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R mmmuﬂafmmmwﬂuuwmmw T overeotid thess drawbedn, sursodkate piloues phorme sl dowps faem baa emirped G Akemetg
oml dompe fonms. Thers are nenel typas of domigs forms i acl very quickly after sdmmiviabon. Drug delveny ryviems: ars becoming sopisticatad day by day o
[Flesms el soiearin ks Sodquiedd 4 hethe omdersanding of the Fm’ﬂ“ﬂm' o Biochenical jarmnsery li'fll"l'ﬂ.'-q-ﬂl'lﬂ sxcipienie. Ooer e pas dires II-IE'H{'-W. Tiad
ihanmeprating a0ty (FOTR) have piegwd ooneiderabile afestiom and & one of e ned walidy eiglioyad commsscial pmndes ahigh i prefomed alesiilioe 1 ngvensionsl

tablets and capsales especially for the

ic and germinc patients and for the panenis who we badndden, those having hasd remors, metsn sckness, dispiaps amd who

may ot bave aecous 1o weter desing Faveling o whi ane ascosperative, e2 sedneod hiqual wtele plan isd s preforrad @ audden epiendes of allegis afack. Fast-dischrng

drisgs holivory sysiows msy oFr o solsbaa for thess problosss

KEY WORDS: Fa dusdving drmg deliveny avabem, Sopse-Thauiaams, Coovehons torhmgees. Paeniad fechsology, Excigests need in FOOT e, Bualarhen of FODOT:

TRODUCTEON

There has been an enhanced demand for more paticut-convenisnt
and complismé desage forms m markst for the past few decadies,
becanse of which the demand for developmg new technologies hns
been incrensmg day by day', As the development cost of o new drug
inodecile 5 very ligh, efforts liave teen made by [lannsczisecal
camjanies and resesrchers 1o focirs ob the developinent of mew diug
dosage forins for existing one bavag anproved safety and efficacy
with reduced dising fequency, and more cost effective dosage
forms. For most therapenric agents ussd to produce systemic effects,
the aral foute represents e most prefeived way of adeministiation
becawse of its several advamtages nnd high patient complisnce
compared to ofber routes”. Excipients and equipments choices will
be sipmificantly affected should sobd dosage form rechnelomes
change i responss o the unprecedented shifts m the dmog discovery
such a5 genomics Should next generation drugs are predominmthy
proein o peprtide based. tables way o looger may be tlie dommina
format give the diffienlty of dosing sich modety. Injections penarally
are tof Bvered for wse by patients unless fcilitated by sophisticared
aute mjectors. Inhalation is oue goecd altersative system o delives
these dmgs, bai the inorensed resesch mbe biopharmaceuticals so
far bns generate predominantly chemical entities with lew malsorlar
weights. The development of enhsocsd omal protem  delivery
techmelogy by Fast dissolving Tablets which may release these drugs
i the moendy are very promisi :»E for the dalivery ol neh maoleculas
weight protein and peptide®“=78410 Pacent advances m Nowvel
Ding Delivery Systems (NDDS} alm for enhnicing e safery of &
drug molecule whils waimaining its deanpanic efficacy so as 1o
achieve better patent compliance Phannscewtical feclawlogisss
have put m ther best efforts to develop a Fast Dissclving Dig
Delivery System'!, Some tablets are designed to dissolve in saliva
remarkably fa=t. witkin 8 few seconds, and are e festadissolving
tableds. Others comtam  agenfs fo enhmics the mte of fablet
dismntemntion m the orel craty, and are more appropostely femed
fast-dismicgrating ablefs, as they may take up 0 A Iminute 1o
completely  disantegrate. When pul oo fongue  thas rables
dismiesrates mstratansonaly. releasing the deug. wihich dissolves of
disperses m the salive. Some drugs are pbsorbed from the mouth,
pharsmx and esopleagie: as the saliva pesses down inte the somach
In such cases, hisavnilability of drag is sigeificantly greafer than
those abserved from conventional tablet dozage form. FDDTs, as a
novel dosage fioru, bave several chamstenstics o distimguaish thean
fran the mnare raditional dosage forms ™

The Center for Dhug Evaluation and Hesearch (CDER) US FDa
defived (val Disintegrading Tablets (ODT) as “A solid dosage fonn
contzining medicinnl  substances, which  disintegrates  mpidly,
nsally withm a matter of seconds, when placed wpon the songee.”
The oral fasi-disntegprating toblets are also known as fast dissolve,
rapsicl daszalve, capnid neelt and quick disiofegrating tablers. However,
tlee finmction and comcept of all these docage forms aee similar ™
Biopharmaceutic Consideratian
When mew diag delivery system puf oiy, it 35 st that to consider
Biopharmaceutical factor like membaolism and excretion’
Pharmncekinetics
In this considerntion, stady has dome on absorphion, distridbion,
mietabolism and excretion, Afler absorption, dimg attains terapentic
fevel amd theretfore elicits phannacological effect. so bodh rate and
extend of absorption is important. o cooventional dosage form e
15 delay in disintegration and therefore dissobution while FDT i
rapidly disintegrates in ol cavity and dissofution is fast. Due to
disintegration of FOMT 1 month abscapbon m started from meeath,
phanmx mod csophagns, Some factors ke age, GI pH, amd blood
flow threugh GI are taken into consideration, because ebdars mey be
considerad  as  separate  undee Badicare  popobation.  Deug
distrabateon depeivds ot oy factors like fssne perseabalin
pecfusion rate, handing of dog to tsswe, disease staie, drug
inberaction etc. In gerintnic patienls, decreass i body 1nass apd toied
body water result in decreased wolvme of distribetion of Wwater-
soluble dregs and mcrensed volume of distmbution (Vd) of lipgd
solulde dogs. Darntion and mtensity of action depends npon rate of
drug removal fom the body or site of action ie. biotransFumation
Decraass in liver velume, regional blocd flow o liver reduces the
biotransformniron of drea through  oxedabion,  reduction and
bvdrobvsis. Excretion by renal cieamace is slowed, has hali-iife of
remal excreied drigs nwoyease.
Pharmarcelynamic
Dimg pecephion mferachion mpaired m eddely &5 well as in voasg
acdult due 1o updus developmeat of organ. Decreasad ability of the
body to respomd I:ﬂmu stimmli, cardiac owtgt, and orthostatic
hypotension may see 10 faking sntihvpertenseve like prazosin,
1. Decrensed sensitivity of the CVS to  =pdrenergic ngomist and
R
2. Immnmity is fess aud taken o cousidermtion whils administered
anfibiohics,
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i Altered response te dmag thermpy-slderly show  diminished
bronchodilator effect of theophviling shows incresssd sensitvity
1o barbiturates,

