
Basic Concepts of Oral Drug 
Delivery: What You Need To Know 

Daniel Bar-Shalom
University of Copenhagen



Basic Concepts of Oral Drug Delivery:
What You Need To Know 

What I wish I knew when I started many years 
ago and paid the price for not knowing*



https://www.medscape.com/viewarticle/976293?src=mkm_ret_220710_mscpmrk_BC_monthly&uac=321073MV&impID=4412096
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ADME – Immediate Release, I.R.



LADME (“L” for Liberation)



Tekst starter uden 
punktopstilling

For at få punkt-opstilling på 
teksten, brug forøg indrykning

For at få venstre-stillet tekst 
uden punktopstilling, brug 
formindsk indrykning

Overskrift her

For at ændre ”Enhedens navn” 
og ”Sted og dato”:

Klik i menulinjen, 
vælg ”Indsæt” > ”Sidehoved / 
Sidefod”.
Indføj ”Sted og dato” i feltet for 
dato og ”Enhedens navn” i 
Sidefod

What are you talking about?

• Controlled Release
• Modified Release
• Continuous Release
• Extended Release
• Sustained Release
• Depot 
• Delayed Release
• Burst Release
• Delayed Burst Release
• Pulsatile Release
• Pulse Release
• ….



q.d. "quaque die", in Latin, (once) every day
b.i.d. “bis in die", in Latin, twice a day
t.i.d. "ter in die", in Latin, 3 times a day
q.i.d. "quater in die", in Latin, 4 times a day
q_h: "quaque hora" in Latin, every so many 
hours, "h" indicating the number of hours

Doctor writes, patient reads...



Tekst starter uden 
punktopstilling

For at få punkt-opstilling på 
teksten, brug forøg indrykning

For at få venstre-stillet tekst 
uden punktopstilling, brug 
formindsk indrykning

Overskrift her

For at ændre ”Enhedens navn” 
og ”Sted og dato”:

Klik i menulinjen, 
vælg ”Indsæt” > ”Sidehoved / 
Sidefod”.
Indføj ”Sted og dato” i feltet for 
dato og ”Enhedens navn” i 
Sidefod

Let’s start with the exception (1953!)



Modifying Drug 
Delivery: Delayed 

Release - I



Modifying Drug 
Delivery: Delayed 

Release - II



Tekst starter uden 
punktopstilling

For at få punkt-opstilling på 
teksten, brug forøg indrykning

For at få venstre-stillet tekst 
uden punktopstilling, brug 
formindsk indrykning

Overskrift her

For at ændre ”Enhedens navn” 
og ”Sted og dato”:

Klik i menulinjen, 
vælg ”Indsæt” > ”Sidehoved / 
Sidefod”.
Indføj ”Sted og dato” i feltet for 
dato og ”Enhedens navn” i 
Sidefod

Delay or DELAY?



Tekst starter uden 
punktopstilling

For at få punkt-opstilling på 
teksten, brug forøg indrykning

For at få venstre-stillet tekst 
uden punktopstilling, brug 
formindsk indrykning

Overskrift her

For at ændre ”Enhedens navn” 
og ”Sted og dato”:

Klik i menulinjen, 
vælg ”Indsæt” > ”Sidehoved / 
Sidefod”.
Indføj ”Sted og dato” i feltet for 
dato og ”Enhedens navn” i 
Sidefod

Chronotherapy
Addison’s disease



Newell-Price J, Whiteman M, Rostami-Hodjegan A, Darzy K, Shalet S, Tucker GT, Ross RJM. Modified-release hydrocortisone for circadian therapy: a proof-of-principle 
study in dexamethasone-suppressed normal volunteers. Clinical Endocrinology 68, 130–135 (2008).



Erosion - I

http://clasfaculty.ucdenver.edu/callen/120
2/Landscapes/KarCoast/Coastal/CoastalLan
dscapes.htm

http://clasfaculty.ucdenver.edu/callen/1202/Landscapes/KarCoast/Coastal/CoastalLandscapes.htm
http://clasfaculty.ucdenver.edu/callen/1202/Landscapes/KarCoast/Coastal/CoastalLandscapes.htm
http://clasfaculty.ucdenver.edu/callen/1202/Landscapes/KarCoast/Coastal/CoastalLandscapes.htm


Heterogeneous erosion - Constant release

Erosion – Constant 
Release
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Burst release

Erosion – Delayed 
Burst Release
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Erosion - II 
Delayed Burst Release 

- Phoqus - 1



Bar-Shalom, D., Naelapää K., Wilson C.G. (2011). An Evaluation of the Roles of Erodible Systems in the Oral Drug Delivery Toolbox: The importance of geometry in 
Therapeutic Delivery Tablets & Capsules,



Erosion – II
Delayed Burst Release 

- Phoqus 2
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Newell-Price J, Whiteman M, Rostami-Hodjegan A, Darzy K, Shalet S, Tucker GT, Ross RJM. Modified-release hydrocortisone 
for circadian therapy: a proof-of-principle study in dexamethasone-suppressed normal volunteers. Clinical Endocrinology 68, 
130–135 (2008).



