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ABSTRACT
Solid oral dosage forms are most acceptable dosage forms especially tablets aremost widely
accepted by people of different age groups.  A multifunctional and multiple unit system for oral
use are developed by filling versatile mini-tablets in a hard capsule. Some new variations are
beginning to emerge such as mini-tablets, which offer formulation flexibility.  The objective of
controlled drug delivery systems is to reduce the frequency of the dosing and to increase the
effectiveness of the drug by localization. Mini tablets can be used as a solution for the short
coming of single unit dosage forms. Mini tablets are multiple unit dosage forms and are
advantageous than pellets or any other oral dosage forms as they are easy to manufacture and
stability problems are less. Many types of mini tablets are there like bio adhesive minitablets, pH
responsive mini tablets, gastro retentive mini tablets, pediatric mini tablets, oral disintegrating
mini tablets. These mainly reduce the variation among subjects. The review emphasises on
advantages of mini tablets, types, methods of manufacturing and modes of administration and
evaluation of mini tablets.
KEYWORDS: Mini-Tablet, type, method, tooling, encapsulated mini tablet, evaluation
parameter.

INTRODUCTION [1-9]

Oral dosage forms occupy the largest and the most significant place among all pharmaceutical

dosage forms, and it considered one of the most popular drug delivery systems. The use of a

glass of water to take the dosage form orally is considered to be the easiest and most suitable

technique of administration of the drug to a patient.

Usually conventional dosage forms result in wide range of fluctuations in drug

concentration in the blood stream with consequent toxicity as a result of less amount of

efficiency. To increase the effectiveness of drug by localization at the specific site of action and

To decrease the frequency of the dosing, these main reasons behind the designing sustain or

controlled drug delivery. The oral controlled release drug delivery system included two types of

dosage forms:

 Single unit dosage forms (SUDFs)    e.g. Tablet, Capsule
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 Multiple unit dosage forms (MUDFs)  e.g. Mini tablet, Pellets, granules

In single unit dosage forms (SUDFs), Tablet or matrix enclosed in different membrane. Without

disintegrating, it is depot which release drug during passage of entire GI tract. The shell or empty

core is discharged. The dose unit to be administered should be intact as dividing dosage from to

retain a depot effect. Because of these, it should result unintended rapid release before

administration.

In multiple unit dosage forms (MUDFs), multiple unit dosage form contained in capsule or

tablet. These Mini depot are dispersed and distributed thought the GI tract when capsule or tablet

disintegrate. Mini tablet may be divided before ingestion without loss of depot effect as the

subunit act as self-contained depots. In MUDFs, the dose is divided into number of sub units,

each one containing drug. The dose is then the sum of the quantity of the drug in each sub unit.

And the functionally of the entire dose is directly correlated to the functionality of the individual

sub unit.

MINI TABLET10, 11

Mini-tablets are flat or slightly curved tablets with a diameter ranging between 1.0-3.0 mm.4

They are usually filled into a capsule, occasionally compressed into larger tablets, or sometimes

placed in sachets for easy administration. Different mini-tablets can be formulated and designed

individually, incorporated into a capsule to release the drug at different sites and at different

rates. Different combinations of mini-tablets include immediate release, delayed release, and/or

controlled release formulations. Also, combining different mini-tablets togetherincompatible

drugs can be administered. This, as a result, improves overall therapeutic outcome, and also

concurrent diseases can be treated effectively.

CONSTITUENTS OF MINI-TABLETS12

Different mini-tablets can be formulated and designed individually, incorporated into a capsule

to release the drug at different sites and at different rates. Different combinations of mini-tablets

include immediate release, delayed release, and/or controlled release formulations. Also,

combining different mini-tablets together, incompatible drugs can be administered. This, as a
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result, improves overall therapeutic outcome, and also concurrent diseases can be treated

effectively.

RELEASE PROFILE13

Due to increased surface in relation to volume, the drug can be released more efficiently incase

of mini-tablets. By applying uniform layer of a retarding film coat, the release rate of the drug

can be controlled with greater certainty. Also, mini-tablets that are formulated using different

concentrations of HPMC K100M, provides a prolonged drug release rates. The drug contained in

the mini-tablets gets released at different rates, depending upon composition of mini tablets.