4. Coacomitant illnesices are offen present n eldely. which ix also
taken into consderation, while multiple drug therapy preccrabed
Beesearch workers have clingcally evalaated diog coinbination fis
variows  clesses”  cardiowvascabawr  oagends,  diwsstics,  anti-
hypertensive in geriamics, The combination choice depemds on
dizense state of the patent,

Advantages OF Fast Dissolving Tableis

1. FOT can be sbminister te fie parents wii can nat saallow
tablets/cap., such as the eldesly, strake wictims, bedoudden
patients, & patients wlwo vefuse 1o swallow such as podaatric
geziaine & psychiaimic patisus.

2, Rapid ding thesapy 13 possible.

A, Centam sfixies concloded inceased boavalabiliby'peoved vapad
absorption of drugs throueh pregasmic absorption of dings from
woniy, pharns & oesopliagns as saliva passes @

4. FDT are comventent foo adminstration and passes good parean
coengplinnt for disabled, bedridden patients avd for twavelers and
Taey people. who do nod always leve aocess o water

5, Good momsth fzel property of FOT helps to changs the perception
of medication as hitter pill particlarly in pediattic patienis

6. Therisk of chocking or suffocation dusing oral administration of
carrveitionsl fommlaiions doe o physical obstruchion 1= avoided
s providig improved safery.

7. FOT  opemed new  businsss  opporfumity  liks  pooduoct
differentmation, prochict promotion, patent exfension and life
cycle management

Limsitations To Fast Dissahving Tabiets

L. Drups with felatmvely lacper doses e difficalt to foironlate mia

FIOT e.p. amtildotics like ciprofloxacin with adult dese tabdet

containing about 204 mg of the drag.

Patiznts who concurrently take anticholmsergic medications may

not be fthe best candidates for FOT. Sumilarly potients with

Sitgren's syadrome or domess of the mouth due to decgeased

saliva j.'mdm:hnu inay me be pood candadates for these tabler

formmlations'

The Meed For Development OF FDTS

Patient factors

Cirally disimtegmimg dosnge forms are exceptiomally suitable for

patienis, whe find selid dosage forin mosaveiant to swallow with &

glass of water, These patients are the following:

1. Palistrc aml geriaine patients hiving G fadey in swallowng o
chewg solid dosage forms

2, Patients who are teluctand to take solid prepaation dae to fear of
chaking

3, Parienn witls allengies who rejoives 3 move comvernendt dosage
form than antihistaimme symp

4. A miaddie-aged womnn sabjected to radintion theapy for breass

cancer may be too navseous 10 swallow her H2- blocker dose

A, schizophrenic patisnt who may try to hide a cowventional

tnblet umder lns or her tongee 50 as to avoed their duly diose of an

atypical notipsyehotic.

6, A patient with owsion sickness durmg the joemniey may have
limie or o access o Water

Effectiveness fnctor

The major call for deess formulations is nereased bioavailability and

faster onsst of action. In some cases, where dmig dissobes quickly

itz dispersion m saliva in oral cavily canses pregastnc absorption
fhatn scene formulations in Buccal. pharyngenl and gastric repions

A pregasing absorptim avolds first pass etabolism and i s

advantagsmes to dmgs that mydergo first pass hepatic metabalism

Corespondimghy, safefy profiles may be ooproved for dmgs which

i

i

produse  sbstamal  tomie mﬁ&hﬂhi&. by fipst-pasz  hepatic
metaboliam and pastric metabalian™ .
Manufacturing amd marketing factors
Emerging vew dneg delivery technologies and unilizing them in new
prodiset developombent i crucial for phamacentical sndustries to
swrvive, neverlbeless of s size. It b5 common for phanmaceastical
peanuichurers to develop a given dnkg enfity in a new and impeoved
dosage form a5 a drog nears the end of its patent life A pew dosags
form allows 3 mamnfacturer fo sxtend market exclusively, Tt
provides wnwpe prodect  differentisiion.  and  extends  pateni
profection, hencefirth  offering i e population 4 more
convenient dosage forn™. For metance Eisai Ine. lamched Aricept
FDT. a line extension of donepezil for Alzheme s disehse, in Japan
i 2004 and in die TS, im 2003 i response 1o a genanic challenge
Tilied m the U158, by Ranhaxy. Merck’'s Tapanese subsidiary launched
Lipala M {smmvastadm ODT) o Ime extension of its block-buster,
Zocer, n clolestezel-lowering drug, in fespoiise o seventeen genaic
registrations of simvastatm applied for in Japan in 2004 7
Ideal Drug Candidates OF Fast Dissodving Tableis
1. Fast diszabviine tablets Diese showld be lower dsan 30 !
2. Drug should be partmlly non iomzed ot pH in ol cavitys
3, Dmug should be diffise and partition into the epithelinm of the
upper GIT {log P> 1, or prefernhly =325
4. Dwug should have to permeate through oral mucosal tissse, =
Tdeal Characieristics O Fast Dissolving Delivery Sysiem
Month-feel™; Mowth-feel i critical. and patients should receive a
product that feels pleasast. Aoy large particles from  the
dismtegraimg tablet that are mscluble or slowdy sobsble m sabiva
wendd lead to an anglensant gritty feeling. Thes can be overcome by
keeping the meagority of the paticles below the defectable size lmir
In come cases, certain flavors can o ooproved  outh-feed
perespion. resultng o a product teat s percerved as being less
gritty. even if the anly change is the flavor. Effenvescence can be
adcled to A disintegration ad mmprove mouth-fee] by redocing the
“drmes" of n product
Hygroscopicity: Several fasd  dissolving  dosage  forms  are
hivaroscopde and canpot maintadie physieal integrey wivder norenal
conditions of tanperanre asd bmnidity. Heace they need pootection
o levmmielity, whicls calls for specializad product packagiicge.
Friability: In coder 10 allow fast dissolving tabdets e dissolve o the
menth. they are made of either very porons or soft molded merices
ar catnpressed into tabless watl very low campression foree. whick
makes e tablets friate and'or britde which are difficult fo handbe,
often peqmiring specializend peel of T Dlister pckmg. To averncooe
this problem, some companes witroduced more robust foems of fast
dissolving tablets, such as Wontnb by Yamanoachi-Shadles and
Dharn Solve by CIAWLA Babs.
Palatability; Most orally disosegraimg s delivery sysnens
disanteprate or dsselve w patient’'s oral cavity, thus relessang the
gotive ingredients which come i contact with dhe taste buds: llence,
taste-masking of dee drugs beoomues critical 10 patism -:c:mptm* 2
Size of tabbet: Tt has been reported that the easiest cize of tablef to
saallow is 7-8 mm whils the saziest mize to handle was larger than &
mm. Theretore, the tablet size that is beth easy to take and easy to
handle is difficult 1o achieve”
Petential Candidate For FINT
Analgesics and Aoti-inflammatery Agents: Aloigprm ausanoefin,
araprogerone.  beporvlete.  diflunisal  etodolac,  fenbufen,
fenaprofencalcim, fharbiprofen, ibmprafen, indametbacin,
ketoprofen. meclofenamic acid, mefnamicacid, nabumetone,
nagree, exaprozeexyphenbutazone, phendbutnzone prosicam,