Encapsulation
Photo Credit: Petr Pavlicek/IAEA
https://commons.wikimedia.org/wiki/
File:4th_block_of_the_Chernobyl_Nuc
lear_Power_Plant.jpg



Eudragit L100 
Delayed Release 1



Figure 5 5-ASA release profile of pellets coated at 5 levels of uncoated (◆), 5% (□), 10% (△), 
15% (○), 25% (●) (w/w, total solid applied) with Eudragit® L100-Eudragit® S100 combinations of 
1:4 (w/w), using the sequential pH change method (n = 6).

Cheng G, An F, Zou MJ, Sun J, Hao XH, He YX. Time- and 
pH-dependent colon-specific drug delivery for orally 
administered diclofenac sodium and 5-aminosalicylic 
acid. World J Gastroenterol 2004; 10(12): 1769-1774



Eudragit L100
Delayed Release 2



Cheng G, An F, Zou MJ, Sun J, Hao XH, 
He YX. Time- and pH-dependent 
colon-specific drug delivery for orally 
administered diclofenac sodium and 
5-aminosalicylic acid. World J 
Gastroenterol 2004; 10(12): 
1769-1774

DS plasma concentration-time profiles after oral ad-ministration of coated 
formulation (△) and reference enteric formulation (●) in dogs at a dose of 100 
mg/body.



Investigation of pH and Temperature Profiles in the GI 
Tract of Fasted Human Subjects Using the Intellicap® 

System 

Mirko Koziolek, Michael Grimm, Dieter Becker, Ventzeslav Iordanov, Hans Zou, Jeff Shimizu, 
Christoph Wanke, Grzegorz Garbacz, Werner Weitschies 

Journal of Pharmaceutical Sciences 
Volume 104, Issue 9, Pages 2855-2863 (September 2015) 

DOI: 10.1002/jps.24274

Copyright © 2015 Wiley Periodicals, Inc. and the American Pharmacists Association Terms and Conditions

http://www.elsevier.com/termsandconditions


Intellicap



Journal of Pharmaceutical Sciences 2015 104, 2855-2863DOI: (10.1002/jps.24274) 

Temperature (red) and pH profiles (blue) during the 
first 24 h (1440 min) obtained after IntelliCap® 
ingestion in study 1. Gastric emptying is indicated by 
black downward arrow and colon arrival by gray 
upward arrow. In subject 1–8, the battery of data 
receiver was discharged after about 13 h.



Journal of Pharmaceutical Sciences 2015 104, 2855-2863DOI: (10.1002/jps.24274) 

Individual pH profiles (gray) of IntelliCap® in the small intestine over 
normalized small bowel transit time (SBTT

norm
). (a) Study 1, (b) study 

2; each study with n=10 subjects. The black line indicates the mean 

curve calculated by linear data interpolation. The shaded area 
represents the 10–90 percentile range.

Intestinal pH



PHARMACEUTICAL EXCIPIENTS

• An Excipient is usually an inert substance 
added to the drug to give suitable 
consistency or definite form to the drug. 
It is also called pharmaceutical necessity 
or aid. 

•  

https://www.slideshare.net/dbdipu33/pharma-excipients-antioxidantacidalkalipreservative



Excipients are Inert, 
right?
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Lessons learnt:

• Oral (controlled) drug delivery is INTERDISCIPLINARY
• Ignoring inconvenient “knowns” can be expensive/fatal
• Not trying to identify “unknowns” (to you) is stupid and potentially fatal
• The CRS exhibition is a great place to find resources: Suppliers, consultants, 

information and more
• The annual meeting is a great place to interact with people who might have your 

“missing link”
• Trust me: whether you are an individual or an organization, you cannot do it alone 



Cheklist!-in random order
• Are you solving a REAL problem?
• Do know all the parameters? (NO, you don’t!)

• Do you understand the user? Physiology, ergonomics…
• Are you challenging the limits of (present) technologies (Theranos replay?)
• Is your budget realistic? (please, times 2 or 3…)
• Is your Intellectual Property protected? (do you need protection?)
• Did you ask around? (don’t keep you cards TOO close to your chest)
• Accept that you need HELP!



Welcome to Reality!

Clips: 
http://www.orangefreesounds.com/hallelujah-soun
d-effect/ and 
http://bestanimations.com/Holidays/Fireworks/Fire
works.html 

http://www.orangefreesounds.com/hallelujah-sound-effect/
http://www.orangefreesounds.com/hallelujah-sound-effect/
http://bestanimations.com/Holidays/Fireworks/Fireworks.html
http://bestanimations.com/Holidays/Fireworks/Fireworks.html


I hope you have (had) 
a productive meeting 

and workshop


