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ABSTRACT

During several years the usage of immediate rele&senulations was a traditional mode of treatmiemtdiseases.
These formulations were supposed to release thg witinout any delay after administration. But thelgem with

these formulations is they will not release thegdfar prolonged periods of time and also the mamaget of a
chronic disease with conventional formulation asrwdifficult. To rectify this problem, modifiedlease system
had come into picture which will prolong the releasf drug from the formulation for larger periodstone. They
will also be helpful in maintaining the chronic dase very well with lesser no. of dose to be gperrday which is
fetched by the higher amount of drug loaded indbsage form initially to prolong the release of glriThis high

amount of drug in the dosage form lead to doseiepgng and misuse of drug especially in habit foigmilrugs. To
keep a check on this misuse, abuse resistant ddeags had come into the picture which gained goerest of

researchers to develop various techniques. In téngew article we had made an attempt to discussesof the
important issues of abuse resistant dosage forms.
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INTRODUCTION

Progress of pharmaceutical preparations

During the past several decades, conventional dosgge forms have been widely used for treatmentiobus
conditions. These drug dosage forms typically pdevan immediate or rapid medication release, apdlga given
concentration or quantity of the drug to the bodystemic circulatory system without any rate colntMany
problems are associated with conventional multigidesing regimen of long acting therapy, such asesyst
accumulation of the drug leading to side effectsosicities, irregular profile of the plasma drugyél, and poor
patient compliance. To maintain the effective plasirug concentration, frequent administration ¢guied. Due to
poor drug efficacy, the incidence of side effedteguency of administration and patient complianéethese
conventional drug preparations, many traditionalgddosage forms are undergoing replacement by decon
generation, modified drug-release dosage formslfigireatments of numerous diseases using tradltidrug
products are often [1,2] inconvenient and imprattitdisease symptoms occur during the night olygaorning.
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Conventional dosage forms Modified dosage forms Nedrug dosage forms
Syrup Slowed-release ODT delivery
Tablet Delayed- release Chrono delivery
Capsule Prolonged- release Nano delivery
Injection |:> Extended- release ::> Targeting delivery
Ointment Sustained- release Gene delivery
Solution Controlled- release Stem cell delivery
Suppository

Fig.1 Development of New drug delivery systems

During the early 1990s, second-generation modifetdase[3-5] drug preparations achieved continuand

constant-rate drug delivery, in which constant vstained drug output minimize drug concentratioedlp and

valley” levels in the blood, so promoting drug effcy and reducing adverse effects. Modified-reledisey

preparations are expected to provide reduced ddsemuency and improved patient compliance compaoced
conventional release preparations. Second-generatiodified-release dosage forms include slowecdhsdge
delayed-release, prolonged-release, extended-egleapeated-release, sustained-release, and dedirelease
drug preparations.

Several controlled-release preparations [6-9] presemerous problems such as resistance and dergroe, and
activation of the physiological system due to Idagn constant drug concentrations in the blood tesslies. For
example, many patients are required to upgrade tlosage regimen[10, 11] after one-year underrreat using
transdermal clonidine patches. Arterial pressurgatients exceeds the pretreatment value during3tredays
following removal of their previous transdermalraglycerin patch. Moreover, modified-release dostgms do
not provide additional delivery at the time thatnpfoms are exacerbated. At other times of day,sskee plasma
drug concentration may also cause adverse effe2td$] Long-term use of high-dose oral contracegstican
increase the risk of cardiovascular disease by fyiodi the low-density lipoprotein and high-densiigoprotein
cholesterol levels, increasing triglyceride serwwels, reducing glucose tolerance, raising blocessure, and
promoting clotting mechanisms. Physiological tolemmay develop as an organism builds resistanttesteffects
of a drug substance after repeated exposures [[L6Fb& indicates strongly that it is not alwayssilable to
maintain constant blood levels of a drug over Igwgiods. In most of the controlled release forniate,
immediately upon placement in the release mediumnitial large bolus of drug is released before telease rate
reaches a stable profile. This phenomenon is tilgioeferred to as ‘burst release’ [19]. Burst ede leads to higher
initial drug delivery and also reduces the effefife time of the device.