sul ks,
Anthelmintics @ Albendarole.  bephennanhydrooymaphiboate.
cambexiaznle, dichlorophen, TeeTnechm, mebendazole,
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omammipune,  oxfendazele,  oxanfelembonate, | prazsuantel
pyrantelembonate, thabendazole,

Apfi-Arrhrthoiis  Agents:  AmiodaroneHCL  Disopyramisde,
flecatishlescerse gunidmesnlphate.

Anti-bacterial  Agents: Benethamime pemeillin,  emoxack,
ciproflosacin HCL  clasitheesoycin,  clofazindne.  cloxacillin,
demeclocyclines, doxyveycline srvtlooniycin, ethiomamide,

imipsnem.oalidide  acid, niofrantoin,  rifampicin,  spirmmycin,
sulphabenzanids, slphadoxine, sulphamerazmes, sulphacetamds,
sulphadiazine. sulplsfimazole, sulphanethoxazole, sulphapaidine,
tetracvelie, trneraprin

Anti-congulants:  Diconmarsd.  dipyridanole. itcomsalons,
plrarindione,

Apil-depressanis:  Amoccapine,  ciclazindol,  maprstilineHCL
tiansennHCL  pormplylioneHCL  oasodomeHCL  imdpramae

aleste.

Apti-diabetics: Acctohexanude, dilopropamide,  glibenclamids,
gliclazide, glipzide, wlazmnide, malbutanide
Anti-epilleptics:Beclamide, cobamazepine, cloparepam, etholoin,
peethioin.  methswsmide.  methylpbencharbstone, cncarbazepme,
paramethadione, phenacemide.  phenobarbitone.  pheavtoin
phensaximide, primidone, aillsisne, valproic acid,

Anfi-Tungal  Agents Amphotericin,  nfoconazalendrate,
clotrimazele. espanzelenitrate, flucenezole. fucytosine,
gressofulvin, vaconazole, kefoconarole, miconazobe, matamvein,
nystatin, - sulcomazole  nifrate.  terbinpfineHC).  teroomazole,
tioconazole, widscensic agid.

Anti-gout Agents: Allopurmol, probenecid, slphinpyrazene.
Apfi-hypertensive Ageats:  Amlodipme, carvedilol, bedipmne
daradipine, dilitazemBC], dazoxide. fobocipine. pnanaben? scetate
duderanuiiy,  iswadipime, mmodidil, weasdipineHC]  wfedipine,
nmadipine.  phenoybenzamineHClL  pazosan HCL,  rescrpine,

terazosin HC

Anti-malarials: Amadiaquing,  chloroquase,  chlorproguanitHCL
halefantrineH ], meefloquaneHCH,  progeamiFECL,  pyrimethanine,
guinme siphate

Anti-migraine  Agents: IHhydioer gotaminamesylate,
tartrate, methssermdemaleate.  pizotifen  inaleate.
sucsinate.

Apti-muscarvinke  Agewis:  Amopme  benglexolHO biperides
ethoproparmeHCl,  Byoscme botyl  bronide,  hycscymmine,
mepenzelatebromide cophenadiine, axyphencyiconineHCL
Hopacanmicle

Anti-neoplastis Agenls Al LTI T =TT B
Asoghatetiumide.  amsscine, azatliopring, busulphan,
chlorambual, cwclosporin, dacarbnzine, estramstine, efoposide,
lonmustine, melphalan, meacaptopurine. methotrexsts, mitamyein,

erEaiiLe
Sinp AT Epta

mitoinne,  mitceanimone,  pEocwharmeaHC]L  tmoxifen citeste
testalactone.

Amti-protazoal Agents: Benmndazole, clioquinol, decogqumasts,
diiodohydroxvguinodine, diloeamidefivroates, dingloknids,

farzolideome, metromidazols, ninsmarele, nirefurmzone, omidazole,
tnnlazole

Anfi-thyroid Agents:Carbinazole, propylthicurecil,

Antlolytic Sedatives, Hypoodics and  SNemolepiics:  Alpsrodam,
amvlobarbitone, barblione, benrazepan:, bromazepsm, bronperidol,
brofizalam, bmtotarbitome. carbromal, dilardinzepeeide.
chlormettiarole.chlorproawwine. clobezan, cloliarepsn clorapine,
diazepam.  droperided ethinnmatz,  flunanisone,  fmimazepan
fleopromezine,  flupentiixotdecanoate,  fluphenazinedecanoats,
flurazegam. haloperidal.

