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Today’s Objectives

• Biotechnology trends 
• Market forecast
• Focus on the pipeline: what does it look like?
• Understand the nation’s evolving prescription 

medicine supply systems: market responsive and 
efficient

• What does it mean for pharmacy?
• Name things you can do to position yourself to play 

these new roles.



Biotechnology is One of the Major Forces 
Changing Health Care

• Biotechnology explosion
• Telemedicine/Internet explosion
• Rising use of alternative therapy
• Rising consumer activism
• Treatment will move:

– from disease to prevention
– from institutions to home

• Will blur lines between distribution/delivery--
redefining getting product to the right place at the 
right time to the right provider to the right patient



The Human Genome & Biotechnology
• “A milestone in biology unlike any other.”
• “We’ve called the human genome the book of life, 

but it’s really 3 books: It’s a history book.  It’s a shop 
manual and parts list.  And, it’s a textbook of 
medicine more profoundly detailed than ever.”

–--Francis Collins, director NHRI 
director

• The HGP could fundamentally restructure the nation’s 
$1.3 trillion healthcare industry in the next 20-30 
years: PwC/Russ Coile

• June 26, 2000; 5-years ahead of schedule
• A short 50 years after the discovery of DNA by 

Watson and Crick in 1953



Development is evolutionary…

1970: First enzyme discovered to cut DNA 
molecules at a specific site

1971: First complete synthesis of a gene
1972: First time DNA fragments linked
1976: First NIH research guidelines
1980: Oil-eating microbes patented by Exxon
1982: First recombinant DNA vaccine for 

livestock
1983: First whole plant grown from 

biotechnology



Development is evolutionary…
1986: First genetically engineered vaccine for 

humans: Hep B
First anticancer drug through biotech: 

interferon
1990: First food product from biotech 

approved: modified yeast
1994: First FDA approval for food product
1997: First weed & insect resistant crops 

developed
First cloned animal: Hello Dolly!



Development is evolutionary…

2000: First complete plant genome mapped
108.9 million acres of biotech crops grown in 

13 countries
2004: First genetically modified pet: the 

GloFish
2004: About 25% of all prescription products 

on market since 2000 are from 
biotechnology



The Human Genome: Fun Facts
• 30,000-40,000 genes not the 100-120,000 thought earlier
• Five times as many as in baker’s yeast
• About twice as many as that needed to grow a worm or 

fly!
• Bananas share about ½ our genome while 
mice share 90%!

• BUT, each single human gene can make 10 proteins vs. a 
worm or fly’s genes making just one or two.

• “We have the Cuisinart vs. the paring knife
--Francis Collins



The Human Genome: Fun Facts
• “Life’s Blueprint in Less than an Inch”-the Washington 

Post
• 5 million strands of DNA can fit through
the eye of a needle

• All our DNA laid end to end would go to the sun and back 
400 times!

• The genetic instructions for making a person take up less 
than 1” of the 6-ft long strand of DNA in each cell

• Yet, DNA is a vibrant ecosystem of its own



Biotechnology Definition
• OLD: Recombinant genetic engineering...using 

biological processes to develop products

• NEW: Life sciences…biology/chemistry technology 
affecting discovery and development of products for:
–Human healthcare (therapeutics, diagnostics, drug delivery, 

cell and gene therapy…even moving toward some devices 
and drug/device combinations)

–Wellness…not just sickness
–Agriculture (food, feed, fibers, transgenics)
–Environment (bio-remediation)
–Bio-based industrial processes and efficiency
–Bio-based energy–Supply (reagents, biologicals)

• All driven by a new set of enabling technology 
(genomics, combinatorial chemistry, SNPs, 
proteomics, etc.)

Source: Burrill and Company



Biotechnology Contributions

• Industrial biotech: ethanol energy alternatives: 
1 gall = 30 imported oil 

• Reduce water consumption by 30-50% in textile 
production

• Bioplastics: reduce plastics in waste stream by 
80%

• See 
www.bio.org/ind/pubs/cleaner2004/CleanerRep
ort.pdf



Biotechnology Contributions

• Agriculture biotech: 11,000 field trials on 
81 different transgenic crops since 1987

• UN’s Food & Ag Org confirms safety
• Address global food needs
• 67.7 million hectares in 2003
• Corn, soybeans, cotton and canola
• Consumers still wary



Biotechnology Will Transform 
Industries, Including Health Care

• Industrial convergence of farmers, doctors, drugmakers, 
chemical processors, computer and communication 
companies, energy companies and many others into the 
business of life science.

• Will revolutionize healthcare and transform economics of 
the Rx business. Will need to craft ways of dealing with 
industry’s new economic landscape. 