Dose dumping:
Unintended, rapid drug release in a short periotnoé of the entire amount or a significant frantiof the drug
contained in a modified release dosage form isnakéerred to as “dose dumping”.[20-22]

Dose dumpingan be defined either as the release of morettiensual fraction of drug or as the release of éiu
a greater rate than the customary amount of druglpsage interval, such that potentially adversesiphk levels
may be reached.

Reasons for Dose dumping:

There are many reasons for dose dumping of an @aterelease dosage form like
« improper design of dosage form,

 drug excipient interactions,

« crushing or chewing by patient,

* Intake of food or alcohaf which dose dumping due to alcohol is of morecswn.

Cases of Dose dumping:

Hydromorphone:

Dose dumping due to alcohol was initially identifi@ palladone capsules that contain hydromorphuseel to treat
pain. It is a potent narcotic with the dose of 12intake of about 240ml of 40% alcohol with the gwot increased
the concentration of drug by about six times thaat tf intake with water. In one of the subjectgl&d, increase
was found to be 16 times. Consumption of 8 oundée®/@alcohol (2/3 glass of beer) with the prodweguited in
twice the concentration of hydromorphone when tadeng with water. Risk of occurrence of fatal sedects may
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be still higher with increasing doses. The manufigsthad voluntarily withdrawn it from the mark&tSFDA has
given dissolution specifications to conduct distiolu study in the medium containing 0.1N HCI alowih
different alcohol concentrations for those produictt are likely to undergo alcohol dose dumping.

Avinza® (morphine sulphate extended release cagi@ie 24]): in October 2005 Avinza received blaakx b
warning and label change due to an in vitro alcalmod interaction.

Opana® (Oxymorphone[25,26]): in June 2006, thelladuded in vivo alcohol interaction data.

Other drugs which have the problem of dose dumireg Oxybutyrin chloride and Oxycodone with naloxone
Morphine IR[23,24] Codeine[25,26], Fentanyl[27]HydromorphonelR[28,29], Propoxy phene IR[30,2133],
(dextropropoxyphene/paracetamol), Methadone[88ptazinol[31,34]

Dissolution Specifications for the drugs which argrone to have dose dumping in alcohol:

Dissolution should be conducted in 0.1N HCI coritegn0 % alcohol, 0.1N HCI with 4% alcohol that regsdes
[35-37] beer, 20% alcohol (mixed drinks), and 40&ohol (neat liquor). Dissolution can be conductsihg [38-
40] USP type l/type Il apparatus by maintaining pemature at 37 +0°5 Samples must be withdrawn for every
15min and the study must be continued up to 2hie fercentage of drug dissolved at every time vateis
calculated. Depending on percentage of drug dissblproducts are identified as robust (does noé ahsnp),
acceptable and unacceptable.

Approaches for avoiding Dose dumping:

Different techniques to obtain alcohol resistant fans:

Egalet's key technology#1] is an oral drug delivery system of capsules cormmis coat or shell and a drug
release matrix. The drug is distributed throughbetdrug release matrix, and is released over éisnéhe coat and
matrix are eroded within the gastrointestinal tr&st altering the composition of the shell and nxata variety of
extended-release formulations can be produced.tddtenology offers a predictable and tailored phaokietic
profile, lacks a significant food effect and alcbdose dumping, and can be used with a broad rahgpioids and
non-opioids.

Egalet’s technology claims to be abuse resistaith@r crushable nor injectable and resistantsbdatraction) and
does not experience alcohol-induced dumping.
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Fig 2: Egalet’s technology
Table 1: Products developed based on Egalet’s teatingy
Company Name Compound Abuse deterrent technology Status

Extendedrelease formulation includes
sequestered pellet core of naltrexone
Durect's Oradur technology consists
Pain Therapeutics Eigh viscosity, liquid formulation in Registration
(NASDAQ:PTIE)/King (NYSE:KG)Durect(NASDAQ:DRRX) Remoxy(oxycodone ard geléin capsule to prevent crushi

or dissolving

Alpharma (NYSE:ALO) Embeda(morphine) Registration

Trigger Lock[ 42, 43] is a novel, proprietary and innovative dety platform that enables the controlled reledse o
narcotic and opioid analgesics while deterringrthbuse.

