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Lecture — 32
Microencapsulation: Kinetics of release

Hello. Today we are going to discuss about the Microencapsulations: that is Kinetics of
release. Means in these particular topics we are going to discuss that when we are taking
any kind of microcapsules or maybe any kind of core materials which is surrounded by
some kind of coating materials, like any kind of drugs, like tablets or maybe some kind
of capsules then when we are taking it inside our body then how it is going to work
inside our body. So, that actually depends upon this kinetics. There is some loss actually

which we are going into details into the subsequent slides.

(Refer Slide Time: 01:01)

A
'Release mechanisms:

The aim of a microencapsulation is the isolation of the core from its surrounding.
(The wall must get ruptured at the time of use)

/ Mechanism of Controlled Release of
Avariety of release mechanisms have been ingredients

proposed for microcapsules:

|| 7 By pressure or shear stress.
» By melting the wall.
» By dissolving it under particular

conditions as in the case of enteric drug
‘ coating.

NPTEL ONUNE
O IRA0OREE CERTIFICATION COURSE ’: ADVANCED COMPOSITE LAB

So, first one is called the release mechanisms. In this particular case we are going to
discuss that when we are taking any kind of microencapsulations materials then when it
is going inside our body how it is going to work actually. The aim of
microencapsulations is the isolations of the core from it is surroundings. If we remember
in our last lecture we have discussed about the microencapsulations; microencapsulations
just for make it ready in our mind just once again | am going to tell you that we are

having some kind of core materials which is may be some kind of medicine then we are



giving it some kind of coating like any kind of polymeric materials onto that which is
known as the shell material and the whole material we are taking into our body so that it

can work perfectly at that affected zone.

So, in these particular case when we are talking about the microencapsulations there are
two things: first thing is that that medicines is encapsulated by some kind of polymeric
material which should go inside our body which should melt or maybe dissolved in our
body systems that is the number one criteria, and that also work depends upon the
concentrations of that particular medicines and our body systems. So based on this;

means based on the environment that medicines work perfectly.

So here, a variety of release mechanisms have been proposed for the microencapsules.
First one is called the by pressure or shear stress by melting the wall by dissolving it
under particular conditions as in the case of entering drug coating. So, as | told already,
we are preparing that medicine into the environment so when it is going inside our body
maybe it is going into some acidic medium or maybe some kind of basic medium. So,
the outer material should react with that particular environment, it should be activated at
that particular environment then only that medicine can release and it can work with our

cell properly.

So, it depends upon that whatever the polymer we are going to use or maybe whatever
the coating materials we are going to use whether it will melt or maybe dissolve inside
our body properly or not and what conditions it should actually it needs. So that depends

upon this kind of mechanisms.



(Refer Slide Time: 03:13)

Methods and mechanism of controlled release:

| » Diffusion controlled release (i.c.. poorly soluble salts. coated pellets. microcapsules. ctc.):
There are basically two types of diffusion controlled systems which have been developed over the
past two decades. reservoir and matrix devices.

1. Reservoir devices:

In this system. a water-soluble polymeric material encases a polmer .
‘ corc of drug. l T
| * Drug will partition into the membrane and exchange with AT i .
the Mluid surrounding the particles or (ablels. oo '8 R,
* Additional drug will cnter the membranc, diffusc to the | F s y &
periphery. and exchange with the surrounding media. 0 . e p
2. Matrix devices: ! ..
In this system. a solid drug is dispersed in a insoluble matrix. = L) " 0
time -0 time-t
diffusion but not on the rate of solid dissolution.

* The ratc of drug relcase is dependent on the rate of drug

NPTELONUNE
0 I ROORXEE CERTIFICATION COURSE & ADVANCED COMPOSITE LAB

So, first is called the diffusion controlled release. So that is the one kind of controlled
release. From the name itself controlled release you can understand that this totally it
depends upon that time. So, you are having some medicines how fast it will dissolve in
our body, so that can be controlled that what type of coatings we are going to use.
Suppose we are putting some kind of materials which need longer time or maybe certain
temperature to activate inside our body. That means, after that much time that medicine
will work inside our body or maybe sometimes it can depends upon whatever the types

of polymer actually | am going to use.