Cardiare Toolreplc Agenis-Anuinome, digitoxin (ligoxin,
enmpimone. Ematoside O, medigooin
Corticesieraids: Heclomethasome, betamethasone,

bdesonide cortisone  acctate. desomynsthasons, dexamethasons,

fivcortolope, fluticasone
wediylprediisolone,

fhedrocorfisonescsinte. flanisolide,
propicisate, Tpdrocortisoae,
predmsolone, prednisone, tnamcinolone,

Diureiles:  Acetazolamsdeamtlorde, bepdroflnazele, bametanide,
chlegodlsiazide, chilaithalsfone, ethacrpiicacid fvcenide,
meetolazane, smronolactone, triamterene.

Emzyvmees: All fhe enzanss.

Anti-parkinsonfanAgents:  Bromocoptimemesydate, lysaride
mal=ate,

Gaslrocintestimal  Agends: Boscoedyl. cimebdme.  cisapride.
diphecytaeHC),  doanperadose,  Ganotidme,  Jopesanide

mesalarine nizafidine, omeprazele, ondansetrom HOL, maasfidine
HCL sulphasalazine
Histamine H.-BEecepior Antagenbsis: Acrivastine asiemizole,

cimidizine  cvelizme,  cvpioliguadineHcC],  donenbydinnate,
fhowrizineHCL loratadine. meclorineHCL oxatonnde. rerfenadme.
eriprolidine.

Lipid Regulating Agents; Besafibrate, clofiteare, fenofibvare.
gernfibnozil, promacal.

Loeal Anaesthetics: Lidocaine

Neuro-musular Agents: Pyndostgmme,

Mitrates  and  wher  Antianginal  Agents:  Annd  nirate
ghrceryltrmitrate, e hided imifrate, isgsorbidemononitrabe,
pentzeryvitintolbetranitsate,

Nulritional Agents: Betacarotene, vitamm A, vitanin B2, vitamis
Divitanim E, vitamsin K

CQpinid Analgesics: codsine destropropyoxyphens, dinanorphine,
dihvdrecodeine, meptezimol, methadone, morphine, mluphne,
pentzzocine

OralVaccimes: Vaccines deudgned toprevent or reduce rhe
gymiptams of diseases of which the following 13 & repeesentative
Influenza. Tulerculosis, Meatiogitis, Hepatstis, Whoopdng Cougls,
Folio, Tetanus, Diphtheria, Malaria, Cholera, Herpes, Typhoid, HI'W,
AR, Meacles, Lyme disepse, Travellers Atvophic  thinitis,
Ervapelas, Foot and Mouth disense, Swime, pnevmnonin, aododher
disezrse condifsous and oflwer nfections and mlo-noamoe disense
comfittoss affeciing coampation and faam annnals sice

Stimnlants:  Amphetamine,  dexpmphetamine,  dexfenfluramme,
fenfluramine. mazinded, pemoline. ™

Excleplents Used To Prepave FINT

Emudsifving Agents

Emusifving agents are imporiont excipients for formulnbing fast-
mecltme tablets ey aid in raped disisterration and dmg celense
wigho chewmg, soallowing or drikmg  warer, T addirion,
meosporatng  eamalaiing agents 15 ueefil in stehilizing the
immiscible blends and enhancing Mmoavailability, A wide range of
erunlsifiers i= recouumendsd for fast-tablet formlation. mcluding
alky] sulfates, propifene glveol esters, lecithin, sucrose ssters and
others These aments can be incaoiporated m the sape of 0.02 percent
to about 15 percent by weizht of the final composition. ™

Bimilers

biam Tole of Binders is fo keep the composition of these fast melting
tnblets together dsmng the compression stags. Binders commonly
used are cellufosic polviners, povidones, polyvind alcobols, and
acrylic  polyiners. Among e celhelosic polymers i will be
advastapesns 1o select  efhylcellulose,  hydroxvpropvicelinlose
(HPC, and bydmeypropyimebdeallulose (HPMC), alone or
edrixtures and dee most conasonly soviic polvolers ae used are
the ammonid-ntethacrylare copalymer (Fudragt. RL md EBS)
polbymcrdate (Ewdmmt. NE)L and polymethacylate (Evdmgit. E)
The right sefection of a bmder or combinatien of binders 15 essentinl
to sanain the niegnty and stalality of the 1abler, The remperatne
of the esctpdent shondd be peeferalbdy arcund 30-350 foo faster
meltinge properties.
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Amtistatic agent and Diluents

The mosd comuman anfisiofc agents used are cofladal silica
(Agrosily, precipitated. sifica (Syled FP244), micronized or nou
nulcronized ale. maliodextring, beta —cyclodextrms. @ie Mapnesio
stearate,  searic  acid.  sodian stearvifiinsgate,  micsonized
polvoxyethylene elyeol {(microrized Bacropol G000 lewcine,
sodiun benzoats are used as lubwicastd. An edditicoal thickening
agent, generating a swbilized suspension, is added to mvoid setiling
of the particles and moceover provids a plessant month fesling
Commonly used Diloests sre most commponly  selecled  from
cellwlosz  derivasives and  peeferably  microcrystalline  cellubze,
gtarches, laciose. polyols, and. preferably. mannitof*™

fuperdisivtepremts - | Enammple | Mechaniom 04 | Spewal commmen
| apusa
Cromcarneilon® | Coslinked | Swells £ folds | Snaile i oo
As-Th-SalX e B v | i 10 asconde o
Shymee FENE | Swnlliag  amd | Dhres
| wicking bolh OIS o
ATETIFT e
-Search free

Super dismfegrant provide quick dismtegration due to combined
effect of swellmyg and water alsorpieon by the formsilation. Due (o
swellimpe of super dizintegrant, the wered siwfice of the camrier
merenses; this promofes the wetahility and disparsbility of the
systen. s enhaocing  the  disintepration and  dissobution.