The Trigger Lock technology platform is an adaptatdf Micropump that takes advantage of one of bpaimp’s
key characteristics. Because individual microplati@re so small, they effectively cannot be crdskeushing is a
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common method for tampering with controlled rele&senulations. Trigger Lock has been designed ®istea
number of commonly used methods employed to defastolled release systems.

Trigger lock successfully addresses the issuegioficanalgesics tempering:

* The sustained release microparticles are resistastushing: each micro particle retains its polyraeating
which is virtually impervious to further crushing.

* Prevent misuse of scheduled drugs such as naaqtied analgesics;

* The sustained release microparticles are resistastushing: each micro particle retains its polyraeating
which is virtually impervious to further crushing.

* Trigger Lock preserves the bioavailability of th@pound.
* Trigger Lock is compatible with different dosagenfs.

Jor tweo minwites and angliyned by sisving on S0-100-250 W@y sieves.

Fig 3: Trigger Lock technology

SOLIQS[44] Technology:

The melt extrusiorfMeltrex) process, well-established in chemical engineehiag,been adapted to the manufacture
of pharmaceutical formulations in a single, contimsl process. The active ingredients are mixed within some
cases dissolved in, the pharmaceutical polymerthegevith excipients if required and then extruaed shaped as
tablets, granules, pellets, sheets, sticks or powtlee resulting tablets can have an innovativeeapmnce,
providing additional product protection, and theermediatege.g. granules, powdean be further processed into
conventional tablets.

Fig 4: SOLIQS Technology

The ORADUR® Sustained Release Gel Cap Technologyj-471 ORADUR® can transform short-acting oral
capsule dosage forms into sustained release avdupts. Products based on ORADUR® technology chke tiae
form of an easy to swallow gelatin capsule thatsuaehigh-viscosity base component such as sucrosata
isobutyrate (SAIB) to provide controlled releaseaofive ingredient for a period of 12 to 24 houirsliaug delivery.
Oral dosage forms based on the ORADUR® gel-cap atsry have the added benefit of being less prorabtise
(e.g., by crushing or alcohol or water extractittimn other controlled release dosage forms on thkeh today.
ORADUR-based products can be manufactured by alsimpmcess using conventional methods making them
readily scalable. These properties have the pafetdi make ORADUR-based products an attractiveoopfor
pharmaceutical companies that seek to develop atmiserent oral products.
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The photo below demonstrates the erush and freeze
fracture resistance of ORADUR capsules.

ORADUR Crush and Freeze Fraciure Resistant

Fig 5: ORADUR Sustained release gel cap technology

The SABER™ Delivery Systemd4]:

The SABER™ Delivery System is a patented contretiddase technology that can be formulated foresyst or

local administration of active agents via the pteeal or oral route. The SABER system uses a higbegity base
component, such as sucrose acetate isobutyratd8]Stdl provide controlled release of the drug. Wiilea high
viscosity SAIB is formulated with drug, biocompaélkexcipients and other additives, the resultingnigdation is
liquid enough to inject easily with standard syesgand needles. After injection of a SABER formialat the

excipients diffuse away, leaving a viscous depatpé&nding on how it is formulated, the SABER systesn

successfully deliver therapeutic levels of a wigectrum of drugs from one day to three months feoisingle
injection.

'y m— e
additive sclvent drug

B8 e

drug wial

SABER™ - |
Calivary |5 —_—
Systam _

Fig 6: The SABER™ Delivery System

The Banner’s Versatrol Technologyf8]:

It offers controlled release formulations with thenefits of greater effectiveness in the treatmafnthronic
conditions by reducing side effects through miningz peak plasma concentrations, and greater coeme@i
leading to higher levels of patient compliance doea simplified dosage schedule. In this technicirelg is
incorporated in lipophilic or hydrophilic matrix dnthat is than incorporated in soft gelatin capssitell.
Technology is versatile because depending on pbgisemical property of drug either emulsion/suspaEmsian be
developed. For lipophilic drugs suspension formatais preferred while for hydrophilic drugs emolsiform is
utilized. By applying combination of lipophilic aridydrophilic matrices desire release profile carabtigieved.
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Fig 7: Different Generation of banner’s versetrol™ technology

