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Advanced Oral Drug Delivery TechnologiesMarket Perspective

Delivery specialists have devised controlled-release platforms that provide a variety of drug plasma profiles including: 
sustained-release (SR), modified-release (MR), pulsatile-release (PR) and chrono-release profiles.  The characteristics of each 
profile are summarised in Figure 1.1.2.

Figure 1.1.2: Drug release profiles
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•	 Sustained-release (solid black line) can enhance drug safety and efficacy by minimising peaks and troughs in 
blood levels, and improve patient compliance by reducing the number of doses taken by a patient. 

•	 Modified-release (dotted black line) can optimise treatment in cases where different drug levels are required at 
different times, providing rapid onset of action and sustained-release benefits within a single dose.

•	 Chrono-release profile (solid blue line) enables a drug to be released in time with natural biorhythms of the 
human body e.g. hormonal release and gastric pH.

•	 Pulsatile-release (dotted blue line) can provide variable treatment dependent on expression or severity with a 
circadian rhythm e.g. acid reflux, insomnia or excessive sleepiness.

For example, Eli Lilly's Zyprexa, an antipsychotic, is one of the most widely prescribed drugs to have been adapted to oral 
disintegrating tablet (ODT) delivery, Zyprexa Zydis. More recently, GSK's Lamictal ODT product was approved by the FDA in 
this class of products; it uses Eurand's technology, and is the first antiepileptic treatment available in an orally disintegrating 
formulation.
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2.1.5	 Targeted delivery technologies
Although targeted drug delivery is mainly associated with parenteral delivery systems, there are special circumstances in 
which targeting can be achieved with oral delivery. These include the targeting of drugs directly to the colon and also the 
stomach. 

Colonic drug delivery has attracted interest primarily for local delivery in diseases of the colon such as Crohn’s disease, 
ulcerative colitis and colorectal cancer. Furthermore, it has been proposed that the colon is a better site than the small 
intestine to promote oral macromolecule uptake. 

The colon is also typically a site of drug absorption from extended-release preparations where a substantial portion of the 
drug is delivered to the colon. Approaches being investigated include Alizyme’s Colal delivery system and Cosmo’s MMX 
technology. Research continues in the area of gastro-retentive delivery, where dosage forms are retained in the stomach to 
achieve a prolonged and predictable drug delivery profile in the GI tract. Depomed’s AcuForm is a multi-hour, 
gastroretentive, controlled-release drug delivery system which allows for the targeted, controlled delivery of 
pharmaceuticals to the upper GI tract.  

2.1.6	 Orally Disintegrating Tablets (ODTs)
These dosage formulations, also known as melts, are useful in a variety of circumstances, for example when immediate or at 
least prompt action is required. Fast-dissolving drug delivery systems have rapidly gained acceptance as an important new 
way of administering drugs. There are many fast-dissolving OTC and prescription products on the market worldwide, most 
of them launched in the past 3 to 4 years. There have also been significant increases in the number of new chemical entities 
under development using a fast-dissolving drug delivery technology. 

ODTs disintegrate and/or dissolve rapidly in the saliva without the need for water. Some tablets are designed to dissolve in 
saliva remarkably quickly, within a few seconds, and are true fast-dissolving tablets. Others contain agents to enhance the 
rate of tablet disintegration in the oral cavity, and are more appropriately termed fast-disintegrating tablets, as they may 
take up to a minute to completely disintegrate. When put on the tongue, this kind of tablet disintegrates instantaneously, 
releasing its drug, which dissolves or disperses in the saliva. Some drugs are absorbed from the mouth, pharynx and 
oesophagus as the saliva passes down into the stomach. In such cases, bioavailability of the drugs is significantly greater 
than those observed from conventional tablet dosage form. 

The advantages of ODTs are increasingly being recognised in both industry and academia. Their growing importance was 
underlined when the European Pharmacopoeia adopted the term “Orodispersible Tablet” as a tablet to be placed in the oral 
cavity where it disperses rapidly before swallowing. 

The main benefits of ODTs are that they:
•	 Allow high drug loading; 
•	 Are easily administered for patients who are mentally ill, disabled and uncooperative;
•	 Are adaptable and amenable to existing processing and packaging machinery; 
•	 Are cost-effective;
•	 Can be designed to leave minimal or no residue in the mouth after administration and also to provide a pleasant 

mouth feel; 
•	 Can provide advantages of liquid medication in the form of solid preparation; 
•	 Overcome unacceptable taste of the drugs; 
•	 Quickly disintegrate and/or dissolve; and
•	 Require no water.