Primwloas DSclrisbd [ = By s l.'ﬂgﬂﬁlnkn!mmmu:yulmnﬂu corpredinsn bt gt W' wianluble and
WnasolEL-HPT PP rr rapllery: action | spangy ix nabiure o get
| Ol L er

| Eadiuin dareh Cotaaaitol Bk 7-17 Bolds = 10 seconds Soalls oa O dondinies aod
glyrolate ok | lgh level serve os mvium
Esplorabl | Felaase moimx
| Pritopst® | A TR PP PRI N A R
ﬂJEnl:a.l:'ld"ﬂ.F Crmudmioad -Frgnad owellmg i agiecus medimn of sierg aciKm | -Frooose dissHapranen
| Zahieliine® il gt @ | i brth ey ot wet gramudaiion
Zoy polyssecunde Mamural jopes | -Dhes m0f conlzan ery SLarcl or SUgir. Used = nUbms e o) |-
Emcosord Ihsinkegramt

Flaveurs: Peppermint flavour, cooling flaver, flaver oils and
flavoring aromatc o, peppermint o1l, clove oal, bay oal, anise ol
eacalvpeos ol thyme ol oil of batter almonds. Flavormg agnets
melude, vanilla, cines oils, frur essences, ™
Sweelmers: Aspartame, Sugars derivatives’ °
Fillers: Directly compressible spray dveed Mamnstol, Saibital,
aplitol,  calcium  carbonete, inagnesiin  carbonate.  caleimm
phosphate.  calcimm  sulfate, ?‘%ﬂﬂ'ﬂl]:ﬂﬂ starch, magnssimm
trisilicate, nhominnem bvdrogides,
Swface active agents: sodnumdoscylsulinte, sodnamlamdsulfate,
polyoxyethylenesorbatan faity acid esters (Tweens), sorbitan fatty
acidl esters (Spans). pobyoxyethylene stearares
Technologies Used To Manufacture Fast Dissolving Tallets
Couventional techmolegies
Freeze [xyulg
Tablet Moldmg
Spray Dinang
Dhirect Comgpisssion
sublimatien
Ciottauns L'mdvhﬂcag
Mass Extrusion™
Pntuled techinologles

L Zwdie Techmology

2, Duraszely Technolooy

3. Dansolv Techoolagy

4. Wowtab Technology

5. Flashdoss Technolopy

6, Flashiab Techoology
Freeze diving
Freeze-diying slows inmedeate dissolution of the tablers becase of
their high porosity, and enhances drug clability, especially fod
togsfre-sensitive sabstapces, on the ofher haind, a8 porous petwark
i= associated with low physical pesistance med high friability. Special
packaging is required in some cases >

o e ol

Advantages of feeeze diving

The major advaninge s that the tablzts produced by this techmology
have very low dﬁm’rcgmtm fime nad have great month feel due fo
fast meltng <tfect. *

Disadvantages of (veeze drving

Althongh bedng & fadely rowtene peocess. lyoplulizston las some
ditadvantapes like it iz relatively expessive sd fune consumomg
process. Fanhamors, the product obtained =3 poorly stabde and
fragile, rendering comventional packaging 1msuifable. Very poor
physical rﬁus'rum;-:. High cest of production, Low dose of water
sohible drugs. *

Tablel Muolding

Biohling process s of two type's ie solvent method and leas
mrethod. Solveut awethod myvalves mostening the powder blond wath
a hvdro alcololic solvent followesd by compression af kow pressures
m minlded plates fo form 8 wetted mass (compression mobding). The
solvent & then removed by air-drving. The fabdets manufactursd in
this mammer are less compnct than compressed tablets and posses a
porons struchure bt hastens dissolution. The heat molding process
invalves preparation of a saspension thet comwmins & dreg. agar and
supar {eg manutol or lactese) and pounng the swspescion w the
blister packagimg wells, solidifving the agar at e oo taliperatine
to foren a jelly and drving at 30°C weds vacuum. The meechanical
sirengh of meldad fablsts 15 8 matter of grest concem, Hinding
pents, wiich increase the mechanical strength of tee tablets, need 1o
be incorporated. Compared to the I:.r-u-phi]Limim technigue, inblets
produced by ihe umLu‘.u:g techpique are ensier to scale wp for
mdustrial manufacturs,

Sprmy drying

The formubations copfamed hydrolyoed snd wibydrolyvzed gelstm as
a supportieg agend Bor (e mande, manmited as & bolkorg agent and
sodnun  starch  plyeolate’croscarmnedlose a: 8 disintegrant.
Disintepration and dissolition wee funber cthenced by adding as
acid (e.g.cinic acid} or an alkali (eg.. sodinm biearbonate). The
suspension of above mlpl:nts was spray-tried to vield a porons
poradder which was compressed into fabiets. Tablets mmuﬁnrm'nib:r
this method dismiegrated m < 20 secs in an aqueous medium, ~

Mirec! campression
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It 15 the easiest way fo mautachre tablets. Conventions] egnepment,
comumaaky availabie excapients md a himited number of processing
steps are mvelved in dizect compression. Also high doses can be
acoommodated amul final welgli of tablst can easily exceed rhar of
other productuon sethod

Advaniages of direct compression

ERequires fowsr ot operations oampared with wet  Gramalagios
(shoerter processimg tone md lower ensrgy consmmption

2 Fewer stability isues for aciives that are smsifive fo heator
msire,

3.Far cerfan conipouncds, Faster dissolution rates may be generaied
frun tablets peepaged by direct comgeession  compared with wet
granulation: for exanple, norflasacii.

i‘rgj'-mﬂ excipiewis may be needed in a divect compression formula

Sublimation

The slow desaolutea of the compressed tablet confaming even
highly water-soluble ingrediznis is ches o0 the low poresity of the
tablets. [nert selid mgredients that volatilize readily {e.p wrea,
AT enrbomata, AL OO AT bacarbomatz,
hexamethelenetetramine. camphor etc] were added to the other
tabilen mgredsents and the mixnre & compressead oo wahlss. The
wolanla matersls were then rempoved wia sublimaten ( Fig 1),
wlich generales porons strichares. Additiooafly, several sobeents
:f‘r_g cyelohenans benzenc) cami be also nsed ns pore fonmning agenis
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Figure | VErions steps invelve in sublisation

Cotton Candy Process

This process is so named as it vtilizes a ymique spmning mechanizm
te produce floss like crwstalline strocture, which mimic cotton
candy, Cotbon cansly process mvelves foomation of matrix of
polysaccharides or saccharides by simalfanens acion of Tash
melime anad spinnues. The matrix foomed s patially recrystallized
to have wproved fow progerties and compressibelity. This candy
feas matrix is then willed and blended with active ingredients and
excipents and sulwequently congpessed o ODT, This (rocess Gt
accommtsdate larger dmg doses and offers mmproved mechanical
strengsh. However, high-process temperature lanits the wse of this
process

M exirasdion

Thiz technology invelves softening the active blend using e
solvent mistare of water soluble polyedndese glveol usiog
methanal and expulsion of soffened mass throwgl te extruder o
syrings to gst & cylinder of the prothxt mto even segments nsing
hiented bnde to form tablets, The driedd cylinder can also be wsed to
cont gjumﬂt.s. of baster tastmg drves and thereby masking thear bittet
fRshe.

