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INTRODUCTION 

Modified oral release drug delivery system has been 

developed to extend the drug release for several hours 

(by combining drug with release-retardant material to 

form matrix core or by applying release modifying film 

coat over the core drug material). The MR system offers 

reduction in dosing frequency. Low incidence of side 

effects and better therapeutic effect and enhancement of 

bioavailability. Physiological and physicochemical 

elements influencing Modified discharge Technology: 

 

The human GI plot is a complicated organ. The 

physiological elements that control retention of 

medication incorporate Gastric and gastrointestinal 

transent time. Liquid and food consumption, gastric and 

gastrointestinal discharge, absorptive system. pH 

digestion. The physicochemical elements incorporate 

solvency, security, ionization and lipophilicity. By 

controlling both physiological and physicochemical 

variables we can effectively configuration altered 

discharge drug conveyance system. The best test in the 

plan altered discharge details is changing the idea of 

quick arrival of the small digestive tract and expanded 
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ABSTRACT 

Oral administration of drug in one of the preferred route and widely used formulation for new existing and new 

drugs. It might be due to its ease of administration and most impotently patient compliance. Oral controlled 

released definitions are intended to convey a medication at a pre decided rate by accomplishing a steady 

medication level for a predetermined timeframe with lower secondary effects. Controlled discharge drug 

conveyance have turned into a critical need around the world, it could be feasible to accomplish fast assimilation 

of medication and expanded bio accessibility, diminished poisonousness and worked on understanding 

consistence. This article for the most part centers the prerequisite of controlled drug conveyance system, their 

benefits, burdens, plan, different techniques and utilization of controlled discharge system. A new report by new 

England medical services foundation expressed that the expense of rebelliousness alone in us was near $ 290 

billion, 13% of all out yearly medical care use. More over oral meds worked on quiet consistence and results in 

full of feeling treatment which brought about advancement in oral medication conveyance system. Oral course has 

been the most famous and effectively course for controlled conveyance of medications on account of the 

adaptability in the planning of dose structure than different courses. The immidiate discharge regular 

measurements structure need the proficiency of controlling the appropriate plasma drug focus. This variable as 

well as elements, for example, dreary dosing ++and capricious retention prompts the idea of oral controlled 

discharge drug conveyance systems. An advantageous quality of controlled discharge conveyance system is that 

the term of medication activity ought to be directed by the plan property of medication particles. There are 

different unthinking angles for plan of oral controlled discharge drug conveyance systems, for example, grid, 

repository, osmotic tension, particle trade tars, modified thickness and so on. This article contains brief survey on 

as of now existing oral controlled system and different definition approaches for the controlled delivery system. 
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discharge planning all through the small digestive system 

and at some point colon. 

 

Controlled discharge measurements structure is a dose 

structure that discharge at least one medications 

constantly in foreordained design for a fixed timeframe, 

either foundationally or locally to indicated target organ. 

More prominent consideration is paid on improvement of 

oral controlled discharge drug conveyance systems 

because of adaptability in planning of measurement 

structure. The principal difficulties to oral medication 

conveyance systems are to convey a medication at 

restoratively powerful rate to beneficial site, balance of 

GI travel time and minimization of first pass end. 

Control discharge dose structure gives better upkeep of 

ideal and viable medication level for delayed length with 

less dosing recurrence and secondary effects. The altered 

delivery oral medication conveyance systems named are: 

 

* Controlled discharge 

- Supported discharge 

 

FACTOR INFLUENCING THE FORMULATION 

OF ORAL CONTROLLED RELEASE DRUG 

DELIVERY 

Physicochemical Factors Solubility  

Low fluid dissolvability drugs have low oral 

bioavailability. Drugs having great solvency in stomach 

are unfortunate decision for controlled/supported oral 

measurement shapes. The water solvency restricts the 

stacking proficiency of medication into an assortment of 

transporter systems like liposome and miniature 

particles, where profoundly water-solvent medication 

will generally filter quick from the transporter. The pH 

subordinate dissolvability especially in the physiological 

pH reach would be one more issue for controlled 

discharge definition in light of the variety in pH all 

through the gastrointestinal lot and variety in the 

disintegration rate. The biopharmaceutical order system 

permit to assess commitment of three central point 

Solubility, Dissolution and Intestinal Permeability which 

influence oral retention. 