Patents filed on Abuse resistant techniques:

Table 2: Patents filed on Abuse resistant techniqse

Sr. No. Patent No. Drug used Technology Polymers employed
HPMC
Acyclovir Micro _ _ particu_late Ethyl cellulose
1 US20110104266[49 Metformin formulation with modified| Cellulose acetate
release property Cellulose acetate butyrate
Eudragit RS,RL,RS PO ,RL PO, NE 30 D
Ethyl cellulose
- Sustain release Cellulose acetate Cellulose acetate butyrate
2 US20110177138[50]  Diltiazem HCL microgranules Eudragit RS 30D, RL 30D,RS PO ,RL PO, NE
30D
Eudragit RSPO
. Ethyl Cellulose
3 EP2319499A1[51] (H)id::%gg;ghfrr]]; oxone Melt extrusion Hydroxypropyl cellulose
4 Eudragit NE4OD
Ethyl cellulose
e e paamasose] Cellose acetate prialate, ypromelie
4 US20110223244[52 diclofenac s’odium valproic acic‘,compositions phthalate, Eudragit S, and a mixture |of
- e ' Eudragit L 30 D-55 and Eudragit L 100-55.
aspirin, erythromycin, etc
Hydrocodone . Hydroxypropyl cellulose
5 US20100172989[53 Acetaminophen Melt extrusion Eudragit RLPO
Modified release oral cellulose acetate phthalate (CAR),
analgesic, or a pharmaceuticallydosage form with| hydroxypropyl  methylcellulose  phthalate
6 US20090155357[54 acceptable salt therapeutic  agent & (HPMCP), ethyl cellulose with less than 46.5%
alcohol resistant coating | ethoxyl group, wax, or combination thereof.
alginic acid, glyceryl monostearate, glycefyl
Gastro & ethanol resistant palmitostearate, carnauba wax, microcrystalljne
7 US20070104789[55] Hydromorphone controlled releasg wax, white wax, yellow wax, ethylcellulosg

formulation

with less than 46.5% of ethonyl groups, and
any combination there«
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Techniques used in Patents:

Patent No. 1: Micro particulate formulation[49]

The process consists of preparation of cores (uadoaicro-particles) of active pharmaceuticals Ririesion and
spheronization. Secondly, reservoir micro-particde\P are prepared by spraying in a fluidizedksd a solution
or dispersion containing AP and other acceptabbtép@ents. Preparing the final form of the drug brrgulation or
extrusion or spheronization of the reservoir miemtigles of AP which can be coated with acceptablgmers.

Patent No. 2: Sustain release microgarnules prepatian[50]

Firstly microgranules are prepared. Then moundiisgersion is prepared to spray on the surfaceiofogranules.
Mounting dispersion is the dispersion in which #ive principles will be dissolved or suspendele AP is
applied to granules in a conventional way by sprgyn a FBR and finally the microgranules are dire@&BD.
Patent No. 5& 7: Melt extrusion[53, 55]

Melt Extrusion:

General steps for melt extrusion method:
 Screening

* Blending

* Extrusion

* Cooling

* Pelletizing

» Screening

The materials screened are blended with ambienpaesture and then blended material is extrudedpancessed
in strands when the extruder was set on specifatiom. Strands were cooled and cooled strands wdrato the
pellets.

Patent No. 6:Gastro & ethanol resistant controlled release formlation[54]

The first step of the process for the preparatibthe composition with controlled release of hydmyphone is
anhydrous granulation of hydromorphone and driearplaceutically acceptable auxiliary substances. lastic
mixture obtained in the process of anhydrous getian is formed into granules or pellet cores bynown
pharmaceutical technological processes such asdéxy and spheronizing methods.

Pellet cores or granules prepared by means of aahgdgranulation may be coated with gastro-redissaa
ethanol-resistant coating and then filled into c#gs or bags or compressed into tablets underiaddif dried
pharmaceutically acceptable auxiliary substances.

