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INTRODUCTION: 
Oral drug delivery is the most widely utilized route of 
administration among all the routes [nasal, ophthalmic, 
rectal, transdermal and Parental routes] that have been 
explored for systemic delivery of drugs via 
pharmaceutical products of different dosage form. Oral 
route is considered most natural, uncomplicated, 
convenient and safe [in respect to Parenteral route] due 
to its ease of administration, patient acceptance, and 
cost-effective manufacturing process. Pharmaceutical 
products designed for oral delivery are mainly immediate 
release type or conventional drug delivery systems, which 
are designed for immediate release of drug for rapid 
absorption. These immediate release dosage forms have 
some limitations such as:  
1) Drug with short half-life requires frequent 
administration, which increases chances of missing dose 
of drug leading to poor patient compliance. 
2) A typical peak-valley plasma concentration-time profile 
is obtained which makes attainment of steady state 
condition difficult. 
3) The fluctuating drug levels may lead to precipitation of 
adverse effects especially of a drug with small therapeutic 
index, whenever overmedication occurs. In order to 
overcome the drawbacks of conventional drug delivery 
systems, several technical advancements have led to the 
development of controlled drug delivery system that 

could revolutionize method of medication and provide a 
number of therapeutic benefits[39]. 
A tablet is a pharmaceutical dosage form. It comprises a 
mixture of active substances and excipients, usually in 
powder form, pressed or compacted from a powder into 
a solid dose. The excipients can include diluents, binders 
or granulating agents, glidants (flow aids) and lubricants 
to ensure efficient tabletting; disintegrants to promote 
tablet break-up in the digestive tract; sweeteners or 
flavours to enhance taste; and pigments to make the 
tablets visually attractive. A polymer coating is often 
applied to make the tablet smoother and easier to 
swallow, to control the release rate of the active 
ingredient, to make it more resistant to the environment 
(extending  shelf life), or to enhance the tablet's 
appearance address the multi model mechanism of the 
pain a unimodal pain killer is no sufficient so for 
moderate to severe pain multimodal drug combination is 
require  The tramadol is central analgesic drug which is 
use for chronic pain. To reduce the side effect 
paracetamol is add for reduce the dose of tramadol and 
increase the therapeutic effect that produce synergic 
effect [5]. 
A multimodal (or balanced) approach to anaesthesia is a 
familiar concept that offers important benefits in the 
management of both acute and chronic pain. Rational 
combinations of analgesic agents with different 
mechanisms of action can achieve improved efficacy 
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and/or tolerability and safety compared with analgesic 
doses of the individual drugs. Combining different agents 
also enhances efficacy in complex pain states that involve 
multiple causes. Combinations of paracetamol plus a 
weak opioid agent are widely used. One such 
combination, paracetamol plus tramadol, exploits the 
well-established complementary pharmacokinetics and 
mechanisms of action of these two drugs. This 
combination has demonstrated genuine synergy in 
animal studies and also combines paracetamol's rapid 
onset of efficacy with tramadol's prolonged analgesic 
effect. Numerous studies have confirmed the efficacy and 
tolerability of paracetamol plus tramadol in both acute 
and chronic pain. As a single-dose treatment for acute 
post-operative pain, this combination delivers rapid and 
sustained pain relief that is greater than either agent 
alone. There is also extensive evidence for efficacy in the 
long-term management of chronic pain conditions, 
including osteoarthritis, low back pain and fibromyalgia. 
In the setting of chronic pain, paracetamol plus tramadol 
has shown sustained efficacy, safety and tolerability for 
up to 2 years without the development of tolerance. The 
efficacy of this combination has been demonstrated as 
well in respect to reduction of pain intensity and, more 
importantly, with regard to improvement of function and 
quality of life and the reduction of disability. Comparative 
trials have shown that paracetamol plus tramadol has 
comparable efficacy to paracetamol plus codeine, but 
with reduced somnolence and constipation compared 
with the codeine combination. The paracetamol plus 
tramadol combination is also free of organ toxicity 
associated with selective and non-selective non-steroidal 
anti-inflammatory drugs. Hence, paracetamol plus 
tramadol offers an effective and well-tolerated 
alternative to anti-inflammatory drugs or other 
paracetamol plus weak opioid combinations. [3] 
Contents 
• 1 Types 
o 1.1 Pill 
o 1.2 Caplet 
o 1.3 Orally disintegrating tablet (ODT) 
• 2 Tabletting formulations 
• 3 Advantages and disadvantages 
• 4 Tablet properties 
• 5 Manufacturing 
o 5.1 Manufacture of the tableting blend 
o 5.2 Wet granulation 
o 5.3 Dry granulation 
o 5.4 Granule lubrication 
o 5.5 Manufacture of the tablets 
o 5.6 Tablet compaction simulator 