Based on the release kinetic parameters calculated, it can be concluded that mini-tablets

containing HPMC K100M are particularly suitable to release the drug over hours of time

periods. By combining different doses of mini tablets, it is possible to achieve various releases

with one formulation. Due to significant smaller dimensions of the mini tablets, when compared

to normal tablets, they pass through the stomach at a more even rate. As a result, the

concentration of the drug in the blood can be easily reproduced.

ADMINISTRATION OF MINI-TABLETS DONE BY FOLLOWING METHODS14-24

1. As a single unit

2. Filled in hard gelatin capsule

3. Compressed mini-tablets presented as a biphasic drugdelivery system
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Compressed mini-tablets

There has been an increasing focus in the development of MUDFs compressed into tablets

instead offilling into hard gelatin capsules, in order to overcome the higher production costs of

capsules. Because of their size uniformity, regular shape, smooth surface, low porosity and high

mechanical strength, mini-tablets can maintain their uniformity in a more reproducible way than

pellets or granules, once they have been compressed into a tablet. Different compositions like

hydrophilic and/or hydrophobic polymers and number of mini-tablets can be used to obtain

different drug release rates. Mini-tablets can be used to produce a biphasic delivery system, by

combining a fast release form with a slow release form of the drug. Biphasic release system is

used when relief needs to be achieved quickly, and followed by a sustained phase to avoid

repeated administration of the drug. Drugs suitable for this type of administration include

nonsteroidalanti-inflammatory drugs(NSAIDs), antihypertensive, antihistaminic and anti-allergic

agents.

Compressed Mini-tablets

Encapsulated coated mini-tablets systems

Among all the possible formulations, encapsulated coated mini-tablets are widely used as it

improves drugtolerance and also yields a dose regimen that is easier to manage for patients. A

multifunctional and multiple unit system, containing different mini-tablets in a hard gelatin

capsule, can be developed by incorporating Rapid-release Mini-Tablets (RMTs), Sustained-

release Mini-Tablets (SMTs), Pulsatile Mini-Tablets (PMTs), and Delayed-onset Sustained-

release Mini-Tablets (DSMTs), each with various release rates. Based on the combinations of

minitablets, multiplied pulsatile DDS, site-specific DDS, slow/quick DDS, quick/slow DDS, and

zero-order DDS could be obtained. Rapid-release Mini-Tablets allows the development of rapid
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acting encapsulated dosage forms for fast action. However, several mini-tablets can be placed

into each capsule, which later disintegrates and releases the mini-tablets. As different mini-

tablets can be placed into each capsule, tablets with various combinations of drugs, dosage and

drug release profiles can be obtained. This as a result, improves patient compliance.

Encapsulated mini tablet

ADVANTAGES OF MINI TABLETS25-28

 Mini tablets have less inter and intra- subject variability.

 They have less risk of dose dumping.

 Mini tablets are easy to manufacture compared to pellets as they have equal dimensions,

weight withsmooth regular surface. They can be produced in a reproducible and

continuous way

 Mini tablets are good coating substrates as they have excellent size uniformity, regular

shape and asmooth surface.

 They offer high drug loading, a wide range of release rate patterns, and also fine tuning

of these releaserates.

 They offer high degree of dispersion in the GI tract, thus minimizing the risks of high

local drugconcentrations.

 Unlike pellets, mini tablets do not require any solvents for its production, as a result

problems withstability can be avoided.

 Complex manufacturing steps can be minimized in case of mini tablets when compared

to pellets whichmay require fluid bed granulator for granulation or coating as mini tablets

can be manufactured easilyby simple tableting techniques.
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COMPARISON OF MINI TABLET WITH OTHER DOSAGE FORMS29-32

Multiple unit dosage form

MINI-TABLET

Single unit dosage form

TABLET

Non-dependent on gastric emptying

easily get pass through pylorus.

Dependent on gastric emptying.

Distributed all over surface,which result

absorption is more.

Not distributed all over surface.

In this,

“Each mini-tablet depot in formulation

act individually”

So, Less chance of toxicity.

Dose dumping may not occurs.

In this,

“Drug all at once”

So, May cause toxicity

Dose dumping may occurs.

MINI TABLETS PELLETS

Manufacturing by single tableting

procedure

Demanding process like, fluid bed

granulation.extrusion

&spheronization require for

production

Not required any solvent so stability

problem avoided.

Require solvents for production, it

may be caused stability problem.
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MINI TABLETS GRANULES

Compare to granules require less

coating material.

Require more coating material.