First is called the diffusion control release, which is nothing but the poorly soluble salts,
coated pellets or maybe the microcapsules are the examples. There are basically two
types of diffusion control systems which have been developed over the past two decades:
one is called the reservoir and one is called the matrix devices. These are the two
different types actually by which we can do the diffusion control release. Whatever that
reservoir devices; first one is called the in these systems a water soluble polymeric
materials encases a core or drug. So simple, the outside of the material it is made by the

polymer which can be soluble in the water or maybe some low concentrations medium.

In that particular case the drug will partitions into the membrane and exchange with the
fluid surrounding the particle or tablets, additional drug will enter the membrane diffuse

to the periphery and exchange with the surrounding may media. So, these are the first



concepts for the reservoir devices. And what the matrix devices tells us, in these systems
a solid drug is dispersed in insoluble matrix, the rate of drug release is dependent on the

rate of drug diffusion but not on the rate of solid dissolutions.

So, the both the theory is totally independent; one is totally dependent upon the
concentrations, one is another totally dependent upon the solid concentrations that how

the polymer will bare.

(Refer Slide Time: 05:17)

» Dissolution controlled release:
1. Encapsulation dissolution control:
+  These methods generally involve coating individual particles or granules of drug
with aslowly dissolving matcrial.
+ Since the time required for dissolution of the coat is a function of its thickness
and aqucous  solubility. onc can obtain repeat or sustained action by cmploying a
narrow or a wide spectrum of coated particles of varying thickness. respectively.

Time=0 Time =t

2. Matrix dissolution control: Pamerneniaes (] @ @f;ﬁ_hmm
An alternative approach is to compress the drug | dssousonrse e @ = "‘;’;‘W"*.’,"

with slowly dissolving carricr of some sort into a

tablet form. Here, the rate of drug availability is  [bissolution 4 -

controlled by the ratc of penctration of the | #em .

dissolution Muid into the matrix.
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Next is called that dissolutions controlled release. In this particular case the
encapsulations dissolution controls is generally tells us that these methods generally
involve coating individual particles or granules of drug which is slowly dissolving
materials. Since the time required for dissolution of the coat is a function of it is
thickness and aqueous solubility one can obtain repeat or sustain action by employing a
narrow or a wide spectrum of coated particles by varying thickness.

So here, the thing is that this method is totally the time dependent that when | am going
to use my medicines should be activated based on that | can choose different kind of
coating materials. Suppose, | can choose any kind of polymeric materials which needs
the longer time to dissolve so that after certain time the medicine will be activated.

Next is called the matrix dissolution control. So, an alternative approach is to compress

the drug with slowly dissolving carrier of some sort into a tablet form. Here, the rate of



drug availability is controlled by the rate of penetrations of the dissolution fluid into the

matrix. So, here this is the concentrations based actually.

(Refer Slide Time: 06:28)

Pores created by dissolution fraction

| I8 . K K . of soluble membrane
'| ~ Diffusion and dissolution controlled release: l
Entry of dissolution fluid

+ Pores are created due to dissolution of parts of .7
\ membrane.
|+ The main features of this system is that the drug
‘ is enclosed with a partially soluble membrane.

S .'.".
3
\oluble membrane

* It permits entry of aqueous medium into core & |
‘ drug dissolution. Drug diffusion
* Dissolution of part of the membrane allows for | | Release rate is dependent on
\ diffusion of the contained drug through pores in * Surface arca
the polymer coat. * Diflusion cocficicnt of drug
* Diffusion of dissolved drug out of system. though pore in coating

* Concentration of drug in
dissolution media.
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So now, it is the mixture of both diffusions and the dissolutions. So, pores are created
due to the dissolutions of parts of the membrane. The main features of the system is that:
the drug is enclosed with a partially soluble membrane, it permits entry of aqueous
medium into core and drug dissolutions, dissolutions of part of the membrane allows for

diffusion of the containing drug through pores in the polymer coat.