Polymers employed in abuse resistant techniques:

Hydroxy Propyl Methyl Cellulose (HPMC):

It is also known as Hypromellose. Hypromellose riscglorless and tasteless, white or creamy-whitedi® or
granular powder. Hypromellose[56, 57] is widely dise oral, ophthalmic, nasal, and topical pharm#cal
formulations. In oral products, hypromellose iswarily used as a tablet binder, in film-coating,asda matrix for
use in extended release tablet formulations. Cdratitons between 2% and 5% w/w may be used asdebin
either wet- or dry-granulation processes. High-essty grades[58-60] may be used to retard the seled drugs
from a matrix at levels of 10-80% wi/w in tabletdarapsules. Hypromellose is also used in liquid dosage
forms as a suspending and/or thickening agent matesdrations ranging from 0.25-5.0%. Depending uthen
viscosity grade, concentrations of 2-20% w/w areedudor film-forming solutions to film-coat tablets.
Lowerviscosity grades are used in aqueous filmigasolutions, while higher-viscosity grades aredusith
organic solvents. Examples of film-coating matarishat are commercially available include Any Cdat
Spectracel, Pharmacoat, and the Methocel E PrerhMraeries. Hypromellose is also used as a suspgratial
thickening agent in topical formulations. Comparwith methylcellulose, hypromellose[61-63] produ@Egieous
solutions of greater clarity, with fewer undissalvébers present, and is therefore preferred imfdations for
ophthalmic use. Hypromellose at concentrations eetw0.45-1.0% w/w may be added as a thickeningtagen
vehicles for eye drops and artificial tear solusioit is also used commercially in liquid nasalnfiotations at a
concentration of 0.1%. Hypromellose [64-67] is usedan emulsifier, suspending agent, and stalgliaigent in
topical gels and ointments. As a protective colldidcan prevent droplets and particles from cazbes or
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agglomerating, thus inhibiting the formation of ipeents. In addition, hypromellose is used in thenafacture of
capsules, as an adhesive in plastic bandages samdvatting agent for hard contact lenses. Itds alidely used in
cosmetics and food products.

Cellulose acetate butyrate: Thermoplastic polymer

Cellulose Acetate Butyrate (CAB), commonly knownbasyrate, is resistant [68,69] to ultraviolet raligs lower
moisture absorption than acetate and has extremgly impact strengthlt is an amorphous[70, 71], transparent
thermoplastic polymer. When cellulose is esterifigith both acetyl and butyryl radicals to form timixed ester,
cellulose acetate butyrate, many of the desiratupgaties of both esters are obtained. It is used i

= Osmotic drug delivery

Pharmaceutical excipient

Tableting, especially for sustained release
Taste-masking

Used in preparation of microballons and micro céssu

Cellulose acetate phthalate
Cellulose acetate phthalate is a hygroscopic,enbioff-white, free flowing powder, granule, calte. It is tasteless
and odorless, or might have a slight odor of acstid.

Cellulose acetate phthalate (CAFPR, 73] is used as an enteric film coating matena as a matrix binder for
tablets and capsules. Such coatings resist protbogetact with the strongly acidic gastric fluiditlissolve in the
mildly acidic or neutral intestinal environment. llQbse acetate phthalate is commonly applied tidstbsage
forms either by coating from organic or aqueousvest systems, or by direct compression. Concentrati
generally used are 0.5-9.0% of the core weight. dddition of plasticizers improves the water resise of this
coating material, and formulations using such piesrs are more effective than when celluloseaegbhthalate is
used alone. Cellulose acetate phthalate[74,75] ampeatible with many plasticizers, including acetgyth
monoglyceride; butyl phthalybutyl glycolate; diblutyartrate; diethyl phthalate; dimethyl phthalatethyl
phthalylethyl glycolate; glycerin; propylene glycdtiacetin; triacetin citrate; and tripropionirt. is also used in
combination with other coating agents such as etbgllulose, in drug controlledrelease preparations.
Therapeutically, cellulose acetate phthalate hesntéy been reported to exhibit experimental miaiolal activity
against sexually transmitted disease pathogeni,aaithe HIV-1 retrovirus.

