, or acquire Chinese biotech reagent, equipment, and consumables manufacturers. Most domestic companies are eager to partner with foreign firms with advanced technologies and products. Accessing China's growing market for lab supplies through direct sales, selling through a distributor, or acquiring a distribution channel are viable options (5). 

Bio-services-
There are a host of opportunities for eager investors in this category as well. From cell-related services to molecular biology services, immunology services, and animal model services to micro-array services, and many more. There is plenty of opportunity here for foreign companies to invest in outsourcing their bio-services. Multinational biotech companies, pharmaceutical companies, and research centers can reduce costs by working with Chinese bio-services providers. 
Case Study 3:  BioAsia
Invitrogen recently acquired BioAsia, a major Chinese manufacturer and supplier of reagents, supplies, custom R&D services. This acquisition is very lucrative for Invitrogen as BioAsia will provide a cost-efficient solution to manually intensive bio-services along with a ready-made market and established distribution agents. This will allow Invitrogen penetrate deeper into snug Chinese domestic markets. 
Chemicals & Enzymes-
China’s market for chemicals and enzymes has grown rapidly because of increasing demand. Over 500 enterprises produce fermentation products like citric acid, lactic acid, vitamins, amino acids and other similar chemicals. China’s domestic players still manage to outdo global companies in price competitions thus getting the upper hand in the market. Global companies stand to make good business therefore to source out low-priced chemical products from China to the rest of the international market, instead of fighting a mostly losing price battle on Chinese ground. 
Agriculture -
According to the International Service for the Acquisition of Agri-Biotech Applications, China ranked fifth in the world in terms of genetically modified organism (GMO) cultivated acreage in 2004 (2). Some call GMO research a demon that conflicts with the principle of natural selection, others hail this research as a magic solution to problems like world food storage. GMO plants developed or in use in China includes China’s largest GMO crop; pest-resistant cotton. Other GMO crops include tobacco, sweet peppers, peanuts, papayas, and vaccine-carrying tomatoes. Many other agri-culture products are in development stages. Chinese scientists are also looking into possibilities of researching GMO products for animal feed and pharmaceutical production purposes.
Environmental products-
Among other things in an ever improving nation, China is now taking a critical introspective look at its sad water resource degradation and air pollution issues. In light of the situation the government and private chemical companies are now focusing on developing environmentally friendly organic fertilizers and pesticides. Aqua farming waste products and services is also gaining momentum as a profitable entrepreneurial activity.
China: In the world’s eye

Many American and European life scientists are increasingly observing that many of the test tubes, tips and reagents they use in their labs daily are manufactured in China. But China is a far more significant player in the industry than just producing lab glassware and enzymes and reagents. Not many may know that SiBiono Genetech Co. Ltd., the first company in the world to receive regulatory approval by any agency for a gene therapy, is based in Shenzhen, China. 
Another company, Simcere Pharmaceutical Group based in Nanjing, China, ranked 38th amongst the top 100 Chinese Pharmaceutical companies had projected 2005 sales set at $100 million US dollars (19). 
China’s Sinovac Biotech Ltd. (AMEX:SVA) launched Bilive, a combined Hepatitis A&B vaccine in May 2005, the first combined inactivated Hepatitis A&B vaccine developed by Chinese scientists. The only other competing vaccine is Glaxo Smith Kline’s Twinrix but it sells for a much higher price than Bilive. In 2004 Sinovac had $6.5 million more in sales than twice its 2003 sales. It is also currently the world leader in the development of a SARS vaccine (1). 
China was the only developing country to take part in the Human Genome Project, due to state-sponsored centers such as the Beijing Genomics Institute in China that was established as a non-profit research organization in Dec, 2002 and is a part of the Chinese Academy of Sciences. They have since successfully decoded the super hybrid rice genome in just 18 months, proving China’s potential to change the power-politics of agriculture. They also helped sequence chicken, pig and silkworm genomes (4).

Funding and Payment
Multinational companies the world over have to maneuver their way through a maze of bureaucracy to secure government coverage and payment. And though China pays a fraction of the price most western countries pay, the process is not much different. Manufacturers are at times forced to reduce their prices in an effort to win bids. Independent agents with no ties to the industry are appointed to handle the tenders. Manufacturers have witnessed drug prices fall 20% to 45% in each tendering (11). The year 2003 saw a price drop of an average 30% of 44% of all retail drugs purchased through the tendering process (11).
Entry into the WTO in 2001 has allowed foreign companies up to 100% ownership. It has also allowed foreign investors significant market access in service sectors such as distribution and retail. The WTO entry has opened doors for global funding of projects nationally. According to industry analysts the Peoples Republic of China spends over $600 million per year on biotech research and development (R&D) through its funding initiatives (2). China's national and local governments also pour money into quasi-venture capital companies that invest in technology enterprises. Some of these venture capital companies invest in biotech startups, though typical investment levels fall far short of the roughly $500,000 to $2 million that startups command in developed countries (2). Funding for basic and applied research in China is modest compared with that in developed countries, it is important to note that because of the low costs of labor, certain equipment, consumables, and reagents, investors can get more return on investment in Chinese laboratories. Foreign investment has flowed into China's biotech industry through a number of channels, including outsourcing, biopharmaceutical and lab supply manufacturing ventures, and in some cases, R&D-based ventures. 

Majority of the world’s largest 25 pharmaceutical companies now have a presence in China. But the world’s love affair with pharmaceutical China is not as new as one may believe. Bayer of Germany, the famous inventor of aspirin began trading with China as far back as 1882. Pharmaceutical giant Aventis, way back when the company was known as Hest, first sold its drugs across its distribution channels in China in 1887, becoming China’s No.1 medicine provider (14). 