o 5.7 Tablet presses 
o 5.8 Tablet coating 
o 5.9 Pill-splitters 
1. Types 
• Pill 
"The Pill", a general nickname for the combined oral 
contraceptive pill (COCP) Today, pills include tablets, 
capsules, and variants thereof like caplets—essentially 
anything with medication that can be digested, minus the 
liquid forms, colloquially falls into the pill category. 
• Variations on a common tablet design, which can be 
distinguished by both color and shape A smooth, coated, 
oval-shaped medicinal tablet in the shape of a capsules, 
and are called "caplets". 
• Orally disintegrating tablet (ODT) 
Olanzapine ODT blister pack with "wafer" tablets that 
which rapidly dissolves in saliva. An orally disintegrating 
tablet or orodispersible tablet (ODT), is a drug dosage 
form available for a limited range of over-the-counter 
(OTC) and prescription medications. 
2. Tabletting formulations 
In the tablet-pressing process, it is important that all 
ingredients be fairly dry, powdered or granular, 
somewhat uniform in particle size, and freely flowing. 
Mixed particle sized powders segregate during 
manufacturing operations due to different densities, 
which can result in tablets with poor drug or active 
pharmaceutical ingredient (API) content uniformity but 
granulation should prevent this. Content uniformity 
ensures that the same API dose is delivered with each 
tablet. Some APIs may be tableted as pure substances, 
but this is rarely the case; most formulations include 
excipients. Normally, a pharmacologically inactive 
ingredient (excipient) termed a binder is added to help 
hold the tablet together and give it strength. A wide 
variety of binders may be used, some common ones 
including lactose, dibasic calcium phosphate, sucrose, 
corn (maize) starch, microcrystalline cellulose, 
povidonepolyvinylpyrrolidone and modified cellulose (for 
example hydroxypropyl methylcellulose and 
hydroxyethylcellulose). [24] 
3. Advantages and disadvantages 
Tablets are simple and convenient to use. They provide 
an accurately measured dosage of the active ingredient in 
a convenient portable package, and can be designed to 
protect unstable medications or disguise unpalatable 
ingredients. Colored coatings, embossed markings and 
printing can be used to aid tablet recognition. 
Manufacturing processes and techniques can provide 
tablets special properties, for example, sustained release 
or fast dissolving formulations. 
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Some drugs may be unsuitable for administration by the 
oral route. For example, protein drugs such as insulin may 
be denatured by stomach acids. Such drugs cannot be 
made into tablets. Some drugs may be deactivated by the 
liver when they are carried there from the 
gastrointestinal tract by the hepatic portal vein (the "first 
pass effect"), making them unsuitable for oral use. Drugs 
which can be taken sublingually are absorbed through the 
oral mucosae, so that they bypass the liver and are less 
susceptible to the first pass effect. The oral bioavailability 
of some drugs may be low due to poor absorption from 
the gastrointestinal tract. Such drugs may need to be 
given in very high doses or by injection. For drugs that 
need to have rapid onset, or that have severe side 
effects, the oral route may not be suitable. For example 
salbutamol, used to treat problems in the pulmonary 
system, can have effects on the heart and circulation if 
taken orally; these effects are greatly reduced by inhaling 
smaller doses direct to the required site of action. A 
proportion of the population have difficulties swallowing 
tablets either because they just don't like taking them or 
because their medical condition makes it difficult for 
them (dysphagia, vomiting). In such instances it may be 
better to consider alternative dosage form or 
administration route. [21] 
4. Tablet properties 
Tablets can be made in virtually any shape, although 
requirements of patients and tableting machines mean 
that most are round, oval or capsule shaped. More 
unusual shapes have been manufactured but patients 
find these harder to swallow, and they are more 
vulnerable to chipping or manufacturing problems. Tablet 
diameter and shape are determined by the machine 
tooling used to produce them - a die plus an upper and a 
lower punch are required. This is called a station of 
tooling. The thickness is determined by the amount of 
tablet material and the position of the punches in relation 
to each other during compression. Once this is done, we 
can measure the corresponding pressure applied during 
compression. The shorter the distance between the 
punches, thickness, and the greater the pressure applied 
during compression, and sometimes the harder the 
tablet. Tablets need to be hard enough that they don't 
break up in the bottle, yet friable enough that they 
disintegrate in the gastric tract. [9] 
5. Manufacturing 
• Manufacture of the tableting blend 
In the tablet pressing process, the main guideline is to 
ensure that the appropriate amount of active ingredient 
is in each tablet. Hence, all the ingredients should be 
well-mixed. If a sufficiently homogenous mix of the 