The fast-dissolving property of the tablet is attributable to a quick ingress of water into the tablet matrix resulting in its rapid 
disintegration. Hence, the basic approaches to developing fast-dissolving tablets include maximising the porous structure 
of the tablet matrix, incorporating the appropriate disintegrating agent, and using highly water-soluble excipients in the 
formulation. 

Various technologies used in the manufacture of fast-dissolving tablets include freeze-drying or lyophilisation; tablet 
moulding, direct compression, spray drying, sublimation and taste masking.  Several proprietary technologies have been 
developed by companies active in this field, and some are summarised in Table 2.1.1.
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During 2008, the company signed two feasibility studies using the Medusa and Micropump platforms and received 
milestone payments from Wyeth regarding the delivery for a Medusa formulation of a marketed protein.

In February 2009, Merck Serono exercised the option to develop an extended-release formulation of a therapeutic protein. 
In July 2009, Flamel signed an agreement with Baxter Healthcare for controlled-release preparations of blood clotting factor 
replacement therapies; Flamel will receive technology access fees totaling €2.5 million and Baxter will cover all 
development costs.

4.2.22	KV Pharmaceuticals, Inc 
Overview

KV Pharmaceuticals is a fully-integrated speciality pharmaceutical company which began as a contract researcher and 
manufacturer for major pharmaceutical companies. The company now develops, manufactures, and markets products 
through three distinct businesses: Ther-Rx Corporation (established 1999, branded prescription), ETHEX (established 1990, 
generic and non-branded) and Particle Dynamics (acquired in 1972, value-added, specialty ingredient products). The 
company has 14 technological approaches in four principal areas: site release (bioadhesive), taste-masking, quick-dissolving 
tablets and oral extended/delayed release.

Oral Delivery Technologies

Oral Extended/Delayed Release: The company’s oral extended/delayed release technologies can be tailored to the 
desired release profile for a given drug. The release profile is dependent on parameters such as drug solubility, protein-
binding and site of absorption. Oral extended/delayed release technologies include KV/24 (for once-daily dosing) and Meter 
Release (for twice-daily dosing).

Commercialised Products

KV’s oral-delivery products are mainly marketed by its ETHEX business segment. The range includes 45 cardiovascular 
products as well as products for women’s health and pain management; many are identified as leading products in their 
respective generic categories. ETHEX contributed 61% of KV revenues in fiscal 2008.

Deals, Alliances, M&A

KV has established partnership agreements with a number of companies including: Altana Pharma, Gedeon Richter, 
Glenmark Pharmaceuticals, ISDIN (an affiliate of Esteve), OM Pharma, Pan Malayan Pharmaceuticals, Sigma Pharma, 
Schering/Merck KGaA, Schwarz Pharma and Technilab. 

In September 2010, KV announced that it had entered into an agreement with U.S. Healthcare I, LLC and U.S. Healthcare II, 
LLC for a US$20 million loan secured by assets of the company. KV will utilise the proceeds of the loan for working capital 
and general operating purposes.

4.2.23	Labopharm
Overview

Labopharm is an international pharmaceutical company specialising in the development of drugs using advanced 
controlled-release technology. The company’s core technology, Contramid, can be applied to a wide variety of drugs in 
solid oral dosage form, to improve their oral administration and performance. 

Oral Delivery Technology

Contramid: is a patented controlled-release drug-delivery system, based on high amylose starch, for the oral administration 
of solid dosage forms. When used as an excipient and compressed with an active drug substance into a solid dosage form, 
Contramid allows for the controlled release of the active drug over an adjustable period of time. The company claims 
Contramid is different from conventional hydrophilic matrix systems and can be applied to a wide range of medications to 
improve oral administration and performance.



  

 Drug Delivery Technologies: Oral and Parenteral 

 

 

 

 

I wish to order Advanced Oral and Parenteral Drug Delivery Technologies: 
Players, Products & Prospects to 2015 (published January 2011) in the 
format indicated below for £995/US$1740/€1245.  Prices are inclusive of delivery 
and 12 months web access.  
 

Please choose one format only 
  pdf    Print  

 

ALL SIX VOLUMES – SPECIAL OFFER! 

 Buy Drug Delivery Technology to 2018 covering Controlled Release, Nano-enabled, Nucleic 
Acid and Targeted (published June 2009) plus Oral and Parenteral (published January 2011) 
for just £2,495/US$4,365/€3,120 

 

Please choose one format only 
     pdf    Print  
 

Payment Details: 
   

 Please enclose an invoice which I undertake to pay within 30 days 

 

 I enclose a cheque for £/$/€                     made payable to Espicom Ltd 
 

 Please charge my Visa/MasterCard/AMEX 
 

Card Number:  
 

Exp. Date: Card Security Code:  
 

 My payment will be made by bank transfer.  Please contact credit_control@espicom.com   
for details 

 

My VAT/TVA/IVA/BTW/MOMS/FPA/USt-IdNr registration number is  

VAT @ the prevailing rate will be charged on all UK orders for electronic products and on EU orders if this number is not 
provided! Our VAT number is GB 615 1788 36. 