Regular shaped smooth surface

constant surface, high mechanism

strength.

Irregular shaped

Dosage form of mini tablet is smaller

than granules.

Dosage form of granules are larger

Because mini-tablets offer many advantages, their future exploration seems to be a rich field for

both pharmaceutical and medical researchers.

TYPES OF MINI-TABLET33-38

Mini tablets can be classified based on the target site, method of manufacturing, patient needs as

follows,

1. Gastro retentive mini tablets

2. Pediatrics mini tablets

3. Bio-adhesive mini tablets

4. pH responsive mini tablets

5. Biphasic mini tablets

6. Oral disintegrating mini tablets

Gastro retentive mini tablets or Floating mini tablets:

Gastro retentive tablets are intended to release the drug in stomach for prolonged time. Generally

fortablets to float on the GI fluids content we formulate tablets by using gas generating agents in

them. Thesetablets when come in contact with food generate CO2and the generated gas is trapped

in swell able hydrocolloidwhich makes the tablet to float and retain in stomach. In normal single

unit tablets drug loading is low as thepolymer used for floating in high. In mini tablets we can
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use coating with sodium bicarbonate or calciumcarbonate (gas generating agents), Eudragits

coating in place of swell able polymers used in formulation toincrease the drug loading. Fluid

bed processor can be used for coating of mini tablets. sustained release floating mini tablets of

levodopo. Here they used 3mm minitablets core formulated with gas generating agent and coated

the core with eduragit RL30 D to get the requiredrelease.

Pediatric mini tablets:

Syrups, tablets and capsules are commonly used dosage forms for children. Syrups are liquid

dosageforms which are simple to administer and dose can be easily altered to the patient needs

on the other sidedisadvantages with these liquids dosage forms are chemical, physical, and

microbial instability, taste issues,lack of controlled release and formulation problems. In case of

tablets as they are big in size difficulty inswallowing and dose adjustment is difficult. Some time

we have to break the tablets and administer which causes loss of activity of the tablets. Patient

compliance is another issue with the conventional dosage forms. Toovercome all the above

issues formulating mini tablets can result in good patient acceptance. Min tablets areeasily

accepted by children than other dosage forms like tablets, syrups, and capsules etc.

Bio Adhesive Vaginal Mini Tablets:

Vagina is an important application site of drug delivery for local therapy of different diseases

likebacterial, fungal and protozoal infections, HIV prevention, delivery of contraceptives,

spermicides or laborinducers and for treatment of Pancreatic lesions and an alternative route of

systemic drug delivery. The dosage forms which are aimed for vaginal drug delivery should be

easy to administer withoutirritation or discomfort and should have even distribution and long

retention time there by increasing patientcompliance and adherence to therapy.The various

available dosage forms for vaginal drug delivery are creams, gels, ointments and tablets.The

problems with these are leakage, messy, less patient compliance and less retention time. Bio

adhesive mini tablets can be used for vaginal drug delivery to deliver drug accurately and for

longperiod of time. In mini tablets dose is divided into multiple units which will spread evenly in

vaginal cavitywith improved coverage in vaginal epithelium. Bio adhesive Mini tablets act by

swelling and forming microgels and releasing drug in controlled release manner and there by

maximum bioavailability can be achieved.
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pH responsive mini tablets:

The pH of human Gastro Intestinal Tract varies greatly (Stomach 1.5-3.0, upper part of small

intestineDuodenum 4.0-5.0, lower parts of SI jejunum and ileum 6.5-7.5, and colon 5.6-6.9).

pHresponsive drug releaseis required when absorption of drug is more at a particular site this can

be achieved by coating with pHresponsive release polymers like Eudragits. Generally coating is

done to granules and then they are filled intocapsules to achieve the required release at required

pH. In case of pellets control of size and size distribution isimportant before coating. To get

reproducible results, desirable pellet size and a narrow particle size distributionare required in

pellets which are difficult to achieve.

Biphasic mini tablets:

A biphasic mini tablet contains two parts a fast releasing part and a slow releasing part. First

partreleases drug immediately after administration and the second part releases drug slowly in a

controlled manner. This type can be beneficial for drugs used for hypertension where repetitive

dosing can be reduced. Differentdrugs can be compressed in to mini tablets and can be filled in

same capsules to treat different diseases. Hereimmediate release part can be compressed along

with mini tablets this immediate release part fills in voidspaces present in between mini tablets.