So here, first we are coating the drug into some materials that it depends upon what is the
pore means permeability of that particular material so that that drug can go through this
membrane or maybe that how that polymer is going to dissolve. So, here it is the mixture
of two concentrations or maybe two logics which already | have discussed. Here the
release rate is dependent on surface area of that particular material, diffusion coefficient

of drug through pore in coating concentration of drug in dissolution media.

Next we are going to discuss about the release controlled by the ion exchange. So, here
the simple thing is that when we are taking the medicines not only we are taking that
particular medicines means particular group maybe with some kind medicines we are
taking some kind of acids based or may be some kind of base based or may be some kind

of other materials when these drugs and that materials directly go inside our body and



then it will create some kind of resins or maybe some kind of ions by which that

particular drug may be activated. So, this is the basic logic for this particular release.

(Refer Slide Time: 07:55)

‘ ~ Release controlled by ion-exchange (i.e., in: drug-resinate complexes):

This method involves the drug release characteristics depends on the ionic environment
of the resin containing drug and should be less effective to the environmental condition
such as enzyme content and pH.

Resin[N(CH,)'’X-+ Z
Drug-charged resin) —— Resin|[N(CH,)]'Z + X-

®
> @ Electrolytes = @ -
- (@)
@ = In gastric @ -
Environment
@ cCationic drug
@& Anionic resin
(+) Positively charged
" Electrolyte
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So, this method in involves the drug release characteristics depends on the ionic
environment of the resin containing drug and should be less effective to the
environmental conditions such as enzyme content and pH. So, sometimes we are creating
some kind of drugs when it needs maybe the acidic medium to activate. So, what we are
doing? Certainly with that drug we are putting some kind of sodium chloride, NaCl and
then the whole thing we are solving so that first initial is dissolving inside our stomach
so that it is creating some kind of particular condition then that drug will be activated at

that particular medium.
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» Release controlled by osmotic pressure:
(1e., in: osmotic pumps, infusion devices, etc.)

; 0
*  Provides zero order release. 00,°

0
* Drug may be osmotically active. or combined with @\\ ':' ':0*—@
an osmotically active salts (c. g. NaCl). \ (bt
* Semipermeable membrane usually made from ||
cellulose acetate.
* More suitable for hydrophilic drug
* Example : Glucotrol Procardia XL

Factors affecting the release rate:
. Osmotic pressure:
The relcasc of drug is dircetly proportional (o osmotic pressurc.
. Size of delivery orifice:
System should contain at Icast onc delivery orifice.
. Membrane types and characteristics:
+ It should be compatible.
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Next is called the release control by the osmotic pressure. From this particular figure you
can understand that the inside is the medicines drug molecules outside is some kind of
coated materials which is some kind of polymeric materials. So here, due to that osmotic
pressures there is a some hole is creating at the particular wall from which the drug
molecule is directly coming and it is going inside our body. The logics tells us that
provides zero order release, drug may be osmatically active and combined with an
osmotically active salts, semi permeable membrane usually made from cellulose acetate,

more suitable for hydrophilic drug; example glucotrol procadia XL.

Now what are the factors that affecting these kind of techniques? First one is called the
osmotic pressures, because from the name itself this is the release controlled by the
osmotic pressures. So, the release of drag is directly proportional to osmotic pressures,
size of delivery orifice that what is the size because if the drug molecule size will be
bigger than the orifice size then automatically the drug will not be released. So, the drug
particle size should be smaller than the orifice size then only easily that the drug can

come out through these pores.

Next one is called the membrane types and characteristics it should be compatible.
Means, what kind of membrane? Whether it will be activated inside that particular

medium or not? So these all are the logic behind this osmotic pressure.



Next, we are going to discuss is the most fundamental things of this particular lecture
what is called the release mechanisms of the loss. Here, before going to start 1 am telling
you that we are having some kind of materials or maybe that core materials or maybe the
drug materials or maybe our substitute materials whatever may be, now we are going to
do some kind of coatings on top of that which is known as the sale materials. So that is
why it is called a core cell structure. So now, when you are taking some kind of materials
suppose this concentration is C 1, so our main drug material the concentration will be C
1 then we are coating with another materials which concentration is called the C 2.