 

Your Details: (Please use BLOCK CAPITALS) 
 

Title (Dr/Mr/Ms):          First Name:  Last Name:  
  

Position:     
 

Company:     
 

Address:    
 

    
 

Country:                                           Postcode/Zip:   
 

Tel:         Fax:  
 

Email:   
FB37D/B 

STAY LEGAL: Terms & conditions 
In placing an order you agree not to hand-on or otherwise communicate this report in whole or part to any 3rd party whatsoever by 
any means or share any access passwords related to electronic editions.  Our full terms and conditions can be found at 
www.espicom.com/tandc. 
 
 

Signed: Date:  
(All orders must be signed by authorised signatory) 

 

 

Easy ways to order: 
 
 

Via the Web: www.espicom.com/ddop 

By Fax:  UK +44 (0) 1243 533418; USA +1 609 734 7428 

By Email: direct_sales@espicom.com 

By Tel:   UK +44 (0) 1243 533322; USA +1 609 951 2227 

By Post:    UK Espicom Ltd, Lincoln House, City Fields Business Park, City Fields Way, 

Chichester, West Sussex, P020 2FS, UK. (Reg Office. Company number 2768600)  

 USA Espicom Business Intelligence, 116 Village Blvd, Suite 200, Princeton Forrestal 

Village, Princeton, NJ 08540-5799, USA.  

 

P
r

i
o

r
i
t

y
 
O

r
d

e
r

 
F

o
r

m
 

For custom information solutions and cost-effective distribution licences please contact Mark Hamson direct on  
+44 (0)1243 756002 or mark_hamson@espicom.com 

Evaluate our first-class information service at www.espicom.com/pharma 
 

 

12 
months 

web 
access 

included 
in the 
price! 


	EXECUTIVE SUMMARY
	1	Market Perspective
	1.1	Revenues
	1.1.1	Geographical
	Figure 1.1.1: Geographical revenues of oral DDEPs, 2009

	1.1.2	Technological
	Figure 1.1.2: Drug release profiles

	1.1.3	Therapeutic
	Table 1.1.1: Leading oral DDEPs


	1.2	Market Trends
	1.2.1	Geographical
	1.2.2	Technological
	1.2.3	Therapeutic


	2	Technological Viewpoint
	2.1	Device-based delivery
	2.1.1	Osmotic-driven drug release
	Figure 2.1.1: ALZA’s Oros drug delivery technology 
	Figure 2.1.2: Alkermes Ringcap drug delivery technology


	Degradation-driven release
	Figure 2.1.3: SkyePharma’s Geomatrix drug delivery technology
	Figure 2.1.4: Smartrix Technologies’ drug delivery technology


	2.1.3	Diffusion-controlled release
	Figure 2.1.5: Labopharm’s Contramid drug delivery technology
	Figure 2.1.6: Impax’ CMDS drug delivery technology
	Figure 2.1.7: Elan’s PRODAS drug delivery technology



	2.1.4	Combined delivery technologies
	Figure 2.1.7: Flamel’s Micropump drug delivery technology

	2.1.5	Targeted delivery technologies
	2.1.6	Orally Disintegrating Tablets (ODTs)
	Table 2.1.1: Leading proprietary technologies

	2.1.7	Pulsatile drug delivery
	2.1.7.1	Single-unit systems
	Figure 2.1.8: BTG’s Port drug delivery technology

	2.1.7.2 Pulsatile Delivery by Erosion of Membrane 
	2.1.7.3 Pulsatile Delivery by Membrane Rupture



	3	Therapeutic Relevance
	3.1	Cancer
	Table 3.1.1: Leading Oral DDEP Products, 2000-2009

	3.2	Cardiovascular
	Table 3.1.2: Leading Oral Cardiovascular DDEP Products

	3.3	CNS
	Table 3.1.3: Leading Oral CNS DDEP Products

	3.4	Musculoskeletal System
	Table 3.1.4: Leading Oral Musculoskeletal DDEP products

	3.5	Cancer
	3.6	Diabetes
	Figure 3.1.1: Access Pharmaceuticals’ Cobalamin delivery technology
	Figure 3.1.2: Emisphere’s Eligen delivery technology