components cannot be obtained with simple blending 
processes, the ingredients must be granulated prior to 
compression to assure an even distribution of the active 
compound in the final tablet. Two basic techniques are 
used to granulate powders for compression into a tablet: 
wet granulation and dry granulation. Powders that can be 
mixed well do not require granulation and can be 
compressed into tablets through direct compression. 
• Wet granulation 
Wet granulation is a process of using a liquid binder to 
lightly agglomerate the powder mixture. The amount of 
liquid has to be properly controlled, as over-wetting will 
cause the granules to be too hard and under-wetting will 
cause them to be too soft and friable. Aqueous solutions 
have the advantage of being safer to deal with than 
solvent-based systems but may not be suitable for drugs 
which are degraded by hydrolysis. [27] 
Procedure 
1. The active ingredient and excipients are weighed 
and mixed. 
2. The wet granulate is prepared by adding the liquid 
binder–adhesive to the powder blend and mixing 
thoroughly. Examples of binders/adhesives include 
aqueous preparations of cornstarch, natural gums such as 
acacia, cellulose derivatives such as methyl cellulose, 
gelatin, and povidone. 
3. Screening the damp mass through a mesh to form 
pellets or granules. 
4. Drying the granulation. A conventional tray-dryer or 
fluid-bed dryer are most commonly used. 
5. After the granules are dried, they are passed 
through a screen of smaller size than the one used for the 
wet mass to create granules of uniform size. 
Low shear wet granulation processes use very simple 
mixing equipment, and can take a considerable time to 
achieve a uniformly mixed state. High shear wet 
granulation processes use equipment that mixes the 
powder and liquid at a very fast rate, and thus speeds up 
the manufacturing process. Fluid bed granulation is a 
multiple-step wet granulation process performed in the 
same vessel to pre-heat, granulate, and dry the powders. 
It is used because it allows close control of the 
granulation process. [34] 
• Dry granulation 
Dry granulation processes create granules by light 
compaction of the powder blend under low pressures. 
The compacts so-formed are broken up gently to produce 
granules (agglomerates). This process is often used when 
the product to be granulated is sensitive to moisture and 
heat. Dry granulation can be conducted on a tablet press 
using slugging tooling or on a roll press called a roller 
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compactor. Dry granulation equipment offers a wide 
range of pressures to attain proper densification and 
granule formation. Dry granulation is simpler than wet 
granulation, therefore the cost is reduced. However, dry 
granulation often produces a higher percentage of fine 
granules, which can compromise the quality or create 
yield problems for the tablet. Dry granulation requires 
drugs or excipients with cohesive properties, and a 'dry 
binder' may need to be added to the formulation to 
facilitate the formation of granules. 
• Granule lubrication 
After granulation, a final lubrication step is used to 
ensure that the tableting blend does not stick to the 
equipment during the tableting process. This usually 
involves low shear blending of the granules with a 
powdered lubricant, such as magnesium stearate or 
stearic acid. 
• Manufacture of the tablets 
Tablets that failed due to capping and lamination 
compared to a normal tablet. Whatever process is used 
to make the tableting blend, the process of making a 
tablet by powder compaction is very similar. First, the 
powder is filled into the die from above. The mass of 
powder is determined by the position of the lower punch 
in the die, the cross-sectional area of the die, and the 
powder density. At this stage, adjustments to the tablet 
weight are normally made by repositioning the lower 
punch. After die filling, the upper punch is lowered into 
the die and the powder is uniaxially compressed to a 
porosity of between 5 and 20%. The compression can 
take place in one or two stages (main compression, and, 
sometimes, pre-compression or tamping) and for 
commercial production occurs very fast (500–50 ms per 
tablet). Finally, the upper punch is pulled up and out of 
the die (decompression), and the tablet is ejected from 
the die by lifting the lower punch until its upper surface is 
flush with the top face of the die. This process is repeated 
for each tablet. 
Common problems encountered during tablet 
manufacturing operations include: 
• Fluctuations in tablet weight, usually caused by 
uneven powder flow into the die due to poor powder 
flow properties. 
• Fluctuations in dosage of the Active Pharmaceutical 
Ingredient, caused by uneven distribution of the API in 
the tableting blend (either due to poor mixing or 
separation in process. 
• Sticking of the powder blend to the tablet tooling, 
due to inadequate lubrication, worn or dirty tooling, or a 
sticky powder formulation 