Biphasic mini tablets of ibuprofen where they got required releasecharacteristics for biphasic

mini tablets.

Oral disintegrating mini tablets:

Oral dispersible tablets (ODTs) are the novel dosage form which rapidly disintegrates in the

mouth (1-3min) without chewing upon oral administration and without the need of water, unlike

other conventional oralsolid dosage form. Oral Dispersible Tablets (ODTs) are also known as

“fast dissolve”, “rapidlydisintegrating”, “quick-dissolve”, “crunch-melt”, “bite-dispersible”,

“mouth-dissolve”, and “orodispersible”tablets . Oral dispersible mini tablets(ODMTs) are more

suitable for pediatric patients because of their smallsize, pleasant mouth feel and fast

disintegration in mouth.

METHODS OF MANUFACTURING MINI TABLETS39, 40

Some of the methods that can be used for the manufacturing of mini tablets are,

1. Direct compression     2. Dry granulation3. Wet granulation         4. Melt- extrusion
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Direct compression technique:

Direct compression is the process by which tablets are compressed directly from

powder blends containing API and excipients directly compressed the powder blend into

biconvex mini tablet. Excipients of direct compression grade are used here to get the required

hardness. Stability problems are less compared to that of tablets prepared by wet granulation.

Dry granulation technique:

Dry granulation is rational technique of choice for the manufacture of tablets

containing thermo labile and moisture-sensitive drugs. This technique employs processing

equipment known as roller compactor or chilsonator. This machine compress as premixed

powders between two counter rotating rollers under extreme pressure. The resultant material is in

the form of a brittle ribbon, sheet, or piece-depending on the configuration of the roller. The

compressed material is reduced to the proper size to form granules that are mixed with other in-

active excipients and finally compressed on a rotary compression machine. There is another

method instead of making brittle ribbon sheets, the slugs can be formed by forcing the initial

blend of powders into the dies of a large capacity tablet press and is compacted by means of flat

faced punches. The formed compacted masses are called ‘slugs’ and the process is referred as

‘slugging’. The slugs are then screened or milled to produce granules. These granules are mixed

with other excipients and finally subjected to compression

.

Wet granulation:

Wet granulation involves the use of binder solution to form granules which then

compressed in compression machine to get mini tablets. Polyvinyl pyrrolidone of different

grades is generally used as a binding agent.

Melt-Extrusion technique:

In melt-extrusion technique, the powder (API+ excipients) were premixed this

premixed powder is then transferred to melt-extruder. In melt-extruder parameters like screw

speed, feed rate and temperature are set in the range of melting point range of material. After the

process the extrudates are then milled and sieved. The obtained granules are then compressed to

mini tablets using compression machine.
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TOOLING USED IN COMPRESSION OF MINI TABLETS41-44

Compression of mini tablets can be done by using different tooling when compared to tooling’s

thatused for compression of conventional tablets. Compression of normal tablets is normally

done by using singletip tooling which are be interchangeable according to the requirement.

Compression of mini tablets involves theuse of multi tip tooling i.e., several number of tips to the

same punch which allows us to compress more numberof tablets at a time. The use of multi tip

tooling also reduces the time required for production.

Showing various multi tip punches used for compression of mini tablets

COATING OF MINI TABLETS45, 46

Application of the coating solution to a tablet improves the visual characteristics of the product,

basedon which the quality of the product can be judged. The type of coating process chosen

usually depends on thetype of coating material that has to be applied, whereas the durability of

the tablet core depends both on thecoating material and application process.Encapsulated mini-

tablets system usually comprises immediate-release mini-tablets (IRMT) andsustained release

mini-tablets (SRMT) in a capsule made from HPMC, a water-soluble polymer. HPMC

capsulewhich contains the mini-tablets later disintegrates and releases these subunits into the

system. Inclusion ofIRMT permits the development of rapid acting dosage forms for fast action.

Encapsulated minitablet systemscan be designed to yield various sustained release drug profiles

by combining different types, quantities andcombinations of mini-tablets, thereby improving

patient compliance. Mini-tablets are usually coated withenteric coating polymers in fluid bed
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coater or in modified coating pans. Enteric coating is a polymer barrier,which when applied to a

drug protects it from the acidic pH of the stomach, and releases the drug in the

alkalineenvironment of the small intestine. That is, they will not get dissolved in the acidic juices

of the stomach, butbreaks down in the alkaline environment of the small intestine. Materials used

for enteric coatings mostlyinclude fatty acids, waxes, phthalates, shellac, plastics, and plant

fibers. Drugs that cause irritation to gastricmucosa or inactivated in the stomach, can be coated

with a substance that will dissolve only in the smallintestine. Abbreviation "EC" along with the

name of the drug indicates that the drug has an enteric coating.