 

Class III (High dissolvability Low penetrability) and 

Class IV (Low solvency Low porousness) drugs is 

unfortunate possibility for controlled discharge dose 

structure. 

 

Drug Stability 

A medication in a strong state goes through debasement 

at a lot more slow rate than a medication in suspension or 

arrangement. Drugs that are shaky in gastric pH can be 

created as sluggish delivery dose structure and the 

medications can be postponed till the measurement 

structure arrives at the digestive system. Drugs that go 

through  gut-divider metabolism and show shakiness in 

small digestive tract are not appropriate for oral 

controlled drug conveyance systems. 

 

 

Molecular Size and Diffusivity 

Diffusivity characterized as the capacity of a medication 

to diffuse through film, is contrarily connected with sub-

atomic size. Diffusivity relies upon size and state of the 

cavities of the film. Over 95% of medications are 

consumed by aloof dissemination. The furthest reaches 

of medication sub-atomic size for inactive dissemination 

is 600 Dalton. The instances of the medications which 

are hard to control discharge pace of medicament from 

dose structure are proteins and peptides. 

 

Partition coefficients 

Segment coefficient id characterized as the negligible 

portion of medication in an oil stage to that of a fluid 

stage. 

 

It oversees the saturation of medication particles through 

natural layer. Drugs with high parcel coefficient esteem 

effectively pervade through organic film. The 

dissemination of medication molecules across rate 

controlling layer or through the network system basically 

depends on segment coefficient. Drugs that have lower 

parcel coefficient are not reasonable for oral controlled 

discharge drug conveyance system and medications that 

have higher segment coefficient are likewise not 

appropriate for oral controlled drug conveyance system 

since they won't parcel out of the lipid film once it gets 

in the layer. 

 

Drug pKa and ionization at physiological pH 

Drugs existing to a great extent in ionized structure are 

unfortunate contender for oral controlled discharge drug 

conveyance system since ingestion pace of ionized drug 

is 3-4 times not exactly that of unionized structure. The 

pKa range for acidic medication whose ionization is pH 

touchy is around 3.0-7.5 and for essential medication 

whose ionization is pH touchy is around 7.0-11.0 are 

great for ideal positive ingestion. 

 

Biological factors Absorption  

The point of forming controlled discharge item is to put a 

control on conveyance system. The beneficial nature of 

oral controlled conveyance system is that it ought to 

deliver total medication and the delivery medication 

ought to be totally consumed. The negligible portion of 

medication retained from the system can be lower than 

the normal because of debasement of medication, protein 

restricting, site specific, portion subordinate retention, 

unfortunate water dissolvability and little segment 

coefficient. 

 

Distribution 

Drugs with high obvious volume of appropriation, which 

impact the pace of disposal of medication, are 

unfortunate contender for oral medication conveyance 

system. The evident volume of circulation is one of the 

significant boundary of medications that depicts the 

extent of conveyance as well as protein restricting inside 

the body. The circulation of medication not set in stone 
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by the volume of dispersion at consistent state and T/P 

proportion. 

T/P=K12/(K21-b) 

T=Amount of drug in peripheral compartment, 

P=Amount of drug in central compartment, 

K12=Constant for distribution of drug from central to 

peripheral compartment, K21=Constant for distribution 

of drug from peripheral to central compartment, b=Slow 

disposition constant.  

 

Digestion  

Digestion of a medication is either an inactivation, of a 

functioning medication or change of a latent medication 

to a functioning metabolite. There are two variables 

connected with digestion of medication which limit the 

plan of maintained/controlled drug conveyance. 