Ethylcellulose

It is an inert, hydrophobic polymer[76-79] and is esisdly tasteless, odorless, colorless, noncalognd

physiologically inert. It has been extensively ussda pharmaceutical vehicle in a number of dofages. It has
been used as a coating material[80, 81] for tatdats granules, as a tablet binder, in preparingooapsules and
microspheres, and also as film- and matrix-fornmmggerial for sustained-release dosage forms.

EUDRAGIT® polymers

These are copolymers[82] derived from esters oflacand methacrylic acid, whose physicochemicalpgrties are
determined by functional groups (R). EUDRAGIT® polgrs are available in a wide range of differentgital
forms (aqueous dispersion, organic solution granatel powders).

A distinction is made between

1. Poly(meth)acrylates; solubie digestive fluids by salt formatioBUDRAGIT® L, S, FS and Bpolymers with
acidic or alkalinegroups enable pH-dependemiease of the active ingrediempplications: from simple taste
masking through gastric resistance to controllegydelease in all sections of the intestine

2. Poly(meth)acrylates; insoluble but permeabledigestive fluids EUDRAGIT® RL and RS polymers with
alkaline and EUDRAGIT® NE polymers with neutral gps enable controlled time release of the actigeeidient
by pH-independent swellingpplications: delayed and sustained drug release.

Advantages of Eudragits:

» pH-dependent drug release

* Protection of sensitive actives
» Taste and odor masking
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» Moisture protection

» Economical application

» Smooth and glossy surfaces, good color coating
» Gastro and alcohol resistance.

EUDRAGIT ® RS PO & EUDRAGIT® RL PO is a copolymer[83-86 ]of ethyl acrylate, methyltharylate and a
low content of methacrylic acid ester with quateyreammonium groups. The ammonium groups are preseséalts
and make the polymers permeable.

Physical properties: It is a solid substance in form of white powdei[8¥ith a faint amine-like odour.
Targeted Drug Release AreaTime controlled release, pH independent, Suitédienatrix structures.

Table 4: List of Eudragit polymers

Eudragit Availability (Product form) Dissolution Properties
polymer
. . L Insoluble ,Low permeability, pH
RS PO White powder, faint amine-like odour. dependent swelling
RL PO White powder, faint amine-like odour. :jnsoluble High permeablllty, PH
ependent swelling
30% Ag. Dispersion. It is milky white liquid of lowiscosit .
RL30D with a fgint cr?aracteristic odour){ a Y pH dependent swelling
12.5% Organic solution
RL 12,5 It is a light yellow liquid of low viscosity, cleato slightly | Organic solution
cloudy with a characteristic odour of the solvents.
Granules
RS100 It is is a solid substance in form of colourledsac to cloudy| Insoluble
granules with a faint amir-like odour
Granules
RL100 It is is a solid substance in form of colourledsac to cloudy| Insoluble
granules with a faint amine-like odour.
30% Ag. Dispersion
RS 30D It is milky white liquid of low viscosity with a fat | pH dependent swelling
characteristic odour.
NE 30 D 30% Aq. Dispersion. It is milky white liquid of lowiscosity | Insoluble, low permeability
with a faint characteristic odour. No plasticizer required
40% Ag. Dispersion. It is milky white liquid of lowiscosity | pH dependent swelling
NE 40 D - . s L h
with a faint characteristic odour. No plasticizer required
NM 30 D 30% Ag. Dispersion. It is milky white liquid of lowiscosity | Highly flexible
with a faint characteristic odour. No plasticizer required

Hydroxypropyl cellulose:

Hydroxypropyl cellulose is a white to slightly yel-colored, odorless and tasteless powder. Hydnmmpxb
cellulose[88] is widely used in oral and topicalapimaceutical formulations. In oral products, hydmopyl
cellulose is primarily used in tableting as a bindiém-coating and extended-release-matrix forn@ncentrations
of hydroxypropyl cellulose of 2-6% w/w may be usasl a binder in either wet-granulation or dry, direc
compression tableting processes. Concentration$5e885% w/w of hydroxypropyl cellulose may be used t
produce tablets with an extended drug release.rélease rate of a drug increases with decreaswapsity of
hydroxypropyl cellulose. The addition of an aniosigrfactant similarly increases the viscosity ofitoxypropyl
cellulose and hence decreases the release ratafga Blends of hydroxypropyl cellulose and otleeflulosic
polymers have been used to improve wet granulatiaracteristics and tableting characteristics, a as to
achieve better control and manipulation of the mdtdrug release.As an alternative technology tb gvanulation,
dry granulation and direct compression of hydroxgyt cellulose formulations have been reported xhilst
acceptable tableting and flow characteristics fipligation in extended-release matrix tablets. Tgly, a 5% w/w
solution of hydroxypropyl cellulose may be usedilim-coat tablets. Aqueous solutions containing toyypropyl
cellulose together with an amount of methyl celbgl@r ethanolic solutions have been used. Steeidma palmitic
acid may be added to ethanolic hydroxypropyl ceBal solutions as plasticizers. Environmental corecérave
limited the use of ethanol in film coating solutsorA low-substituted hydroxypropyl cellulose is ds&s a tablet
disintegrant.
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Hydroxypropyl cellulose is also used in microencdg@ison processes and as a thickening agent. licdbp
formulations, hydroxypropyl cellulose is used iartsdermal patches and ophthalmic preparations.daxydropyl
cellulose is also used in cosmetics and in foodlyets as an emulsifier and stabilizer.

Hydroxy Propyl Methyl Cellulose Pthalate (HPMCP):

Hypromellose phthalate[89] occurs as white to sligbff-white, free flowing flakes or as a granulaowder. It is
odorless or with a slightly acidic odor and hasagely detectable taste. Hypromellose phthalateidehy used in
oral pharmaceutical formulations as an entericiogataterial for tablets or granules. Hypromellgdghalate is
insoluble in gastric fluid but will swell and didse rapidly in the upper intestine. Generally, cemications of 5—
10% of hypromellose phthalate are employed withntlagerial being dissolved in either a dichloromathaethanol
(50 : 50) or an ethanol : water (80 : 20) solveitture.

Hypromellose phthalate[90]can normally be apptedablets and granules without the addition ofestjcizer or
other film formers, using established coating téghes. However, the addition of a small amount lesticizer or
water can avoid film cracking problems; many commarsed plasticizers, such as diacetin, triacetiathyl and
dibutyl phthalate, castor oil, acetyl monoglycerid®d polyethylene glycols, are compatible with Hoypellose
phthalate. Tablets coated with hypromellose phthalisintegrate more rapidly than tablets coatetth wellulose
acetate phthalate. Hypromellose phthalate can péedpto tablet surfaces using a dispersion of rifieronized
hypromellose phthalate powder in an aqueous digpeds$ a suitable plasticizer such as triacetiigtlyl citrate, or
diethyl tartrate together with a wetting agent. Hypellose phthalate may be used alone or in cortibmavith
other soluble or insoluble binders in the preparatf granules with sustained drug-release praggrthe release
rate is pH-dependent. Since hypromellose phthatatasteless and insoluble in saliva, it can alsoubed as a
coating to mask the unpleasant taste of some tdbtatulations. Hypromellose phthalate has also been
precipitated with a poorly soluble drug to impralissolution characteristics.

Waxes:
Different types of waxes are used in pharmaceuwtitké yellow wax, white wax, Carnauba Cream Wajgrm
crystalline wax etc.

Yellow wax:

It is available as Yellow or light brown piecespates with a fine-grained matt, noncrystallinecfteie and a faint
characteristic odor. The wax becomes soft and lgliathen warmed. The PhEur 6.0 describes yellow asxhe
wax obtained by melting the walls of the honeycomdide by the honeybee, Apis mellifera, with hot wated

removing foreign matter.

Yellow wax is used in food, cosmetics, and confewtry products. Its main use is in topical pharmtcal
formulations, where it is used at a concentratibB-€20%, as a stiffening agent in ointments ancdm®e Yellow
wax is also employed in emulsions because it esakbger to be incorporated into water-in-oil emutsi. In some
oral formulations yellow wax is used as a polishaggnt for sugar-coated tablets. It is also usedigtained-release
formulations. Yellow wax coatings can be used fedfthe release rate of drug from ion-exchangim fesads, and
yellow wax has also been used in multiparticuladetlled-release dosage forms of chlorphenaminteata
Yellow wax forms soap with borax.