Polymers used for enteric coating of mini tablets

 Methacrylic acid/ethyl acrylate

 Cellulose acetate succinate

 Cellulose acetate trimellitate

 Cellulose acetate phthalate (CAP)

 Hydroxy propyl methyl cellulose phthalate

 Hydroxy propyl methyl cellulose acetate succinate

 Polyvinyl acetate phthalate (PVAP)

 Sodium alginate and stearic acid

 Shellac

MARKETED PRODUCT

Table 1: List of various mini tablets available in the Market

Generic Name Brand Name

Pancrelipase Ultresa
Zafirlukast Accolate
Donepezil Hydrochloride Aricept
Galantamine HBr ER Razadyne ER
Fenofibric Acid Capsules Trilipix
Levonorgestrel and Ethinyl
Estradiol

Alesse

Prasugrel Tablets Effient
Olanzapine Zyprexa, Zyprexa

Zydis
Sumatriptan and Naproxen
Sodium
Tablets

Treximet

Warfarin Sodium Coumadin
Vorapaxar Tablets Zontivity
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Table 2: List of encapsulated Mini-tablets available in the market

Generic name Brand name

Pancrelipase Ultresa

Galantamine HBr ER Razadyne ER

Fenofibric Acid Capsules Trilipix

EVALUATION

Evaluation of mini tablets were evaluated, with general tests like weight variation, hardness,

friability, thickness, diameter, in-vitro drug release characteristics etc. which issimilar to that of

normal tablets specified in different pharmacopeias.

CONCLUSION

From this review, it can be concluded that pharmaceutical mini-tablets offer several advantages

when compared to single unit dosage forms and are also good substitutes for granules and

pellets. They have well defined size, shape, surface, low degree of porosity and high mechanical

strength. A multifunctional and multiple unit system for oral use is developed by filling versatile

mini-tablets in a hard capsule. Accurate dose of drug can be given to patients to increase the

efficiency. Inter and intra subject variability can be decreased by using mini tablets. The toxic

effects of potent drug overdose while using conventional dosage forms can be reduced by mini

tablets. Dose dumping and local irritation can be avoided by the use of mini tablets. For those

drugs whose absorption is more in small intestine mini tabletdosage form is beneficial as they

can easily pass through the duodenumindependent of gastric emptying and intestinal

motility.Minitablets improves overall therapeutic outcome, patient compliance and convenience.

As they have significant advantages, they can be formulated for most of the available and

suitable drugs. So, the development of mini-tablets for controlling drug release is an important

focus of research in oral controlled solid dosage forms.



Impact factor: 3.958/ICV: 4.10 ISSN: 0976-7908 132

Jyotika et al. / Pharma Science Monitor 8(2), Apr-Jun 2017, 119-135

REFERENCES

1. Sheikh S, “Mini tablet: A recent approach of drug delivery.” International journal of

innovative pharmaceutical science and research.2015,3(11),1609-1625

2. Vinay kumar katakam, sunil reddy, pavan kumar panakanti and madhusudan rao

yamsani,Design and Evaluation of a Novel Gas formation- Based Multiple-unit gastro

retentive floating drug delivery system for Quetiapine fumarate, Tropical Journal of

Pharmaceuticle research April 2014;13(4): 489-496.

3. Chein YW. Oral Drug Delivery and Delivery systems. In, Novel drug delivery

systems,Vol. 50, Marcel Dekker, Inc., New York, 1992; 50: 139-177.

4. Thanoo BC, Sunny MC, Jayakrishnan A. Oral Sustained release Drug delivery systems

using polycarbonate microspheres capable of floating on the gastric fluid, J Pharm. and

Pharmacol., 1993:45: 21-24.

5. Divya A, Kavitha K, Rupesh Kumar M, Dakshayani S, Jagadeesh Singh SD. Bilayer

tablet technology: An overview J Applied Pharm. Sci 2011;01 (08): 43-47.