Then the overall material concentrations maybe we can call it as a C d. That means the
concentration of that donor; donor means we are taking that medicine inside our body so
that is why we are taking that material as donor materials. Now our body concentration is
called the receptor, so that is known as the C r; means concentration of the C r. So, the
medicines when it is going inside our body how it is going to dissolve it totally depends
upon the C d and C r; means concentration of the donor and concentration of the

receptor.

(Refer Slide Time: 11:19)
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Release mechanism laws:

Considering, as a first approach, that the release rate obeys a true diffusion mechanism,
Fick law applies to express either the flow of particles (or the mass) released (M) per unit
time (t) and surface (S) or the release speed. All of these values are proportional to the
difference in concentration on both sides of the membrane.

This may be related written:

M= SD (C-CYh) m |

Flux speed of release diffusion coefficient concentration gradient (Table 1)

Speed of release Diffusion coefficient

concentration gradient
dM/Sdt dM/dt D(C,-C,) or D(C;-C,)/h
Table I: the flux is proportional to the concentration gradient.
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So here, this loss is actually the name of that scientist which is called the Fick law. So,
this is the standard law by which generally we are following this kind of release
mechanisms. So, considering as a first approach that the release rate obeys the true

diffusion mechanisms; Fick law applies to express either the flow of particles released



per unit time and surface of the release speed. All of these values are proportional to the
direct difference in concentration on both sides of the membrane; these may be related

written dM by dt is equal to s D into C 1 minus C 2 by h.

So, here this is the famous equations for the Ficks law. In this particular case what it is
telling that it depends upon the concentrations it depends upon the speed. Suppose the
drug is coated by some kind of polymeric materials, so it depends upon the concentration
in between the body and in between the drug so that the drug how fast it will go towards
the body and it can work.

So here, the flux speed of release diffusion coefficient concentration gradient which we
have shown in this particular table is known as the flux is called the dM by s dt speed of
release is equal to dM by dt diffusion coefficient concentration of gradient D into C 1
minus C 2 or maybe D C 1 minus C 2 by h; h is nothing but the thickness of that
particular core materials and particular coating materials or maybe the core materials and
C 1 C 2 is the concentrations of that substrate or maybe that core materials and the

coating materials.

(Refer Slide Time: 13:04)

As a consequence, the concentration on both sides of the encapsulating membrane of
thickness h must be considered with the help of a variable K, designed as the partition
coefficient or distribution coefficient where C, and C,on one side and C, and C, on the
other side, respectively, indicate the concentration in the donor compartment and the
receiver compartment, with or without interfacial phenomena.

K=C,/C=C,/C, (2)
Tt results in the introduction of a permeability coefficient P which has units of linear
velocity m/h.

P=DK/h @)
Thus the velocity of the release through a polymeric film obeys relation

AM/dt=PS(C,-C,) (4)
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So, here when you are going through these equations it will tell us that what is the
kinetics actually is behind these particular mechanisms. It will depend upon the
permeability also of that particular polymer. So, whatever the polymer pores are there if

it is bigger or maybe if it is smaller whether how much time the polymer needs to



dissolve inside our body. So, it totally depends upon how the medicine will act with our

body so easily.

(Refer Slide Time: 13:24)

If we indicate by Cy, the initial concentration in the donor compartment and C, the
concentration in the receiver compartment, we can write:

C,=Cpo-Cy (5)
Thatistosay:  Cp-C,=C,,-2C, (6)
By expressing the value of the concentration C, we obtain
| C.=MV soM=C,V (1)
C
— G C—
Concentration gradient across a
membrane of thickness h (a) G
without interfacial phenomena G c
(b) With interfacial phenomena; b h
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In this particular case from this graph actually we can easily understand that how the
medicine is working inside our body. C 1 is nothing but our core materials, C 2 is
nothing but the concentration of coating material, and h is the thickness of that particular
shell onto the core materials itself. So, it totally time dependent as | have already told, so
these total systems C 1 plus C 2 is known as the C d that is the concentration of the
donor that means the whole medicines and C r is the concentration of our body. So, when

we are taking some kind of medicines it totally depend upon the concentrations.