A single herd of goats 
may soon replace a 
$150 million drug 
factory…HBR 4/2000



Promises and Implications BIG*

Promise:
• Rapid technological innovation and vast number of new targets 

identified: epilepsy, deafness, color blindness, muscular dystrophy--
by 2010, a dozen predictive tests

• Today 150 targets, tomorrow 5-10,000
• Rapid acceleration in pace of new therapeutic introductions  
• Drugs and treatments that are more tailored to specific patients

Implications:
• Development  becomes a bottleneck
• Shorter product life cycles
• Market fragmentation
• Blurring distinction between “product” 

and “service” 
* Gary Pisano, HBS 3/2000



Future Environment

Customization of medicine

Consumer empowerment–preventive 
careConsumer ignorance–acute care

Multibusters–pharmacogeneticsBlockbusters–Universal Rx

Patient variability–tailored carePatient uniformity–care standards

Disease heterogeneity–
customization, targeted Rx

Disease uniformity–guidelines, 
formularies

Disease by mechanics–prognosisDisease by symptoms–diagnosis

FuturePresent



Personalized Medicine

• Genetic testing becomes routine
• Diseases will be understood at a molecular 

level
• –Proteins, pathways, mechanisms

• Patient populations at risk for ADR will be 
identified

• Targeted clinical trials patient selection
• Healthcare moves to predictive, preventative 

care with pre-symptomatic Dx and Rx routine
• FDA Guidance on Pharmacogenomics: 11-

2003



Market Forecast

• $47 billion global biotech revenue 2003
• USA: 77%
• Europe: 16%
• Canada: 3.7%
• Asia-Pacific: 3.3%

• USA Today, June 8, 2004









Biotech Market Trends 2003

• Re-emerged after 3-year devaluation
• Burrill Biotech Select Index rose 66%
• Industry’s market cap up 53%
• Raised more than $16 billion—second 

best year on record
• 7 companies went public in 2003, 

raising $453 million



Biotech and Pharma: Comparison

• Pfizer/Merck
–Combined 35+ (with merger of Pharmacia) products on the 

market (prescription drugs) 
–Combined 70+ products in the clinic and expect to send 26 

new medicines and vaccines to the FDA for approval over 
the next 4 to 5 years 

–Combined 2003 (12 months trailing) revenue: $85 billion
• •Biotech Industry

–155 drugs on the market 
–>370 drugs in the clinic or awaiting FDA approval 
–Aggregate 2003 revenue: $45 billion

– Source: Burrill and Company



Biotech Forecast 2004

• Still changed market dynamic post ImClone: 
invest later after risk reduced

• Overall, industry still undervalued
• Value gains of 25-40%
• Estimate $20 billion raised in markets
• 25-30 IPOs in 2004
• Supply of deals will be more than demand
• More PhRMA consolidation and biotech deals
• More linkage between Rx and Dx: 

Theranostics





Biotech Product Trends

• Development of biotech compounds is explosive
• More than 20% of new medicines globally and 4 of 5 

in pipeline are from biotechnology 
• Commercialization is beginning to blossom with rapid 

growth expected in the near term 
• Most compounds focused in the oncology arena, 

followed by infectious disease, CV and neuro
• Most compounds in development will be additive or 

complimentary to current therapies
• Breakthrough treatments may provide new hope of 

some diseases
• Biogenerics issue





Biotech Rx Product Pipeline

• 155 drugs on the market 
• >370 drugs in the clinic or awaiting FDA 

approval 
• Aggregate 2003 revenue: $45 billion
• 25 new products in 2003, up 25% from 

2002
• 5-Cancer, 1-HIV, 3-orphan, intranasal 

Flu







Therapeutic Technologies

• Major research emphasis:
– Vaccines (HIV, cancers)
– Monoclonal antibodies 
– Antisense compounds (infectious diseases, 

CVD, inflammatory conditions)
– Endothelin receptor antagonists (CVD)
– Gene therapy (HIV, cancers)
– Tumor necrosis factor targets (arthritis)



Therapeutic Technologies

• Vaccines in development
– HIV
– Non-Small Cell Lung cancer
– Breast cancer
– Colon/colorectal cancer
– Prostate cancer
– Lymphoma



Pipeline Products: Cancer

• 556,500 will die in US 2003
• 10 million new cases reported in 2000
• Expected to rise to 15 million in 2020
• NCI goal: “elimination of suffering 

death from cancer by 2015”









Product Pipeline: Inf. Disease

• AIDS: 29 million of 42 million living with 
disease are in Africa

• Of the 42 million, 6 million need 
antiretrovirals but only 400,000 receive them

• BioVentures for Global Health
• SARS: development in full swing
• Antiobiotic resistant bugs—”ribosomally

synthesized antimicrobials peptides”--RAMPs





Vaccine Development Continues

• 100 vaccines in development 
• $750 million RD annually
• From West Nile, Herpes to traditional 

diseases
• 50 for cancers
• Biothreats-anthrax, etc.