Intellectual Property Protection
Before January 1, 1993 there was no patent protection for drugs. The concept of proprietary drugs was non-existent. Any company could legally imitate existing drugs and have them patented in another country. Since then there have been many regulations enforcing copyrights and patents on new drug discoveries and development. However the problem lies in inadequate protection. The PRC government has acknowledged these problems and is revising its laws to eliminate provisions that violate the WTO agreement or the Trade-Related Intellectual Property Rights. China has also promised to protect undisclosed tests or data submitted during the development and marketing process of new drugs. The Chinese government in its anti-piracy campaign closed 691 factories In 2004 for manufacturing counterfeit medicine. Enforcement however happens case by case, and the PRC government still clearly lacks the tools to absolutely enforce judicial and other government decisions.
Barriers to Bio-paradise

The Pharmaceutical Industry unlike most other industries is very heavily regulated. Pharmaceutical companies must comply with stringent standards and requirements at every phase, from drug discovery and development to clinical trials and marketing. To be a key player in the global market countries like China have to enforce good manufacturing practices (GMP), good selling practices (GSP), good clinical practices (GCP), and good laboratory practices (GLP).
Poor intellectual property protection and dearth of a chunky capital are the two main hurdles to the growth of the industry in China. China is doing pleasantly well under the circumstances as statistics will prove. But to compete internationally and to rub shoulders with who’s who in the pharmaceutical universe, heavy capital and Intellectual property rights protection are the critical passports one need have. A lack of good management and a lack of necessary focus on R&D also can be counted as hindrances to an otherwise rearing-to-fly market. 
China’s Pharmaceutical industry is historically and famously a mostly imitation and product transplantation industry. Of the 2,451 New Drug Applications (NDAs) approved by the State Food and Drug Administration (SFDA) in China in 2002, 1,345 were simple imitations (9). Even in 2003 the majority of Investigational New Drug Application (INDs) received by the SFDA were imitations or generic drugs (9), instead of innovations with patent protection. To stand its place in fierce global competition China’s biopharmaceutical industry needs to undergo a drastic change not only in its functioning but in its thinking and strategizing. 
Many research organizations are involved in R&D in China, however, it is not uncommon to find most reinventing the wheel. If only China develops a better inter-industry dialogue to facilitate drug discovery and development communication, there would be a more efficient use of resources and investments. Many issues clearly need to be worked out such as offering attractive incentive programs to small startups, providing exit mechanisms to venture capitalists, reduction in bureaucratic delays and interferences and consistency in government regulations.
Future of Bio-pharmaceutics in China: Looking over the horizon 
Drug consumption is expected to increase exponentially encouraging competitive pricing and easier access. An ever increasing senior population will also demand more efficient production of drugs, and effective healthcare and cheaper drug availability. Statistical data show that the number of seniors (those above 60 years of age) is approaching 130 million (about 10% of the total population) with an annual increase of 3% (9). Currently, drug consumption among seniors constitutes more than 50% of the total and an aging population will certainly boost drug sales (9). The need for massive quantities of drugs will grease the wheels of innovation and ignite the pharmaceutical industry with adequate investment for technological research and development. 
The vast Chinese countryside will become a huge potential pharmaceutical market for exploration by domestic and foreign companies alike as incomes increase and standards of living improves. China’s strength has always been its sheer manpower; low-cost but highly skilled life scientists and technologists.  The opening up of markets thus will no doubt also attract experienced Chinese intellectuals from multinational drug companies abroad to return to China with their expertise or help jumpstart new ventures with domestic companies, thus enriching the Chinese technological quotient. 

Following China’s entry into the WTO many global pharmaceutical giants have confidently set up manufacturing outfits in China to save production costs and labor overhead but above all to  establish market presence. Many companies have also either independently or jointly with local companies set up research and development facilities to tap into the local talent pool. Since most national Chinese companies are low-budgeted on R&D investment relative to their western counterparts the above arrangement proves to be mutually beneficial in the least. As China gains in strength through national patents, R&D money will continue to trickle in if not a sure rushing in of money through venture capitalists from overseas that are mostly private. This money will surely and steadily upgrade the Chinese biopharmaceutical industry enough to make true the prophecy of China as the emerging giant in the biotech sector. As consolidation and privatization trends continue to be implemented the domestic market will see better profits. New opportunities for third-party contracting will arise as more domestic companies adopt standardized international regulations and safety practices. 

Not ignoring and never forgetting its medical heritage, China has set aside a large financial budget to modernize TCM via stringent scientific validation and evaluation. Surprisingly in a global herbal market of $16 billion, China occupies a measly 5% or $580 million (9).  The Chinese government recently announced their intention to speed up the TCM modernization process and bring to market much awaited TCM products backed by quality standards and sound efficacy testing. At least a dozen or more, well-reputed international research organizations have jumped on the collaborative TCM modernization bandwagon providing strong technical and moral support to China’s long-held desire to promote TCM convincingly both nationally and internationally.
According to BCG Analysis 2002, China is expected to become the fifth largest pharmaceutical market in the world by 2010, with a 13 percent annual expansion rate. Over the same time frame shipments will rise more than 14 percent. The consumption and production of pharmaceutical products in China will increase promptly fueled by strong economic growth, changing demographic patterns and reform in the healthcare systems. Add to that the strong entrepreneurial spirit of the people of China, advantageous policies and regulations for IP protection and substantial funding, and it’s just a matter of time before China rises as a formidable player in the field. China is clearly molting out of its role as ‘Imitator of Drugs’ to the new snazzier role of the ‘New Drug Developer’. Through persistent efforts aforementioned, China is now bearing its first round of deserving sweet fruit, as the world patiently lines up for its share. The question is, is the bio-pharmaceutical world ready to welcome the new giant?
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