• Capping, lamination or chipping. This is caused by air 
being compressed with the tablet formulation and then 
expanding when the punch is released: if this breaks the 
tablet apart, it can be due to incorrect machine settings, 
or due to incorrect formulation: either because the tablet 
formulation is too brittle or not adhesive enough, or 
because the powder being fed to the tablet press 
contains too much air (has too low bulk density). 
Capping can also occur due to high moisture content. [22] 
• Tablet compaction simulator 
Tablet formulations are designed and tested using a 
laboratory machine called a Tablet Compaction Simulator 
or Powder Compaction Simulator. This is a computer 
controlled device that can measure the punch positions, 
punch pressures, friction forces, die wall pressures, and 
sometimes the tablet internal temperature during the 
compaction event. Numerous experiments with small 
quantities of different mixtures can be performed to 
optimise a formulation. Mathematically corrected punch 
motions can be programmed to simulate any type and 
model of production tablet press. Initial quantities of 
active pharmaceutical ingredients are very expensive to 
produce, and using a Compaction Simulator reduces the 
amount of powder required for product development. 
• Tablet presses 
An old Cadmach rotary tablet press 
Tablet presses, also called tableting machines, range from 
small, inexpensive bench-top models that make one 
tablet at a time (single-station presses), with only around 
a half-ton pressure, to large, computerized, industrial 
models (multi-station rotary presses) that can make 
hundreds of thousands to millions of tablets an hour with 
much greater pressure. The tablet press is an essential 
piece of machinery for any pharmaceutical and 
nutraceutical manufacturer. Common manufacturers of 
tablet presses include Stokes, Fette Compacting, Korsch, 
Kikusui, Manesty, B&D, IMA and Courtoy. Tablet presses 
must allow the operator to adjust the position of the 
lower and upper punches accurately, so that the tablet 
weight, thickness and density can each be controlled. This 
is achieved using a series of cams, rollers, and/or tracks 
that act on the tablet tooling (punches). Mechanical 
systems are also incorporated for die filling, and for 
ejecting and removing the tablets from the press after 
compression. Pharmaceutical tablet presses are required 
to be easy to clean and quick to reconfigure with 
different tooling, because they are usually used to 
manufacture many different products. There are 2 main 
standards of tablet tooling used in pharmaceutical 
industry: American standard ‘TSM’ and European 
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standard ‘EU’. TSM and EU configurations are similar to 
each other but cannot be interchanged.  
• Tablet coating 
Many tablets today are coated after being pressed. 
Although sugar-coating was popular in the past, the 
process has many drawbacks. Modern tablet coatings are 
polymer and polysaccharide based, with plasticizers and 
pigments included. Tablet coatings must be stable and 
strong enough to survive the handling of the tablet, must 
not make tablets stick together during the coating 
process, and must follow the fine contours of embossed 
characters or logos on tablets. Coatings are necessary for 
tablets that have an unpleasant taste, and a smoother 
finish makes large tablets easier to swallow. Tablet 
coatings are also useful to extend the shelf-life of 
components that are sensitive to moisture or oxidation. 
Special coatings (for example with pearlescent effects) 
can enhance brand recognition. [20] 
There are two types of coating machines used in the 
pharmaceutical industry: coating pans and automatic 
coaters. Coating pans are used mostly for sugar coating of 
pellets. Automatic coaters are used for all kinds of 
coatings; they can be equipped with remote control 
panel, dehumidifier, and dust collectors. The explosion-
proof design is required for alcohol containing coatings. 
• Pill-splitters 
It is sometimes necessary to split tablets into halves or 
quarters. Tablets are easier to break accurately if scored, 
but there are devices called pill-splitters which cut 
unscored and scored tablets. Tablets with special coatings 
(for example enteric coatings or controlled-release 
coatings) should not be broken before use, as this will 
expose the tablet core to the digestive juices, 
circumventing the intended delayed-release effect. [1] 
Evaluation of Tablet  
A. Preformation study 
a. Bulk Density: Bulk density of a powder is defined as 
the ratio of the mass of the powder and its bulk volume. 
For bulk density determination a weigh quantity of the 
powder material is introduce into a graduated measuring 
cylinder and volume of powder is determine. 
Bulk Density = Mass of the powder/ Bulk volume 