Product Pipeline: Gene Therapies

• Back to the basics
• Ways to change, remove, add genes
• Viral vectors
• Single/Few gene defect diseases:

– ALS, Parkinson’s, Sickle Cell







Product Pipeline: Alzheimer’s

• Reagan’s death prompts more 
discussion

• No. 1 cause of institutionalization 
affecting 4.5 million

• 60 companies working on therapies
• 40 in human trials
• 200 failed drugs since 1992















Product Pipeline: Addiction



Pipeline: Diabetes

• LAF237, Novartis, Phase II—a GLP1 peptide 
simulating insulin controlled blood sugar 
levels with few side effects

• Exenatide: Amylin and Lilly, long-lasting
• NN2211, Novo Nordisk, GLP1 mimic injection
• CJC-1131, ConjuChem, GLP1 mimic 
• Albugon, HGS
• Inhalable insulin delivery system: BioSante



In spite of good work, 
there are failures….







Product Characteristics
• 65-70%  of products will be an 

injectable formulation (protein-based)
– Demand for refrigerator/freezer capacity
– Product shelf life – inventory management
– Availability issues almost assured
– Patient instruction for 

administration/reimbursement
• Patient-specific tissue-derived products

– Express handling
– Safety / hazmat concerns
– Timeliness of delivery



Impact on Pharmacy
• Continued growth in physician and 

institutional administration of biotech 
products-pending reimbursement policy—
watch Medicare Part B for future trends

• Specialty services
– HIV / AIDS
– Oncology
– Rheumatology

• Need to create model to manage products that 
have high-risk, are in short supply, have short shelf 
life and be non-returnable

• Alternative delivery systems have arisen from 
uniqueness of treatments



Alternative Distribution Systems:  

Two distinct functional capabilities 
emerging for product distribution
– predictable demand, highly efficient
– 80% of market
– innovations or other unique handling, use 

requirements
– 20% of market

Key: Knowing which is needed



Emergence of Two Supply Chains*

• Important for manufacturers to understand their product 
characteristics in order to select correct one

*Fisher, M.L. “What is the Right Supply Chain for Your Product?”, Harvard Business Review, 
March-April 97, page 105-116.

Primarily 
Functional
Product

Primarily 
Innovative 
Product

Mismatch

Match

Efficient 
Supply
Chain

Match

Responsive 
Supply 
Chain

Mismatch



Goals by Product Type

• Functional Products: focus on cost 
reduction

• Generally, price-sensitive, low-margin
• MRP Software: minimize inventory & 

maximize production efficiency
• Flow of information between 

manufacturer, distributor, retailers key



Goals by Product Type

• Innovative Products: Focus on market 
mediation costs

• Read market and move product where 
demanded

• Early sales tracking & other market 
signals

• Information flow within chain and the 
marketplace



Early Examples Rx Industry

• Hivid: market responsive product 
launch—open distribution

• Crixivan: market responsive product 
launch—restricted distribution



Physically Efficient vs. Market-Responsive Supply Chains

 Physically Efficient 
Process 

Market-Responsive Process 

Primary purpose Supply predictable demand 
efficiently at the lowest cost 

Respond quickly to 
unpredictable demand in order 
to minimize stockouts, forced 
markdowns,and obselete 
inventory 

Manufacturing 
focus 

Maintain high average 
utilization rate 

Deploy excess buffer capacity 

Inventory strategy Generate high turns and 
minimize inventory 
throughout the chain 

Deploy significant buffer 
stocks of parts or finished 
goods 

Lead-time focus Shorten lead time as long as 
it doesn’t increase costs 

Invest aggressively in ways to 
reduce lead time 

Approach to 
choosing 
suppliers 

Select primarily for cost and 
quality 

Select primarily for speed, 
flexibility and quality 

Product -design 
strategy 

Maximize performance and 
minimize cost 

Use modular design in order to 
postpone product 
differentiation for as long as 
possible 



Is it Happening in Rx Industry?
• Growth of 3PLs and specialty distributors in 

past 10 years 
• Manufacturers accustomed to using 

traditional distribution have difficulty 
understanding requirements of new 
products at times

• New manufacturers may make mistakes as 
documentation in Rx industry of two 
systems relatively recent—6 years



Impact of Biotechnology

• Have shed light on reality of two supply systems 
existing

• Different systems to manage biotech drugs, now 
commonly known as “specialty” products