MMPORTANT PATENTED TECHROLOGIES FOR FAST
DISSOLYING TABLETS

Zydis Technalogy '

Tyelis forsmlation is & wgue freeze driad tabler w which ding s
plymcally entrapped ar dissolved wwithin the nsafrsy of Hhst-
dissolving caivier material. When Zydis units are put into the awouth,
the freere-dried stmecture disinteprates imstantanemsly asd does not
require water to pid swmllowing. The madis matry 15 composed of

many inatesials desipned fo oactueve a mumber of objectnves. Ta

sngait strereth and resibience during bandlaie, pobymers such as

gelatin, dextran or alginates are mcorpomied, These forms & glossy
ammoaphines stroctire, whisch s shength.

To obtain erystalliity. elegancs and harduess. saccharides sucly as

meinitel or  serbitol are incorporated. Water is wssl o the

manufrchuing process (0 ensre production of poroas units 1o

achieve rapid disimtegration. Vafous gmns are used to prevent

sedimentation of dispersed drug particles m the manufachring
process. Collapse protectants such as gheine prevend fhe shrmkage
of #ydis units duing feede drving process o long lenm stogage

Zydis prodibets ae packed i blister packs to protect the forandlation

froem sos st e in the envireiment.

Limbnatbims

1. The amsinil of drog osild be arcorporated should geneslly be
lese than d0oeg for msoboble drees and less dhat Glmg for
salulle diage.

2, The particle sire of e msolnble dngs shonld mor e les than
SOy amed 1wed miee than 2000 1o pravent sedimentatian diming
Procissing.

Advantages

1. Buccal pharmgeal and gasitic regions are all areas of absooption
froam thas formalation. Any (regasiic absomption avedds frst-
pasa metabolism and can be an advantage in drags that uwdergo &
ereit deal of hepatic metnbolsm

2. The zwdis formuolation selfpreserving because the final water
conceniration m the freeze-dried product is e low to allow for
microbinl growth,

I]hld.mutagﬂ-

The process of feersadrving &
e g p o,

2. The formulateon is very lighteeipht and fiagale. and therefore
should not be stored in backpacks or the botom of parsss.

A It has poar stability at hagher temperatures and himidities,
4, The freeze-dryng i fime CONSUME Process
5. Tt has poar plysical resistance
6. Loading of high dese nl’wa'rer soluble dmgs s not pessiblz
Duraselv Technology® " *#
Dhamsody 15 the patented techuralogy of CIMA labs The tablets made
by this technology consist of a dg fillers and a lubricant. Tablets
are prepared by using conventicmal tableting equipment sd have
good rigdity. These can be packaged into conventiosal packazing
syatem like blisters. Dwrasolv is aa appropriate fechoology for
prondiects reqiuring low amomeis of acive mgredients,

Advaniages

1. Dwrasalv bas muoel higher meclsudesl strength  than s
predecessor due to the nse of higher compaction pressmes during
fabletting

2. The Dnrasoly product s fhos prodiced i a faster & ia inoge
effective manne.

Disadvantages

L. It iz not compatible with larger doses of active ingredients
becauze the formnlstion 15 sulyected to high pressires on
compachion,

- The drug powder coating may factural duiing compaction.
enposing e b‘lE[-Et Tastig ifrug po patbens™s taste bods

Orasoly Technology'"

Oyasaly Tﬂd:ubnlng}' has beenn developed by CINA Iabs. Tn tluis

system Active mediconent s fste masksd. It oalse comtains

effervescent disintegratmig agsnt, Tablets nre made by dizect
compression techmique of low compression force o order fo
tdnimize osal disseloizon time, Conventional blenders and tablet
machine is vssd to prodoce the tablets. The tabdate prodoced are soft
mad friable and packegsd i specislly desipned pick and place
EVEt =Tl

a relatively expensive
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Advaniages

1. The Ovosolv formmlations are not very kvgroscopic

2, The foomulation can accommoclate high doses,

A T also provides & dsincr, plessnt sensation of effervescence m
e qrcatly,

Disadvantages

oA weaker amd meoie britile tablet in  comparison  wids
corventional fablets

2. Poor mechanicnl strength,

3, The cest of fast dissalving tablets 15 higher tham the cod of
skl talilets male by divecs comgresion

4. Mamifachming reguires a controlled emmaroament at low relative
hnmadiny.

Wowtah Technology "

Wontah Techiology 15 parented by Yamanouch: Plarmaczitcal

Ca, WOW mreans *Without Wate . hy this peocess, combination of

bewe ol dability sacchasides and higl monbdatabity saccharides is

used to olitain & rapidly melting stong rables. The active ingredisn

i inied with a low mouldability saccharide and granaisted with §

bigh meoaildabality sacchaide and compredsed info fallet.

Advantages

1. OfFers Saperics movthfed due to e anooth awelt actico

2. Itis sudabde for bath conventional bottle mud blister packagma

A i mmwe srabde 1o the enviromment tham the zadis and oeasoly
Flash Dose Technology'™

Flash dose technobozy has been patentsd by Fuise. Mugefen aeeltlet,
a new fong of ibaprofen as meelli-n-imondly tablets. prepared using
flash doses techelogy is the first commercial product lannched by
Biovml Corporation, Flash doss tablets consist of self bindmg shear
form miatnx termed as "Ross". Shenr forn malnces are prepared by
flasly hear grocesing.