So, first the concentration will be higher at that particular core material then with time or
maybe with thickness slowly slowly the concentration will be going down at the wall of
that C 2 means core shell materials. And then these C 2 is total depend upon the C r. So,
there should be some kind of concentration difference in between the C 2 and C r then

only that medicine will directly go and it can work with our body itself.

So, concentration gradient across a membrane of thickness h without interfacial
phenomena with interfacial phenomena so this is called the without interfacial
phenomena and this is called with interfacial phenomena. So, these all are the logics

behind the mechanisms and kinetics.



(Refer Slide Time: 14:45)

We can deduce that:

|dC/dt=PShY (C,,-2C) ® |

If the concentration in the receiver compartment close to zero (sink conditions), equation (8) is
sunplified and leads to

[dCJdt=PSAVC,, so C,=PSHVC,,t © |

The slope of the curve Cr = f(t) allows the determination of P. If the preceding condition
i1s no longer licit, it is necessary to integrate the equation which leads to:

' Log ((Cyy/2 - C,)/Cyy/2)) = -2 (PSV)t (10) |

The two preceding formulas are valid only when a stationary state is reached quasi-
instantaneously. Tn the general case, we must write that:

C,=PS C/hV (t-h¥6D) iny
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So, if we go further up to that equation here also it depends upon the slope of that
particular ingredient. And not only that this is the actually the summarizations of the
whole law where it can tells that the close to the zero means sink conditions that was
almost the concentration will be in to the same level, then only the medicine will act

properly inside our body.

(Refer Slide Time: 15:06)

* The interaction with the time axis
defines the boundary between
stationary states and the  non-
stationary states. This is shown in
figure below and it corresponds to a
point T as follows:

T=h¥6D

* It is thus usual to note the three types
of curves in figure to illustrate the
kinetics of the release encapsulated
materials.
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So here, this is a one literature review results or maybe one kind of results what we are

getting from some literature or maybe it has been developed by some scientist. So, the



interaction with the time axis defines the boundary between stationary states and the non
stationary states. This is shown in figure below and it correspondence to a point tau as
follows is equal to h square by 6D. So here, the y axis is giving you the micrograms
released means how much medicine is releasing with time and the x axis is giving the

days; means what is the time period of that particular medicines.

It is a simple method, so if the drug molecules will be bigger or maybe the quantity will
be bigger it needs more time to dissolve inside our body, and if the particle or maybe
quantity will be lesser so that time it needs the lesser time to dissolve in our body. So,
where we can see that when we are talking at taking the 40 microns means gram released
over there it needs around 50 to 60 days, but when we are taking about the 10 microns
size and then it micrograms released is almost 140 it needs 50. That means, the particle
size is less, but the quantity is more but it needs the same time for dissolving.

(Refer Slide Time: 16:31)

Controlled release drug delivery systems components:

ProDrug Active Drug

-

N
[ehse
}

Active drug

Polymer

Release-controlling agents:

* Membrane formers
* Matrix formers
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Next we are going to discuss about the control released drug delivery system
components. From this particular figure you can understand that we have given two
mechanisms over there one is called the pro drug another one is called the active drug; |
am coming later. So, first if we follow this check one is called the active drug, one is
called the polymer, and another one is called the release controlling agents like

membrane formers or may be the matrix former. As | already discussed inside the



medicines covered by some kind of polymers then our body fluid, so whatever how it

will work it totally depends upon the characteristics of these materials.

So, in these pro drug concept we are going to tell you that we are taking some medicines,
but that medicines needs some environment specific environments whether some acidic
environment or maybe some basic environment, some neutral environment, some
particular pH concentrations then only that medicines can be activated. So that is why it
is known as the pro drug concentrations. And another one is called the active drug that
does not needs any kind of environment; in any environment the drug can be

automatically activated.

