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Abstract: Multiparticulate drug delivery systems are especially useful for controlled or delayed release oral 
formulations  to obtain different release patterns. Consequently, multiparticulate drug delivery systems 
provide tremendous opportunities for designing new controlled and delayed release oral formulations. 
Recently  pulsatile delivery and  multiparticulate dosage forms are gaining much favor over single-unit 
dosage forms in pharmaceutical appl ications. Recently pharmaceutical companies developed various 
technologies that fulfill unmet medical needs in the treatment of various diseases include Accu-Break™ 
Technology, CODAS™ Technology, Geoclock®, Geomatrix™ Technology, IPDAS® Technology, 
PRODAS® Technology, PULSYS™ Technology , OSDrC® Technology, VersetrolTM Technology, and 
Magnetic Nanocomposite hydrogel etc.Current review discusses about the  spheroidal oral drug absorption 
system SODAS® technology , a proprietary technology which is used for many applications. 
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INTRODUCTION 

Multi-particulate drug delivery systems are 
mainly oral dosage forms consisting of 
thousands of  small discrete units, each 
exhibiting some desired characteristics and  
the dosage of the drug substances is 
divided into small  subunits usually  
consisting of thousands of spherical 
particles with diameter of 0.05-2.00mm . 
These subunits are filled into a sachet and 
encapsulated or compressed into a tablet in 
order to deliver a particular drug. Among 
the long-acting stimulant delivery systems 
are osmotically controlled-release oral 
delivery system (OROS), 
diffucaps,spheroidal oral drug absorption 
system(SODAS),MPH transdermal system 
(MTS) [1]. Spheroidal oral drug 
absorption system (SODAS) is a 
multiparticulate technology is also termed 
as biphasic release bead technology [2]  
enables the production of dosage forms  
including immediate release of drug 
followed by sustained release and the  fast 
onset of action is maintained for 24 hours 
and in the opposite case the drug release is 
delayed for a number of hours. In case of 
pulsatile release the  once daily dosage 

form  releases the  drug in discrete doses 
throughout the day [1,3,4]. A beaded 
capsule preparation  contains small, 
visually identical white beads within an 
opaque capsule. A proportion of the beads 
is uncoated for bolus effect. The remainder 
consist of a drug core coated with rate 
controlling polymers [5] that releases 50% 
of the medication initially and 50% is 
released 4 hours later [2] and is used to  
produce the extended-release component 
of the product. The extended-release beads 
are prepared by coating of a drug/excipient 
layer on to sugar/starch spheres, followed 
by copolymer coating of an ammonio-
methacrylate [6]. The controlled release 
beads producing  SODAS® technology is 
characterised by its inherent flexibility 
which  enables the production of 
customised dosage forms that respond 
directly to individual drug candidate needs 
[4]. The  products utilising SODAS® 
technology are approved and marketed 
throughout Europe, Japan and the U.S [3]. 
The drug release is  found to be 
independent of food and pH [5].Fig.1: 
shows the the pictorial representation of 
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élan drug technologies- sodas technology 
[7] 

 

 
Fig.1: The pictorial representation of élan drug 
technologies- sodas technology [7] 

BENEFITS OFFERED BY THE 
SODAS® TECHNOLOGY INCLUDE 

• Targeted release of the drug is possible 
to specific areas within the gastrointestinal 
tract  
• Controlled absorption with resultant 
reduction in peak to trough ratios  is 
possible. 
• It is suitable  for use with one or more 
active drug candidate.  
• Combination dosage forms  can be 
produced. 
• Once or twice  daily dose resembling 
multiple daily dose profiles 
• Absorption is independent of the feeding 
state  
• Sprinkle dosing”  is achieved  by 
administrating the capsule contents with 
soft food [3] 

SODAS® TECHNOLOGY 

Preparation Technique 

Elan’s family of oral controlled-release 
technologies (Spheroidal Oral Drug 
Absorption System, SODAS 8] is  a 
multiparticulate system for controlling the 
release of drugs taken orally[9]. 

• By using drug and excipients uniform 
spherical beads of 1-2 mm in diameter 
were produced.The  physicochemical 
properties and the composition of the 
polymer membrane will be different  for 
each individual SODAS® formulation. 

• Coating of the beads with  product specific 
controlled release polymers(water soluble 
and insoluble, pH dependent/independent) 
.  By varying the nature and combination 
of polymers within a semi-permeable 
membrane enables varying degrees of 
release profile 

• A number of different populations of 
beads with varying degrees of controlled 
release were mixed to get a SODAS® 
system for  highly flexible and predictable 
for oral delivery. 

• The  beads were encapsulated  into a hard 
gelatin capsule[3,4,9]. It contains half the 
dose as immediate release beads for bolus 
effect and half as enteric-coated, delayed 
release beads for sustained action.  