 

For constant organization, medicates that are able to do 

either instigating or hindering chemical blend, they are 

unfortunate contender for controlled conveyance systems 

because of trouble in keeping up with uniform blood 

levels. 

 

Drugs having varieties in bioavailability because of first-

pass impact or digestive digestion are not reasonable for 

maintained/controlled drug conveyance. 

 

Half-life  

The length of activity is reliant upon the organic half-

life. Drugs with short half-life (more prominent than 2 

hrs) are generally reasonable for controlled drug 

conveyance system. Factors affecting the half-existence 

of a medication are end, digestion, and conveyance. 

 

Therapeutic index  
Edge of wellbeing can be depicted by considering 

therapeutics file, which is the proportion of middle 

poisonous portion and middle successful portion. 

Restorative list = TD50/ED50. Drugs with low 

therapeutics record are inadmissible for drug 

consolidation in controlled discharge detailing. The 

secondary effects can be limited by controlling the 

fixation inside remedial reach. 

 

Size of dose 

In the event that the portion of a medication in regular 

measurements structure is high, it is less appropriate 

contender for CRDDS. This is on the grounds that the 

size of a unit portion controlled discharge oral plan 

would turn out to be too huge to even consider regulating 

easily. 

 

Absorption window  

Certain medications when controlled orally are 

consumed exclusively from a particular piece of GI lot. 

This part is known as 'retention window'. 

These sorts of medications are not reasonable for 

CRDDS. 

 

 

Plasma fixation reaction relationship  

Plasma drug fixation is more answerable for 

pharmacological reaction than portion. However, the 

medications having pharmacological action free of 

plasma focus are unfortunate contender for oral CR drug 

conveyance system. Fixation reliance on move of 

medication If move of medication from one compartment 

to other follows zero request motor cycle then such 

medications are unfortunate contender for oral CR 

conveyance system. It ought to be first request energy. 

The accompanying figure addresses different plan 

techniques for oral CR drug conveyance system. 

 

Mechanistic aspects for oral controlled released drug 

delivery formulation 

Dissolution controlled release 

Disintegration is characterized as strong substance 

solubilized in a given dissolvable. It is a rate deciding 

advance when fluid is diffusing from strong. A few 

hypotheses make sense of disintegration: Diffusion layer 

hypothesis, Surface restoration hypothesis, Limited 

solvation hypothesis. Noyes Whitney Equation dc/dt = 

kD.A (Cs - C) dc/dt = D/h A. (Cs - C) dc/dt = 

Dissolution rate, k= Dissolution rate steady (first 

request), D = Diffusion coefficient/diffusivity, Cs = 

Saturation/greatest medication solvency, C =Conc. Of 

medication in mass arrangement, Cs-C=concentration 

inclination, h =Thickness of dissemination layer. 

 

Two common formulation system rely on dissolution to 

determine release rate of drugs are:  

Encapsulated dissolution system (ii) Matrix dissolution 

system. 

 

Encapsulated dissolution system  
This is also known as Coating dissolution controlled 

system. Dissolution rate of coat depends upon stability & 

thickness of coating. It masks color, odor, taste and 

minimize GI irritation. Controlled release products by 

decreasing the dissolution rate of drugs which are highly 

water soluble can be formulated by preparing appropriate 

salt or derivatives, by coating the drug with a slowly 

dissolving material, or by incorporating the drug into a 

slowly dissolving carrier. Examples: Ornade spansules, 

Chlortrimeto Repetabs.   

  

 
 

Matrix dissolution system  

It is also known as monolithic dissolution controlled 

system. In this dissolution IS controlled by: Altering 
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porosity of tablet, decreasing its wet ability, dissolving at 

slower rate. It follows first order drug release. The drug 

release can be determined by dissolution rate of polymer. 

Examples: Demeaned extencaps, Dimetapp extentabs.   

  

 
 

Diffusion controlled system  
It is a major process for absorption in which no energy 

required. In this drug molecules diffuse from a region of 

higher concentration to lower concentration until 

equilibrium is attained and it is directly proportional to 

the concentration gradient across the membrane. In this 

system release rate is determined by its diffusion through 

a water-insoluble polymer. There are two types of 

diffusion devices: - Reservoir diffusion system - Matrix 

diffusion system. 