Next, till now we are discussing about the how we are making the microcapsules, how
we are taking that medicines, how it is working inside our body. So now, this is some
kind of techniques by which we can see or maybe characterized our microcapsules.

(Refer Slide Time: 17:46)

' Evaluation of microcapsules:

U Percentage yield:
The total amount of microcapsules obtained was weighed and the percentage vield calculated.
Taking into consideration of the drug and polymer.
Percentage yield= amount of microcapsule obtained/theoretical amount *100

U Scanning electron microscopy:
+  Scanning electron photomicrographs of drug loaded ethyl cellulose microcapsules were taken.
+ Asmall amount of microcapsules was spread on gold stub and was placed in the chamber.
+ The SEM photomicrographs was taken at the acceleration voltage of 20 KV.

Q Particle size analysis:
For sizc distribution analysis. diflcrent sizcs in a batch were scparated by sicving using a sct off
standard sieves. The amounts retained on different sieves were weighed.

U Encapsulation efficiency:
Encapsulation efficieny was calculated using the formula
Encapsulation efficiency = Actual drug content/ theorctical drug content *100
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So, fist one is called the percentage yield: the total amount of microcapsules obtained
was weighed and the percentage yield calculated, taking into considerations of the drug
and the polymer. Percentage yield amount of microcapsules obtained oblique theoretical
amount in 200. So, that will give you the percentage yield of that particular drug.

Then we are having that scanning electron microscopy, so by which we can characterize

this kind of drug. So, scanning electron micro photomicrographs of drug loaded ethyl



cellulose microcapsules were taken, a small amount of microcapsules were sprayed on
gold stub and was placed in the chamber, the SEM photomicrographs was taken at the

exhalation voltage of 20 KV.

For size distribution analysis different size in a batch were separated by sieving using a
set of standard sieves and then encapsulation efficiency, which is nothing but the actual
drug content by the theoretical drug content into the 100 percent. So here, just we are
going to characterize what is the polymeric conditions, how we are going to characterize
those polymers by the efficient methods, how we are calculating the number of pores or
maybe the permeability of that particular polymer so that drug can easily be go through

with that pores and react with our body fluids.

So now, we are going to discuss some in-vitro methods for studying the releasing
characteristics. So, in-vitro method, means generally we are going to do this is all kind of
preliminary research generally we can call it, these kind of research generally or maybe
normally we are doing in our lab itself. So, simple by doing some kind of chemical
treatment or maybe that by simply using the chemistry we are doing this kind of
experiments by petridis or maybe some test tubes.

(Refer Slide Time: 19:27)

L A
In-vitro methods for studying release characteristics:

| There is a need for experimental methods which allow the release characteristics and
| permeability of a drug through membrane to be determined.

» For this purpose. a number of m-viro and in-vivo
techniques have been reported.

7 In-vitro drug rcleasc studics arc cmployed as a quality
control procedure in pharmaceutical production. in product
devclopment clc.

~ The influence of technologically defined conditions and
difliculty in simulating n-vivo conditions has led Lo
development of a number of in-vitro relcasc methods for
buccal formulations; however no standard in-viiro method
has yet been developed.

~ Different workers have used apparatus of varying designs
and under varying conditions. depending on the shape and
application of the dosage form developed.

NPTEL ONUNE
0 SLROCACE CERTIFICATION COURSE l" ADVANCED COMPOSITE LAB

There is a need for experimental methods which allow the release characteristics and
permeability of a drug through membrane to be determined. Here, this is the first step by

which we are going to use that whether our mechanisms is working or not, our polymer



is dissolving or not, our drug is perfectly working on not. Then based on these results we
are going for the in-vivo. That means, after that we are going to pull insert that medicines
into the body or maybe into the mice so that it can properly work inside the body or not
whether our body is accepting that particular medicines or not; so these all at the later

stage by which we can do this kind of techniques.