Flashiab Technolagy'™®

Prographann laboratories have patented the Flashiab technalogy.
Tebleis prepared by this svstem consisi of no active ingredioe in the
form of nicrocrystals. Drig oncrogramiles oway be prepared by

using  the  conventiomdl  fechodmqees like  coacervation,
microeneapsulation,  and  extrusmion-  sphercmisation.  All  the
processng  wilized  cooventional  wableitiog  technology

Talile 2; st O Sarketed Fast Dissolvimg Tabhets™ ™

1 Felkien fast melt Frooom Piser Ine., NY, Ui
F] Clerflin reds Tak Latabakme Sitlerang plosgh Caons, 154
T =y QBT YT TR TR
A Pepod RFD} Fomotibine Plerck and Co, WU LA,
G Eofran (DT Cimgdarsemon Glaxo Wellcome, Middiesx, UK
7 Zoming-ZMT Zolmitriptza Astmdemecn, Wikmington, A
B Zeplar TH Salaglling At Corp, Leados UK
+ TR g = g §o T Ty
1m Febracrod Faracsmmal Prosrapharm, Chmeauneuf Fraoce
11 | Fembid MOT | Nimwesslide | Pamom Biclech New delu India
1z Toeron T Funfacosib Toreul pemnscerticals . ik
13 Crarres metah Olanmpne Ranbmey Iob. Lad New-delhi, India
14 Famelist B et bkt Ranbeocy ot Lad Maw-dell, Tadi
15 Beazdryd Fastmelt Digibehy (esiesnn Wamer Lambat, WY, UEA
md preudoephadnng
14 Propulsid Quicksah: Capridde Taresen phunmacestics
mumoly drafe
17 Pusperdal Tt Raeponidone Tareen phanmacestcs
18 Spastfon Lyoc) Ehlareglncmal Famashyon
Hvdrara
L] Tanfin FlacdiTak) Theapprafen Eiliyphiarm
7 Zokoug Repun o Todmangtiz Coea Lot B
TR | ey = ) g
23 Casiar D) Fomsotsdne Yamanouchi Pharma Tach: Inc
4 Cibalgins DaeFasd Tiraproden Eurand Intermabional

INTERNMATIONAL KENEARCH JORIRNAL OF PHARMACY, 2(11). 2011



Sharma Saurabh et al IRJP 2011, 2 (11}, 21-29
—_—_——r sy e e ye—e e s

15 Fesfimia Flash dose Trmadod HC Fimsr Technodogy, Lid
ki Hyoscymine Sufile HvoscTaimsie Sullkee | KV Pham Co Ine.
37 ﬂ@-mmﬂ Anipipmenin Citwkca Anierica Beistol-beyers. Squith
28 Allepa ODT Fexofenadips Fanof Aventss

= At CITT Dionepezil Eiss Co.

k| Clannexs RediTabs Deelomtadin: Schermg-Flough

51 Al Grack Lorsmadine Wroth

Daesolving Toblets

3 Clomzepam Cloaszapan Par Phiruiscanhcal
I3, Fazalla Clompme AnrFhama

| Ir Twlensd Meltwmavs | Acetamephen Mkl Conyemer Healtimare
5 ﬂﬂhﬁfnﬂ“ﬁﬂm Clonazzpam Pocie

T Lorsintns Radidoan Lovstating Hasfsory

(3] Nirtazagine ODT Mirssgme Teva Phormacealioaits
30 Hemaan Alperealam Sclwarz Pherma

L Crodansstron QDT Cirdamsetron Tera Pharmaceuticals
= Craprsd 00T Frednismion Sewele Pharma

41 Prgiph Cabidboga Tesadogh Sehuire Pl
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T i BT ey e Mot
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Evaluation of FIN'T Hulk Density

Bulk characterization

Angle of Repose, Bulk Drensaty, Bulkimsss, Void Volnme, Porosity,
Cotnpresaibality characterstics {Can'smud Hansner aedes)

Angle of Repose

The angle of repose was determined by the fimne] medod sugpested
by Mewman Angle of repose is determined by the following
formmln

fam = L'r

Therefore = tam-1 Wy

Where = Angle of repase

b = heeight of the coose

= Badins of the cone bese

Aggle of Bepose leis than 30 sbwws the free flowme of the
titaterial.

Bulk density is defmed as ihe mass of the poader dpaded by the
bulk vaolume and is expressed as pmv' cm . The bulk densiry of &
powder punasily depends oo particle size distribution, particle
shape and the teodency of porticles o adhere iogether, The particles
are pack o such 3 way 5o as to leave large gaps between their
surfaces “resnlting op in Haht powder of low balk depsity. Hare the
smaller particles shift between the large particles resulimg = beavy
powder of ligh tokk density. Bulk density is very important m the
size of containers needed for handbing. dappdng snd sorage of T
ensterial snd Mend. If 1z also wngportant in size blepdmg equipment,
Bb-MVp

Where pb =Buolk Density

il = Welglt of sample o gim
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Bulldness

Specific  bulk vohmue or reciprocal of bulk denssty 55 called
bulkiness or balk. Bulkiness increasss with a decrease in particle
size. In maxime of material of different slzes. however the analla
particle clifts betweesy the Boger particles and tends to reduce the
bulkiness. The bulkiness cai be calenlated by the filowing focnnila
Bulklness= [/ ph

Where. ph = Bulk Density

Laoose bulk density

I i= defined as the mtso of weight of blend m gms 1o the loose bnlk
vilise (niapped sohmuel i an 3 Toose Tk dasary s given by
Laoese bk density p o= Weight in gms / Vi

Whers Wb = Bulk vehane {iminpped voloase)

Vidd ¥olume

The viliane of dee spaces w knowg as e voad velume v aid 13
givein by the farmula

V=Vh-¥p

Where Wi = Bulk volume {valme_befoce mppng)

W =Time velume {vohume after tappiig)

Pogosity

The porcsity € of powder s defised as the mafio of void volikme fo
the mlk volome of the packaging.

The poaosity of the powdaer is given by

£=¥h - ¥p' ¥Vp =1- ¥p'vh

Parosity 15 requenily expressed in percentage and 15 grven as

aE =1 - Vp! Vh X 100

The poresity of powder indicates the types of packaging a powder
nnddergoes when =sobject to vibeations, when stored. or o fabiles
mzclnne when passad through hoppe or feed frame.