6. Borgquist P, Nevsten P, Nilsson B, Wallenberg LR, Axelsson A. Simulation of the

release from a multiparticulate system validated by single pellet and dose release

experiments. J Control Release 2004; 97: 453–465.

7. Carla Lopes M, Jose Manual Souza lobo, Jaao Pinto F, Paulo, Costa. Compressed Mini-

tablets as a biphasic delivery system. Int J Pharma 2006; 323: 93-100.

8. Kamlesh Dashora, Shailendra Saraf and Swarnalata Saraf. Development of Sustained

Release Multi-Component Microparticulate System of Diclofenac Sodium and Tizanidine

Hydrochloride. Int J Pharm Sci Nanotech. 2008; 1(1):97-105.

9. HN Shivakumar, Sarosija Suresh, BG Desai. Design and evaluation of PH sensitive

Mini-tablets for chronotherapeutic delivery of theophylline. Indian J Pharm Sci 2007; 69:

73-79.

10. Hellebechgaard&gydahegermannnielsen. Controlled-release multiple-units and single-

unit doses aliterature review. Drug development and industrial pharmacy, 1978; 4(1): 53-

67.

11. Lennartz p, MielckJ.B..Minitabletting: improving the compactability of paracetamol

powder mixtures.International journal of pharmaceutics 1998; 173(1): 75-85.

12. Chein YW., 2nd ed, 1992. Novel drug delivery systems, 2, 36, 140-141, 484. Marcel

Dekker, Newyork (NY).



Impact factor: 3.958/ICV: 4.10 ISSN: 0976-7908 133

Jyotika et al. / Pharma Science Monitor 8(2), Apr-Jun 2017, 119-135

13. Mohadabdulhadi, raghavendrarao. Formulation and evaluation of ph-responsive mini-

tablets for ileocolonic targeted drug delivery. Tropical journal of pharmaceutical research

2013;13(7):1021-1029

14. Kiran Mahajan V, Anup Akarte M, Mangesh Sapate K,Dheeraj Baviskar T, Dinesh Jain

K, Designing And EvaluationOf Compressed Mini-Tablets Of Ramipril As A

BiphasicDelivery System, Indo American Journal of PharmaceuticalResearch, 4, 2014,

55-72.

15. Carla Lopes M, José Manuel, Sousa Lobo, Paulo Costa, JoãoPinto F, Directly

Compressed Mini Matrix TabletsContaining Ibuprofen: Preparation and Evaluation

ofSustained Release, Drug Development and IndustrialPharmacy, 32(1), 2006, 95-106.

16. Raghavendra Rao NG, Mohd Abdul Hadi, Harsh Panchal, ANovel approach to sustained

Montelukast sodium release:Differentially coated mini-tablets in HPMC

capsules,International Journal of Pharmaceutical and BiomedicalSciences, 2(2), 2011, 90-

97.

17. Bin Li, JiaBi Zhu, ChunLi Zheng, Wen Gong, A novel systemfor three-pulse drug release

based on “tablets in capsule”device, International Journal of Pharmaceutics, 352(1–

2),2008, 159–164.

18. Hitesh patel P, preeti karwa, Nitesh patel J, A Novel Approach to sustained zolpidem

tartrate release: compressed Mini-tablets, International journal of pharmaceutical science

Review and research,7(2),2011.

19. Saptarshi D, Mukul S., Modified release dosage form and drug delivery. Journal of

Pharm Research., 2009; 2(11): 1728-29.

20. Madhusudhan pogula*, S. Nazeer, “Extended Release Formulation” International

Journal Of Pharmacy & Technology -2010.

21. Brabander CD, Vervact C, Gortz JP, Remon JP and Berlo JX. Bioavailability of

Ibuprofen from Matrix Mini-tablets based on a mixture of starch and microcrystalline

wax. Int J Pharm. 2000; 208: 81-86.

22. Ying-huan Li, Jia-bi Zhu. Modulation of combined-release behaviors from a novel

‘‘tablets-in-capsule system. J Control Release 2004; 95: 381– 389.

23. Leon Lachman, Herbert Lieberman A. The theory and practice of industrial pharmacy.

Special Indian edition 2009: 293-373.

24. Drug dosage forms 11 (PHR 312), Lecture 5, Tablet coating, Pharos university in

Alexandria (PUA) www.pua.edu.eg/.