  

Reservoir diffusion system  
It is also called as laminated matrix device. It is a hollow 

system containing an inner core surrounded by water 

insoluble membrane and polymer can be applied by 

coating or micro encapsulation. The Rate controlling 

mechanism is that drug will partition into membrane and 

exchange with the fluid surrounding the drug by 

diffusion. Commonly used polymers are HPC, ethyl 

cellulose & polyvinyl acetate. Examples: Nico-400, 

Nitro-Bid.   

 

 
 

Rate controlling steps: Polymeric content in coating, 

thickness of coating, hardness of microcapsule.  

 

Matrix dissolution system 

(a) Rigid Matrix Diffusion: Materials utilized are 

insoluble plastics like PVP and unsaturated fats. (b) 

Swellable Matrix Diffusion: it is additionally called as 

Glassy hydro gels and famous for supporting the arrival 

of exceptionally water solvent medications. Materials 

utilized are hydrophilic gums. 

Models 

Regular Guar gum, Tragacanth. 

Semi engineered - HPMC, CMC, Xanthum gum. 

Manufactured - Polyacrilamides. 

Models: Glucotrol XL, Procardia XL 

 

The Higuchi Equation depicting the medication 

discharge from this system: 

Q = [DƐ/T (2A-Ɛ Cs.t)] 1/2 Where Q=amt of medication 

discharge per unit surface region at time t, D=diffusion 

coefficient of medication in the delivery medium, 

Ɛ=porosity of the grid, 

Cs=solubility of medication in discharge medium, 

T=tortuosity of grid, 

A=concentration of medication present in grid per unit 

volume. 

 

Dissolution & Diffusion Controlled Release system 

In this medication is encased in a somewhat dissolvable 

film and pores are made because of disintegration of 

parts of layer. It licenses section of watery medium into 

center and medication is broken down or diffused out of 

the framework. Ex-Ethyl cellulose and PVP blend 

disintegrates in water & makes pores of insoluble ethyl 

cellulose. 

 

 
 

Ion exchange resins controlled release system  

Particle trade gums are cross-connected water in solvent 

polymers conveying ionizable useful gatherings. These 

gums are utilized for taste concealing and controlled 

discharge framework. The details are created by inserting 

the medication atoms in the particle trade tar network 

and this center is then covered with a semi penetrable 

covering material like Ethyl Cellulose. This framework 

diminished the corruption of medication in GIT. The 

most generally utilized and safe particle trade pitch is 

divinylbenzene sulphonate. In tablet details particle trade 

gums have been utilized as disintegrant. 

 

Osmotically controlled discharge system 

Osmosis is characterized as the development of 

dissolvable from lower to higher focus through semi 

porous film. Osmotic strain is the hydrostatic tension 

delivered by an answer in a space separated by a semi 

porous film because of distinction in centralization of 
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solutes. This innovation gives zero request discharge 

used to hydrophilic medications. Medication might be 

osmotically dynamic, or joined with an osmotically 

dynamic salt (e.g., NaCl). Semi porous film is normally 

produced using cellulose acetic acid derivation. Models: 

Glucotrol XL, Procardia XL. 

 

The volume stream of water into center supply dv/dt is 

communicated as: dv/dt = K A/h (Δπ-Δp) K, An and h= 

Membrane penetrability, powerful surface, region and 

thickness of semi porous film, Δπ= osmotic tension 

contrast, Δp= hydrostatic strain distinction. 

 

pH independent formulation 

Most medications are either powerless acids or frail 

bases. The delivery from controlled discharge definition 

is pH subordinate. Anyway supports like salts of amino 

acids, citrus extract, phthalic corrosive phosphoric 

corrosive or tartaric corrosive can be added to detailing 

to keep a consistent pH accordingly delivering pH 

autonomous medication discharge. A cushioned plan is 

ready by blending a fundamental or acidic medication in 

with proper drug excipient and covering with GI liquid 

porous film shaping polymer. At the point when GI 

liquid saturates through the layer, the buffering 

specialists change the liquid inside to appropriate steady 

pH subsequently delivering a consistent pace of 

medication discharge. 