The capsule may be  swallowed as a whole 
capsule or may be administered by 
sprinkling the capsule contents on a small 
amount of applesauce or in food with a 
similar consistency (but not in a liquid). 
The capsules should not be crushed, 
chewed or divided 10].The figure-2 shows 
the example of capsule containing 
verelan(verapamil) 

THE DRUG RELEASE FROM SODAS 
TECHNOLOGY IS 2 TYPES 

• Sustained Release 

The sustained release of drug  was 
maintained over 24 hours.Elan Drug 
Technologies’ controlled release morphine 
product, Morphelan® /Avinza®   

• Pulsatile Release 

The pulsatile release profile resembles the  
administration of  the drug at discrete 
intervals throughout the day, without 
inconvenience to the patient because of a 
cumbersome dosage regime[3]. 
PRODUCTS MARKETED USING 
THE SODAS® TECHNOLOGY  
The U.S regulatory authority approved 
once daily oral dosage forms are Avinza® 

once daily morphine product, Ritalin® LA 
methylphenidate with a bi-modal release 
profile, Focalin® XR dexmethylphenidate 
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hydrochloride also with a bimodal release 
profile and Luvox® CR fluvoxamine 
maleate extended release capsule. A 
number of other compounds are still under 
development 
[3,4,9].

 
     Fig.2: Verelan marketed capsules 

APPLICATIONS OF SODAS 

• Opioid Analgesics in Primary Care   uses 
a spheroidal oral drug absorption system 
tech- nology to maintain plasma 
morphine concentrations throughout the 
24-hour dosing interval [11] . 

Eg; Avinza ,oral morphine  formulation  
contains morphine sulfate[12] in both 
immediate and extended-release beads that are 
1-2 mm in diameter. It contains immediate-
release component achieves plateau morphine 
concentrations within 30 minutes while the 
extended-release component maintains these 
plasma concentrations throughout the 24 hour 
dosing interval, which is longer than most 
other oral modified-release opioid products 
[6]. 

• Focalin XR[9] Dexmethylphenidate  
extended release utilizes spheroidal oral 
drug absorption system technology  achieves 
a 50% immediate medication delivery and 
50% delayed release  approximately 4 h 
after ingestion. It is the best medicine for 
attention deficiet hyper active 
disorder(ADHD) treatment because of its 
duration of effect, favorable tolerability and 
flexibility in dosing [13]. 

• Ritalin LA® (methylphenidate 
hydrochloride(MPH) extended-release 
capsules) which is a central nervous 

system stimulant biphasic release bead 
technology uses the proprietary 
SODAS® (Spheroidal Oral Drug 
Absorption System) technology. Each 
bead-filled Ritalin LA (methylphenidate 
hydrochloride extended-release 
capsules)[9] capsule contains  50-50 
proportions of immediate and delayed 
release i.e half the dose as immediate-
release(IR) beads and half as enteric-
coated, delayed-release beads, thus 
providing an immediate release of 
methylphenidate and a second delayed 
releaseofmethylphenidate[2,14,15,16,17,
18].The studies revealed that switching 
from MPH-IR to MPH-SODAS did not 
affect stabilization of ADHD symptoms 
in the majority of patients. Ritalin 
LA,Focalin XR  used to treat attention 
deficiet hyper active disorder can be 
formulated as once daily pulsed profiles 
is useful for children during school 
hours[20,7]. 

• Luvox CR, Zanaflex Capsules [9] 

extended-release fluvoxamine   for social 
anxiety disorder uses a spheroidal oral 
drug absorption system that limits peak 
to- trough variance for 24 hours [21]. 

• Verelan® SR (verapamil) [5], a calcium 
channel blocker is used in the treatment 
of mild-to-moderate hypertension was 
originally administered three times daily 
. It was developed  as a once daily 
formulation  using SODAS® 
technology[3,22] and it was effective 
throughout the 24-hour period after 
once-daily dosing[23]. 

•  Spheroidal oral drug absorption system 
technology is used in the treatment of 
Attention-Deficit Hyperactivity Disorder 
(ADHD) where in the  beads that are 
released immediately and others that are 
released slowly [24] 

• Hydrocodone in combination with 
acetaminophen  is one of the most 
widely prescribed opoids is a novel, oral, 
controlled-release formulation  utilizes 
spheroidal oral drug absorption system 
(SODAS)[25] which enhances the release 
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profile of hydrocodone to provide 
constant 12-hour pain relief [26]. 

• Cardizem SR (a twice daily formula-
®
tion of diltiazem)  has a short half  life 
and was administered three or four times 
daily, so by using this SODAS® 
technology once and twice daily dosage 
forms Cardizem CD (once daily 

formulation of diltiazem) [9] were 
developed for the treatment of 
hypertension [3].  

• Propranolol HCL (Innopran XL) 
produced by GlaxoSmithKline utilizes 
microencapsulation (beads)(Sodas) 
speroidal oral drug absorption system for 
hypertension[27].
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