So, for this purpose a number of in-vitro and in-vitro techniques have been reported. In-
vitro drug release studies are employed as a quality control procedure in pharmaceutical
productions in product development. The influence of technology defined conditions and
difficulty in simulating in-vivo conditions has led to development and number of in-vitro
release methods for buccal formulations; however no standard in-vitro method has yet
been developed. So, from these particular case you can see that we are having the
medicines which is quoted by some kind of polymeric missile then when it is going
inside the blood vessels it totally depends upon the pH concentrations of that particular
blood; whether that pH concentration of that particular blood sweeps with the pH
conditions what is need to activate for this polymeric messily will be the same then only
the drug can be work finely, otherwise we have to keep that blood pH concentrations we

have to change then only the drug will be activated and it will work perfectly.

So here, we are talking about some kind of the cancer cells, so by which it can work in
two different medium actually. So, drugs are selectively released from the missiles under
the acidic conditions in the endosomes and all lissomes pH means 5 to 6. So, only for
this particular environment that drug can work otherwise if we take that drug it will not

work inside our body unless and until it will get the perfect conditions for each.

So, now we are going to discuss the controlled drug delivery systems. So here, how we
are going to do it or maybe how we are going to follow this path.



(Refer Slide Time: 21:41)

'Controlled drug delivery systems (CDDS):
"+ Provide continuous release of their active ingredients at a predetermined rate for a
‘ predetermuned time.

* Designed for oral, parental, ocular and transdermal applications.

\
Advantages of CDDS:

+ More uniform blood concentration and reduction in fluctuation in
stcady statc levels-results in a better control of discase conditions.

* More consistent and prolonged therapeutic effect.

* Deercasc incidence of adverse cflects and toxic cllects.

* Reduced dosing frequency and improved patient compliance.

* Better drug utilization.

Objective of CDDS:

* To provide an cxtended
duration of action.

* To provide localization of
dmg at active site
(targeted DDS).

Disadvantages:

* Dose dumping and Controlled release.
‘ *  Drug release from the dosage form is al a constant ratc (i.c. zero order) through
| out the time period e.¢. OROS, TTS. Implants.
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So, first one is called provide continuous release of their active ingredients at a
predetermined rate for a predetermined time. So, we are taking the medicines, but the
thing is that how fast that medicine will work with our body that depends upon the
concentrations or maybe the quantity or maybe the release rate. And another one is called
the how much time that medicines will work for our body. So, based on that generally
doctors prescribe us medicines for a twice a day or maybe single a day on may be thrice
a day. So, how our body can react with that medicine or maybe how our body can accept
that medicine so quickly, it depends upon the time, it depends upon the conditions and so

on.

So here, what are the advantages of these particular techniques? First is called a more
uniform blood concentrations and reductions in fluctuation in steady state level results in
a better control of disease conditions, more consistent and prolonged therapeutic effect,
decreased incidence of adverse effect and toxic effects, reduced dosing frequency and
improve patient compliances and better drug utilization. So, these all are the advantages
for these particular techniques. Of course, there are some objectives why we are going to
do actually. So, to provide an extended duration of actions to provide localization of drug

at active site; that means, targeted drug delivery systems.

So, when we are talking about disadvantages of course there is certain disadvantages also

otherwise no improvement will be done. So, those dumping and control release drug



release from the dosages from it is at a constant rate; that means zero order throughout of
time period; OROS, TTS, implants, these all are the examples for these particular

techniques.

(Refer Slide Time: 23:32)

Sustained release & extended release:
Sustained release:
¢ The term sustained release has been constantly used to describe a pharmaceutical dosage form
formulated to retard the relcase of a therapeutic agent such that its appearance in the systemic
circulation is delayed/ prolonged & its plasma profile is sustained in duration.
* Drug relcasc is slow over longer periods of time to maintain the blood drug concentration within the
therapeutically cfiective range for extended period of time ¢.g. Matrix tablets. coated pellets.
* Basic goal of therapy to achieve steady state blood level that is therapeutically effective and non
toxic for an extended period of time.

Disadvantages:

¢+ The physician  has  less
Mlexibility in adjusting dosage
fegumens.

* Dose adjustments is diflicult

+  Possibility of dose dumping

+ Not all drgs are suitable
candidates for [ormulation as
prolonged action medication.