 

Altered density formulation  

A few methodologies have been created to delay the 

home season of medication conveyance framework in the 

GI plot. One such methodology is the bio-adhesion 

approach which depends on the adherence of bio-

adhesive polymer to mucin/epithelial surface of GI lot. 

The other methodology is to adjust the definition's 

thickness by utilizing either high or low thickness pellets. 

(I) High thickness approach: in this thickness of pellets 

should surpass that of ordinary stomach content and 

ought to hence be somewhere around 1.4g/cm3 . 

Profoundly or blended in with weighty inactive 

materials, for example, barium sulfate, titanium 

dioxide, iron powder and zinc oxide. The weighted 

pellets can be covered with a diffusional controlled 

layer. 

(II) Low thickness approach: in this obvious thickness 

lower than that of gastric liquid can be utilized as a 

transporter of medication for controlled discharge 

purposes. Polystyrol, pop rice and even popcorn are 

all up-and-comer as transporter. The outer layer of 

these unfilled shells is undercoated with sugar or a 

polymeric material, for example, meth acrylic 

polymer and cellulose acetic acid derivation 

phthalate. The undercoated shell is then covered by 

a combination of medication with polymers like 

ethyl cellulose and hydroxypropyl cellulose. The 

eventual outcome floats on gastric liquid for a drawn 

out period, while gradually delivering drug. 

 

 

Controlled release drug delivery system 

Introduction 

Throughout recent years, as the cost and confusions 

associated with showcasing new medication elements 

have expanded, with corresponding acknowledgment of 

the restorative benefits of controlled drug conveyance, 

more noteworthy consideration has been centered around 

improvement of supported or controlled discharge drug 

conveyance frameworks. There are a few purposes 

behind the engaging quality of these measurements 

structures. It is for the most part perceived that for the 

vast majority infection expresses, a significant number of 

remedially powerful mixtures as of now exist.
[1]

 The 

viability of these medications, nonetheless, is in many 

cases restricted by secondary effects or the need to 

oversee the compound in a clinical setting. The objective 

in planning maintained or controlled conveyance 

frameworks is to decrease the recurrence of dosing or to 

build adequacy of the medication by confinement at the 

site of activity, lessening the portion required, or giving 

uniform medication conveyance. 

 

TERMINOLOGY 

As a rule, the objective of a supported delivery 

measurements structure is to keep up with restorative 

blood or tissue levels of the medication for a drawn out 

period. This is normally achieved by endeavoring to 

acquire zero request discharge from the measurements 

structure. Zero request discharge is drug discharge from 

the dose structure that is autonomous of how much 

medication in the conveyance framework (i.e., a steady 

delivery rate). Supported discharge frameworks for the 

most part don't accomplish this kind of delivery and 

ordinarily attempt to imitate zero request discharge by 

giving medication in a sluggish first request design (i.e., 

focus dependent).
[2]

 Frameworks that are assigned as 

delayed delivery can likewise be considered as efforts to 

accomplish supported discharge conveyance. Rehash 

activity tablets are an elective technique for supported 

discharge wherein different portions of a medication are 

held inside a dose structure, and each portion is delivered 

at an intermittent stretch. Deferred discharge 

frameworks, interestingly, may not be supporting, since 

frequently the capacity of these measurements structures 

is to keep up with the medication. 

 

CONCLUSION 

These days present day advances including objective 

idea have arisen for fruitful oral controlled conveyance. 