White wax:
White wax [91, 92] consists of tasteless, whitesbightly yellow-colored sheets or fine granules hviéome
translucence. Its odor is similar to that of yellaax but is less intense.

White wax is a chemically bleached form of yellowwand is used in similar applications: for exampéncrease
the consistency of creams and ointments, and bilig@water-in-oil emulsions. White wax is usedptalish sugar-
coated tablets and to adjust the melting poinuppssitories. White wax is also used as a filmiogaih sustained-
release tablets. White beeswax microspheres mangdmb in oral dosage forms to retard the absormicaan active
ingredient from the stomach, allowing the majonfyabsorption to occur in the intestinal tract. Waatings can
also be used to affect the release of drug fromekohange resin beads.
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Carnauba Cream Wax:

Carnauba wax [93] occurs as a light brown- to paliow-colored powder, flakes, or irregular lumpsaohard,
brittle wax. It has a characteristic bland odor @nactically no taste. It is free from rancidityaNbus types and
grades are available commercially.

Carnauba wax [94] is widely used in cosmetics, aierfoods, and pharmaceutical formulations. Cosrahyj,
carnauba wax is commonly used in lip balms. Caraawbx is the hardest and highest-melting of the ewax
commonly used in pharmaceutical formulations andsed primarily as a 10% w/v aqueous emulsion téshpo
sugar-coated tablets. Aqueous emulsions may beey mixing carnauba wax with an ethanolamimepmund
and oleic acid. The carnauba wax coating prodwt@sts of good luster without rubbing. Carnauba wesy also
be used in powder form to polish sugarcoated tabteéarnauba wax [95] (10-50% w/w) is also usedelmmwith
other excipients such as hypromellose, hydroxydra@iulose, alginate/ pectin-gelatin, Eudragit,dastearyl
alcohol to produce sustained release solid-dosamgeutations. Carnauba wax has been experimentaligstigated
for use in producing microparticles in a novel lat coating (HAC) process developed as an alteraatd
conventional spray-congealing techniques. In amidjticarnauba wax has been used to produce gel Beads
intragastric floating drug delivery and has beearestigated for use in nanoparticulate sunscreendiations.

Micro crystalline wax:

Microcrystalline wax [96] occurs as odorless arstekess waxy lumps or flakes containing small wtady shaped
crystals. It may vary in color from white to yellp@mber, brown, or black depending on the gradmaterial;
pharmaceutical grades are usually white or yellowerdtrystalline wax is used mainly as a stiffeniagent in
topical creams and ointments.

Microcrystalline wax [97] is used mainly as a siffng agent in topical creams and ointments. The iaised to
modify the crystal structure of other waxes (paitcly paraffin wax) present in a mixture so thhaeges in crystal
structure, usually exhibited over a period of tide,not occur. Microcrystalline wax also minimizag sweating or
bleeding of oils from blends of oils and waxes. Muarystalline wax generally has a higher meltingnpsohan
paraffin wax, and higher viscosity when molten réiey increasing the consistency of creams and @ntsnwhen
incorporated into such formulations. Microcrystadliwax [98, 99] is also used in oral controlleceasle matrix
pellet formulations for various active compoundsl @s a tablet- and capsule-coating agent. In cbedroelease
systems, microcrystalline wax coatings can alsadesl to affect the release of drug from ion-exckamegin beads.
Microcrystalline wax is also used in confectionergsmetics, and food products.

CONCLUSION

The development of dosage forms which are residtadtose dumping will definitely increase the affitcy of

modified release dosage forms and the present dgeisaalarming us to develop the dosage forms fwhace

resistant to burst release and especially to alcdbse dumping. The technologies described abogdrging to

form niche in the modern release techniques. Ttlentdogies available till date are not satisfactimrgompensate
the need for the development of these dosage féomall the drugs and also still more polymers wédxplored

towards their use in developing alcohol resistarsagie forms.
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