b. Granule Density: Granule density is the ratio of the 
mass of the granular powder and the volume occupied by 
the granular material together with its intraparticle 
spaces. 
Granule density = Mass of the granular powder/ Granule 
Volume 
c. Tapped Density: For determination of the bulk density, 
a weigh quantity of the granular powder is introduced 
into a graduated measuring cylinder and is tapped 
mechanically either manually or using a tapping device till 
a constant volume is obtained. 
Tapped density = Mass of the granular powder/ Tapped 
volume of granules 
d. Compressibility Index: 
C= 100(1 - ? B /? T) 
Where? B is the freely settled bulk density of the 
granules, and? T is the tapped bulk density of the 
granules. A Carr’s index greater than 25 is considered to 
be an indication of poor flowability, and below 15, of 
good flowability. 
e. Angle of Repose: The angle of repose is determine by 
allowing mass of powdered to flow freely through an 
orifice from a certain height and form a conical heap on 
the horizontal surface. The angle of repose is determined 
by the formula: 
tanθ = h/r 
Or θ = tan-1 h/r 
Where, θ is the angle of repose, h is the height of the 
heap of powder and 
r is the radius of the base of the heap of powder. 
B. Post Compression Characterization 
a. Weight Variation Test: The weight of tablet is 
measured to ensure that a tablet contains the proper 
amount of drug. 
1. The weight variation test is run by weighing 20 tablets 
individually. 
2. Calculate the average weight. 
3. Comparing the individual tablet weights to the average 
weight. 
4. The tablets pass the test if not more than 2 tablets go 
outside the percentage limit. 

 
Table 1: 

 
Average weight of tablet allowed(mg) Maximum %difference 

130 or less 10% 

130-324 7.5% 

More then 324 5% 
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b. Friability Test: This test evaluates ability of tablet to 
with abrasion and edge damage during packing, handling 
and shipping. Friability is measured by the help of Roche 
friabilator. A number of pre weigh tablet is placed in 
plastic chamber that revolves at 25 rpm for 100 
revolutions. The tablet are then de-dusted and 
reweighed. The friability is calculated by the formula. 
F = (1- w/w*) 100 
Where W* is the original wt. of tablet 
W is the final wt. of tablet after test. 
Acceptance limit of friability is: 0.5 – 1%. 
c. Hardness Test: Tablet requires a certain amount of 
hardness to with stand mechanical shock of handling in 
manufacture, packaging, and shipping. Hardness is 
measured with the help of hardness tester like: 
Monsanto tester 
Pfizer tester 
Strong cob tester 
Hardness is measured with the help of Monsanto tester. 
The tester consists of a barrel containing a compressed 
spring held between two plungers. The lower plunger is 
then forced against a spring by turning a threaded 
boltuntil the tablet fractures. As the spring is compressed, 
a pointer rides along a gauge in the barrel to indicate the 
force. The force of fracture is record and the zero force 
reading is deducted from it .Hardness is measured in kg/ 
cm sq. 
d. In Vitro Drug Release profile: 
In vitro drug release profile of matrix tablet is determined 
with the help of USP dissolution apparatus type 2. In 
general, a single matrix tablet is placed in dissolution flask 
which contain 900 ml dissolution medium. The flask is 
maintained at 37º ± 0.5º C by a constant temperature 
bath. The motor is adjusted to turn at the specified speed 
(50 rpm), and sample of the fluid are withdrawn at 
intervals to determine the amount of drug in the solution. 
Matrix tablet slowly release the drug for a prolong period 
of time as compare to conventional tablet. [29] 

CONCLUSION:  
As per the above discussion, it can be easily concluded 
that multimodal tablet formulation are helpful in pure 
pain relief and the efficiency of the dose as well as they 
are also improving the patient’s compatibility. More over 
all these comes with reasonable cost. The dosage form is 
easy to optimize and very helpful in case of the number 
of other drug use of the same time. 
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