Percent Compressibiliny

It is an mapeetant meeasne obfasied froom bulk dessity and i defimed
i,

Ph=Before compressed vwolums, Pr=after compressed volmnes
C=Pb-Pu/Ph x1iH

If the bed of particles 15 wore compressible the blend will be less
Bowable and flowing nealerials,

Evaluation of Tablets' ==

General Appearance

The geneml appeamncs of obets incindes size, shape, colour, taste
oidiour, surface fexiumre.

Sire, Shape, Thickness and diameter

The size and shape of the tablet can be dimensionally described,
moustored and conyolled. Thickness of tablets 15 an anportan
characteristic fin appearance and also @ coming by vsing flling
eqiupiment. Some fillaeg equipment vlilizes the mmiform thickness of
the tablets as o counting mechanizm, Ten tablets were taken and
their thickess nreasured by vernier caliper.

Umifarmity of welght

In lndisn Phasmacopoaia procadare for wafoanity of weight was
folewed, tea of twenty tablets weie takin and feir weight was
detenimined individunlly and collectively on 2 digitnl weighing
balmyee, The nvernge weight of ome tablet was detemmined from the
collective weight, The weight variaton test would be a satisfictory
method of determming the dreg content vaifoemity,

Hardmess of Tallefs

Hardness of tablet 1s defined as the force applied across the diamete
of the tablet i the order to beeak the tablet. The resistnnee of the
tablst to chipping. shiasion o breakage ouder condition of stocage
transfmation and handling before usage depends on its hardness
Hardness of the tablsl of sach formadation was detenninsd using
blonsato Hardness tester.

Friakility of tabhileis

Fritrater comsee of & plastc-chamber that revolves at 25 rpme
droppang those tablefs a1 & distanees of 6 inches with each revelution,
The tablets were rofated in the frbwoder for of lenst 4 minites, At the

end of test tablefe were dusied and rewepghed., fhe loss in the weight
af tabfet is the measnme of fiabdlity awd is epressed m percentage as
“eFrinkility = intial weight- fimal weight/intial weight x 100
Wetilng tlme

Lt Theis eveethod inensime tablet wettme tine Sample tidare paper (12
cir X 10075 cm) foldad twice was placed i a small petridish (1D =
6.5 con) containmg 6 ml of Soresas’s il pH 6.8 A tablet was
put o the paper, and the time for complets wetfing was measured
Thres ks for each batch and the standerd devistion was aleo
determmaed,

Disimtepration time

As describead dn phannscepoeta. Eblets are placed w the
disintegration twbes and time 5 noted. Aceceding to the Eunropean
phannacopozia, the s dismiegrating o Orodispersible tables
shioubd desiimegrate within 3 munges withour levwmg ay residise on
the sereen, Howeves, it 15 difficult 10 assess the dusantepration 1ate
event i sl smounts of water. Fustheribe convestionnl test
eniploys & volune of 900 ml of distiled wae compared o the
volume af saliva in nemass, which is linied o a few ml. Thus the
disintegration rate obtained froan conventional test does wof appearto
reflect the actal disintéerateon rate in haman awanth. To evencome
these problems several new methods have been propossd. One of
thess meibods wses 3 Charge Conpls Device (CCD} cameza or
texture analyzer fo evaluate the disiptepraticn time of tablets, o
another method, a modified DT apparanes = wsed. Heae o wire
basket of Som height and 2 cm dinmester and mesh size of #1010 48
placed above a beaker containing 200 ml of smulsted saliva. The
basket 15 50 positiened m the lkqued that 1t contams onky 6 ml of the
lwpusdt, The asiembly =5 amppoded with a2 heater o maintain
feenperamre &1 370 and a mageetic stigrer. IV ix nobed at 25
rpe Ogve of the stinplest inethods e 1o take sid of simulsted saliva
i a mweasunng cvlisder and place the tablet m it The Liquosd is
neither shaken nor stired and DT is noted. ™

In vivo disintegration time™

I vive disintegration fine 15 defermined wsing o paoel of healthy
buman volunteers. The DT noted by the volmiesrs by placmg the
tablat in neoath

In Vitro Dissolution Test”

Dr-vitra dissolution sty was performed by wang USSP Type I
Apparatus {Faddle tvpel [Elecirolab (ETC-11L) Tablet Dissolution
Tester] at 50 span. Phosphare buffer pH 6.8, D00 ol was used as
dissolution medinn whicl omintained at 37303°C. Alspot of
dizsclarion seedinm {10 ml) was withdrawn 8 specific time mbervals
(2 mim) mwl was fltered The amoomd of doug dissolved was
detemmiped by UV spectrophotometer  (Shimadze, Japan) by
mensuwring the absorbance of the sample. Thres tials for ssch batel
wers performed and average perceage drug relescs witly standard
deviation wek caleulated and recosded

Packa

Packaging special cire is sequzred during manufichming s sorage
to prodect the dosage of other fhsi-dissolving dosage forms. Quick-
dizpersig and/or dissolving oral delivery systems. the system can be
packaged wsmg varons options, such a= smgle powch, Wister card
with mudtiple wits, moltple vt dispenser, and continnons oll
disgenser, depending on he application and maketing oljectives,
CONCLUSION

Introduction of fast dsmtegratine dosage forms las wolved some of
the prodlans enconntared in sdnmistration of dougs fo the pediatic
and elderly patient. which constimtes a large proportion of the
world's pepulation. Henes, patient demand end the mailability of
varions technologies have mscreased the acceptance of Fast
disintegraimg {ablets. which in fen peelongs the patent life of &
drmg. However, periatric and padintric patiemts experience difficuley
m swallowing coaventiomal tblsts, which feads o poor patiznt
complisnce. To overcome this weakitess, scientists hove developed
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dumevative drug delivery systems known as fast dissolving tabdets
Ther characteristic pdvantiges soch as admmistration wikhon
water, anvwhere, anvtune lead o ther suitabiliy 1o geristme and
pedisinic patienis. They ave alse subialde for the mewtally {11, the
bedridden and patients adve do nwod have eagy access 1o water, The
benefits. in tems of paticat compliance, vapid onset of action,
mcreased bicavailability, and good stability make these tablets

popilar a5 a dosage fomn of choice in the cument markst.
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