	4	Principal Delivery Specialists
	4.1	Leading Companies
	Table 4.1.1: Leading oral delivery companies & technologies 

	4.2	Company Profiles
	4.2.1	Access Pharmaceuticals
	Overview
	Oral Delivery Technologies
	Figure 4.1.1: Access Pharmaceutical’s delivery technology

	Commercialised Products
	Deals, Alliances, M&A

	4.2.2	Acura Pharmaceuticals Inc
	Overview
	Oral Delivery Technology
	Figure 4.1.2: Acura Aversion Technology

	Commercialised Products
	Deals, Alliances, M&A

	4.2.3	Akina
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.4	Alizyme plc
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Alliances, M&A

	4.2.5	AlphaRx Inc
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Partnerships, M&A

	4.2.6	ALZA Corporation
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Table 4.2.1: ALZA’s oral products

	Deals, Alliances, M&A

	4.2.7	BTG
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.8	Biovail Corporation
	Overview
	Oral Delivery Technologies
	Commercialised products
	Deals, Partnerships, M&A

	4.2.9	Camurus AB
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.10	Catalent Pharma Solutions
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.11	Cipher Pharmaceuticals
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.12	Cosmo Pharmaceuticals S.p.A.
	Overview
	Oral Delivery Technology 

	4.2.43	Depomed Technologies
	Overview
	Oral Delivery Technologies
	Commercialised Oral Products
	Deals, Alliances, M&A

	4.2.14	Durect Corporation
	Overview
	Oral Delivery Technologies
	Commercialised Oral Products
	Deals, Alliances, M&A

	4.2.15	Elan Corporation
	Overview
	Oral Delivery Technologies
	Commercialised Products 
	Table 4.2.2: Elan’s oral products

	Deals, Alliances, M&A

	4.2.16	Egalet Ltd
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliance, M&A

	4.2.17	Elite Pharmaceuticals
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.18	Emisphere Technologies
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.19	Ethypharm SA
	Overview
	Oral Delivery Technology
	Commercialised Products
	Table 4.2.3: Ethypharm’s oral products in R&D

	Deals, Alliances, M&A

	4.2.20	Eurand 
	Overview
	Oral Delivery Technology
	Commercialised Products
	Table 4.2.4: Eurand’s oral products

	Deals, Alliances, M&A

	4.2.21	Flamel Technologies 
	Overview
	Oral Delivery Technologies
	Figure 4.1.1: Flamel’s Micropump technology

	Commercialised Products
	Deals, Alliances, M&A

	4.2.22	KV Pharmaceuticals, Inc 
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Alliances, M&A

	4.2.23	Labopharm
	Overview
	Oral Delivery Technology
	Commercialised Products
	Deals, Alliances, M&A

	4.2.24	Lavipharm SA 
	Overview 
	Oral Delivery Technologies
	Commercialised Products
	Table 4.2.5: Lavipharm’s oral products

	Deals, Alliances, M&A

	4.2.25	Penwest Pharmaceuticals
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Alliances, M&A

	4.2.26	SCOLR Pharma, Inc. 
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Alliances, M&A

	4.2.27	Shire Plc 
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Deals, Alliances, M&A

	4.2.28	SkyePharma Plc 
	Overview
	Oral Delivery Technologies
	Commercialised Products
	Table 4.2.5: SkyePharma’s oral products

	Deals, Alliances, M&A

	4.2.29	Watson Pharmaceuticals 
	Overview
	Oral Delivery Technologies
	Controlled-Release Technologies
	Immediate-release Technology
	Sustained-release Technology
	Delayed-release Technology
	Formulation delivery systems
	Commercialised Products
	Table 4.2.6: Watson’s oral products

	Deals, Alliances, M&A



	5	Analysis & Conclusions
	5.1	Analysis
	Table 5.1.1: Top 10 leading oral drugs, 2009
	5.1.1	Oral DDEP Market
	Table 5.1.1: Global revenues pharmaceutical & DDEP market 2009-2015
	 Table 5.1.1: Top 60 oral DDEPs sales forecasts 2009, 2010, 2015
	Table 5.1.2: Oral DDEPs in development, sales forecasts, 2009, 2010, 2015



	5.2	Technology
	5.2.1.	Fundamental Technologies
	5.2.2	Coating Technologies
	5.2.3	Matrix Technologies

	5.3	Novel Technologies
	5.3.1	Fast-Dissolving Oral Dosage Forms
	5.3.2	Oral Delivery of Large Molecules
	Figure 5.3.1: Merrion’s Oral Insulin GIPET delivery technology


	5.4	Therapeutic
	5.4.1	Frontrunners
	5.4.2	Alliances

	5.5	Conclusions

	6	GLOSSARY
	7	AUTHOR BIOGRAPHIES
	8	BIBLIOGRAPHY