NPTEL ONUNE
6 ERACUI CERTIFICATION COURSE B4 Aovanceo composTe 18

Next we are going to discuss about the sustained release and the extended release. So,
when we are talking about the sustained release is totally the time dependent one. So,
here the term sustained release has been constantly used to describe a pharmaceutical
dosage from formulated to return the release of a theoretic agent such that it is
appearance in the systemic circulation is delayed prolonged or it is plasma profile is
sustained in durations. The drug release is slow over longer periods of time to maintain
the blood drug concentration within the theoretically effective range of extended period

of time means metric tablets, coated pellets.

So, already | have discussed a little bit about these sustained release and the extended
release. So here, what are the advantages of sustained release drugs? Improve patient
convenience compliance due to less frequent drug administration’s, avoid danger of
systemic toxicity with more potent drugs, total amount of dose is decreased, reduction in
healthcare cost during improved therapy, short a treatment period and less frequency of

dosing.

There are certain disadvantages: the physician has less feasibility in adjusting doses

regiments, dose adjustments is difficult possibility of dose dumping because it is very



difficult because it depends upon person to person that how the conditions is there inside
our body. So, whether that medicines is needs for maybe 1 hour to activate or maybe 2
hour to activate or 3 hour to activate. So, that is why there is some kind of difficulties
may come for the doctor to prescribe these medicines.

(Refer Slide Time: 24:56)

Sustained and controlled drug release profile

Controlled release:

* Controlled drug delivery used to deliver the drug at a
predetermined rate for a specified period of time.

o It is perfectly zero order release that is the drug release
over time irrespective of concentration.

Advantages: Disadvantages:

* Delivery ol drug takes place

n solution form, which is
ready for adsorption.

+ Improved

+ Tloxicity may occur due
{0 dose dumping.
* Size of hole is eritical

paticnt
due to reduced.

CONTROLLED
RELEASE
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But when we are talking about the controlled release, so controlled drug delivery used to
deliver the drug at a predetermined rate for a specified period of time. So, everything is
known to me that how, what should be the controlled atmosphere, what should be the
controlled conditions by which we can activate these medicines.

So, it is perfectly zero other release that is the drug will is over time irrespective of the
concentrations. So, here the advantages are: delivery of drug takes place in solution form
which is ready for adsorptions, improve patient compliance due to reduced dosing
frequency, prolonged therapeutic effect with uniform blood concentrations. So, these all
are the advantages. And of course there is certain kind of disadvantages also: toxicity
may occur due to dose dumping size of hole is critical factor, special equipment is
required for making an orifice, surgery may require for removal of device increases in
case of implantable systems. So control level means, it can be controlled by us and the

previous one it cannot controlled by us,

So, when you are talking about the controlled release it depends upon the diffusions

control, chemically activated, pulsatile and the solvent activated. So, when you are



talking about the diffusion control it depends upon the matrix systems membrane,
reservoirs. When you are talking about the chemically activated it depends upon the
biodegradable, polymers, pendent, and chain chemistry. So, it totally depends upon
certain theory that how that polymer, how the drug will react with our body and how it
can work with our body systems. So, from this particular figure also we can see that if
we take the multiple dosing of conventional dosage. So, there is some kind of valley
where the plasma drug concentration will be the lesser one, but when we are going for
some high value then maybe the toxic level can be increased. So, it totally gives you
some kind of therapeutic level and some kind of sub therapeutic level of that particular

medicine.

So, already we have reached the last slide of this particular lecture. In this particular slide
we can summarize that what we have discussed till now that we have discussed about the

controlled drug layer systems depending upon so many mechanisms.

(Refer Slide Time: 27:16)

- A
Summary:

+ It can be summarized that the aim of microencapsulation is the isolation
of core from its surroundings.

* The methods and mechanism of controlled release and different release
mechanism laws has been discussed.

* The evaluation of microcapsules and controlled drug delivery system is
also studied.
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We have given the Fick’s law by which the drug release kinetics actually working or
maybe the based on. And also the evolutions of the microcapsules and controlled drug

delivery systems are also studied from this particular lecture.

Thank you.