Impact factor: 3.958/ICV: 4.10 ISSN: 0976-7908 134

Jyotika et al. / Pharma Science Monitor 8(2), Apr-Jun 2017, 119-135

25. Hesham m.tawfeek, Imran Y. saleem, Matthew Roberts, dissolution enhancement and

formulation of rapid –release lornoxicam mini-tablets, pharmaceutics, drug delivery and

pharmaceutical technology,2470-2483

26. Noorana tehseen, vinay Rao, Mohd abdul hadi, Design and characterization of twice

daily mini-tablets formulation of pregabalin, International journal of pharmacy and

pharmaceutical science,5(1),2013,168-175.

27. Ghebre-Sellasie I, Multi particulate oral drug delivery,Marcel Dekker, Drugs and the

Pharmaceutical Sciences,Taylor & Francis, New York, 65, 1994, 307-312.

28. Mohd Abdul Hadi, Raghavendra Rao NG, Novel Techniquesin Formulations: An

Overview, World Journal ofPharmaceutical Research, 1(3), 2012, 1-17.

29. Schmidt C, Kleinebudde P, Influence of the granulationstep on pellets prepared by

extrusion/spheronization,Chem. Pharm, Bull, 47(3), 1999, 405-412.

30. Gupta Swati, Singh Sushma, Multiple Unit System: AnApproach towards Gastro

retention, Journal of Biologicaland Scientific Opinion, 2(2), 2014, 188-195.

31. Makoto Ishida, Kenichi Abe, Minoru Hashizume, MasaoKawamura, A novel approach to

sustainedpseudoephedrine release: Differentially coated mini-tabletsin HPMC capsules,

International Journal of Pharmaceutics,1-2, 2008, 46-52.

32. Dey NS, Majumdar S, RaoMEB, Multiparticulate DrugDelivery Systems for Controlled

Release, Trop J Pharm Res,7(3), 2008, 1067-1075.

33. Deepak gargl, vipin saini, sumeet gupta, Deepak n, kapoor, lokeshkumar joshi.

Controlled-release multiple-units and single-unit doses a literature review. Dhr

international journal of pharmaceutical sciences 2013;4(2):66-73.

34. Thomson SA, Tuleu C, Wong IC, Keady S, Pitt KG, Sutcliffe AG, Mini tablets: new

modality to deliver medicines to preschool-aged children, official journal of the

American Academy of pediatrics,123,2009,e235-e238.

35. Dayse fernanda de souza, Karin Goebel, Itamar Francisco Andrezza, Development of

enteric coated sustained release minitablets containing mesalamine, Brazilian Journal of

pharmaceutical science,49,2013,529-536.

36. Mohdabdulhadi, raghavendrarao. Formulation and evaluation of ph-responsive mini-

tablets for ileocolonictargeted drug delivery. Tropical journal of pharmaceutical research

2013; 13(7): 1021-1029.

37. Carla m. Lopes, paulocostaa. Compressed mini-tablets as a biphasic delivery system.

Internationaljournal of pharmaceutics 2006; 323(1-2): 93-100.



Impact factor: 3.958/ICV: 4.10 ISSN: 0976-7908 135

Jyotika et al. / Pharma Science Monitor 8(2), Apr-Jun 2017, 119-135

38. Deepak garg1, vipin saini1, sumeet gupta1, deepak n. Kapoor, lokeshkumar joshi2.

Controlled-releasemultiple-units and single-unit doses a literature review. Dhr

international journal of pharmaceuticalsciences 2013; 4(2): 66-73.

39. Kaur harbir. Processing technologies for pharmaceutical tablets: a review. International

journal ofpharmacy 2012; 3(7): 20-28.

40. Ankitpatel, deepaksahu. A review of hot melt extrusion technique. International journal

of innovativeresearch in science, engineering and technology 2013; 2(6): 2194-2198.

41. Motor leelakeerthi, r shireeshkiran. Pharmaceutical mini-tablets, its advantages,

formulation possibilities and general evaluation aspects: a review. Int. J. Pharm. Sci. Rev.

Res. 2014; 28(1): 214-221.

42. Ranjith K, “Pharmaceutical Mini Tablets.” International Journal of PharmTech

Research.2014-2015,507-515

43. (Source:http://www.ritter-pharma-technik.de/english/minitablettierung.html)

44. (Source:http://www.colorcon.com/literature/marketing/mr/Delayed%20Release/AcryEZE

/English/ent_coat_minitabs.pdf)