Oral controlled discharge items give benefits over 

regular measurements structure by advancing bio-

pharmaceutics, pharmacokinetics and 

pharmacodynamics properties of medication so that it 

diminishes dosing recurrence to a degree that once 

everyday portion is adequate for restorative 

administration through uniform plasma focus give 

greatest utility of medication. From the above 

conversation it is inferred that the oral controlled 

discharge drug conveyance framework has been 

ordinarily embraced and most advantageous course for 
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drug conveyance. Oral altered drug conveyance 

framework has been created to broaden the medication 

discharge for a few hours. It offers decrease in dosing 

recurrence, low frequencies of aftereffect and better 

helpful impact and upgrades the bioavailability 

subsequently it is more like than traditional dose 

structure. 

 

REFERENCES 

1. Brahmankar DM, Jaiswal SB. Biopharmaceutics and 

Pharmacokinetics: Pharmacokinetics. 2nd ed. 

Vallabh Prakashan, Delhi, 2009; 399-401.  

2. John C, Morten C, The Science of Dosage Form 

Design, Aulton: Modified release peroral dosage 

forms. 2nd ed. Churchill Livingstone, 2002; 290-

300.  

3. Lee VHL. Controlled Drug Delivery Fundamentals 

and Applications: Influence of drug properties on 

design. 2nd ed. Marcel Dekker, Inc. New York, 

1987; 16-25.  

4. Modi Kushal, Modi Monali, Mishra Durgavati, 

Panchal Mittal, Sorathiya Umesh, Shelat Pragna. 

Oral controlled release drug delivery system: An 

overview. Int. Res. J. Pharm., 2013; 4(3): 70-76.  

5. Vyas SP, Khar RK. Controlled drug delivery: 

Concepts and Advances. 1st ed. Vallabh prakashan, 

2002; 156-189.  

6. Y.W. Chien. Novel drug delivery system, 50.  

7. Allen LV, Popvich GN, Ansel HC. Ansel’s 

Pharmaceutical dosage form and drug delivery 

system. 8th ed., 2004; 260-263.  

8. Patrick JS. Martin’s Physical Pharmacy and 

Pharmaceutical Sciences. 3rd ed. Varghese 

Publishing House. Bombay, 1991; 512-519. 

9. Kar RK, Mohapatra S, Barik BB. Design and 

characterization of controlled release matrix tablets 

of Zidovudin. Asian J Pharm Cli Res., 2009; 2: 54-6. 

10. Lachaman L, Liberman HA, Kanig JL. The theory 

and practice of industrial pharmacy. 3rd ed. 

Bombay: Varghese publishing house, 1987.  

11. Jain NK. Controlled and novel drug delivery. CBS 

publisher and distribution, 1997; 1-25.  

12. Venkataraman DSN, Chester A, Kliener L. An 

overview of controlled release system. Handbook of 

pharmaceutical controlled release technology. 

Marcel Dekker Inc, 2000; 1-30. 

13. Mamidala R, Ramana V, Lingam M, Gannu R, Rao 

MY. Review article factors influencing the design 

and performance of oral sustained/controlled release 

dosage form. Int. journal of pharmaceutical science 

and nanotechnology, 2009; 2: 583.  

14. Gupta S, Singh RP, Sharma R, Kalyanwat R, 

Lokwani P. Osmotic pumps: A review. Int. journal 

of comprehensive pharmacy, 2011; 6: 1-8.  

15. Robinson JR, Lee VH. Controlled drug delivery. 2nd 

ed. Marcel Dekker, 1987; 4-15.  

16. Kamboj S, Gupta GD. Matrix Tablets: An important 

tool for oral controlled release dosage form. 

Pharmainfo. Net., 2009; 7: 1-9.  

17. Bechgaard H, Nielson GH. Controlled release 

multiple units and single unit dosage. Drug Dev.and 

Ind. Pharm., 1978; 4: 53-67. 

dx.doi.org/10.3109/03639047809055639  

18. Wise DL. Handbook of pharmaceutical controlled 

release technology. Marcel Dekker Inc. New York, 

2002; 432-460.  

19. Gibaldi M. Biopharmaceutics and clinical 

pharmacokinetics. 3rd ed. Philadelphia: Lea & 

Febiger, 1984. 