• Some new products carry high risk with no system 
to manage: Clozaril early example of closed 
distribution system development 

• FDA studying pharmaceutical risk management 
programs, may further impact community 
pharmacy 



Impact: Finance
• Distributors & Pharmacy

– Accounts Receivable - longer cycles tied to longer 
reimbursement claims processes

– Higher cost products, assume more liability and 
greater potential loss for default

• Payors
– Moving injectables from medical to pharmacy 

budget; greater scrutiny of these products; greater 
demand for outcomes tied to high acquisition cost

– Establishing a fourth tier for high tech, biotech, self-
injectable and gene therapy

– Will they pay? Will consumers make them? 
Covenants for patient responsibility?



Specialty Drug Spend Trends*

* From Express Scripts 2003 Drug Trend Report



Specialty Drug Spend Trends*



Emerging Pharmacist’s Role...

• Manufacturers make drugs, pharmacists make 
drugs work

• More accurately: pharmacists help patients “make 
drugs work”, because the patient is the ultimate 
risk manager

• Or not…and drug-related morbidity and mortality 
results
– Significant cost, >$177 billion

• Or not…and products are withdrawn or use is 
limited
– Cisapride
– Bromfenac
– Troglitazone



What Are Pharmacists Doing?
• Changing focus from order fulfillment to patient care

– Prescriptions dispensed v. patients evaluated

• Providing patient education
• Monitoring medication use

– Tracking compliance
– Documenting patient progress, adverse 
events

• Confirming and document compliance 
with product restrictions

– Performing testing
– Documenting completion of testing



See the future…

• Systems being developed to manage 
products with specific risks 

• Maximize pharmacist contribution
• Secure ability to play in new systems
• Improve medication use, maximize the 

benefits



How Can You Prepare?

• Position yourself as knowledge broker: 
Biotech shows great opportunity but often 
pharmacists left out

• Read all you can on biotechnology and 
medicine: Nature 4/2003 and www.bio.org

• Help educate public about biotech 
contributions

• Basic knowledge and educate staff at all 
levels of organization and your constituents



Resources

• www.fda.gov: pipeline and approvals
• www.pharmalive.com: pipeline 

database
• www.bio.org: meds in development
• www.burrilldatacenter.com--the “IMS of 

Biotech” Burrill & Company
• Future studies: CE, LLC



How Can You Prepare?

• Keep up with FDA’s Risk Management Program 
development: JAPhA Nov/Dec 2001 Supplement and 
www.fda.gov.  FDA Concept Paper and 4/2003 public 
meeting….stay tuned.

• Create capacity to store, distribute and administer 
immunizations--vaccines!! 

• Inventory/Buying Groups: Build contingency plans 
based on air travel disruptions: how much needs to 
be close to point of care via ground transport?

• Role of “home” delivery?  Especially since it’s 
important to customers and drives satisfaction.  Can 
also position you against home care-type specialty 
distribution



How Can You Prepare?

• Build skills and transfer across non-
traditional disease states e.g. inhaled insulin 
in diabetes vs. inhalers for asthmatics

• Build on collaborative relationships that put 
patient in center--much will be administered 
MD office but managed by pharmacy

• 5 years: genomic tests the domain of 
primary care doctors while pharmacists 
recommend appropriate therapy--how to 
parlay pharmacy Rx care programs?  Assay 
tests for individualized therapy. 



How Can You Prepare?
• Create model to manage products that have high-risk, are 

in short supply, have short shelf life and be non-returnable
• Explore performance-based networks and other specialty 

networks and consider joining one
• Make your voice heard on distribution system issues like 

these with your state and national associations, FDA and 
manufacturers who implement programs

• Consider proactively education manufacturer 
representatives.  Invite them to your practice to see how 
current controlled distribution and risk management 
programs actually impact operations and patient care

• Think of other action steps you can take that will keep you 
part of this new environment.  Share them with your 
peers.



How Can You Prepare?
Access Monies for Innovation:

– www.iacp.com
• Laura Cranston
• $5 million per year

– www.communitypharmacyfoundation.com
• Lou Sesti
• $750,000-$1million per year

– www.aphafoundation.org
• Bill Ellis
• $20K per year

– HRSA & CMS--demonstration grants



What Other Ideas Do You Have?



It’s not an easy path…but remember:

If you want a rainbow, you 
have to put up with the 
rain.

Dolly Parton

Life is like pizza.  Even when 
it’s bad, it’s good.  

Paula Devico



Thanks for Having Me!

• www.catalystenterprises.net
• marshak@prodigy.net
• Tel: 651-905-9002
• Fax: 651-905-9004


