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Class | Class Il
Highly Soluble Poorly Soluble
Highly Permeable Highly Permeable
Eligible for Biowaiver Eligible for Biowaiver only

if weak acids, highly soluble
at pH 6.8, +Dissolution

Class lll Class IV
Highly Soluble Poorly Soluble
Poorly Permeable Poorly Permeable
Eligible for Biowaiver if Not Eligible for Biowaiver

very rapidly dissolving
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diltiazem metoprolol theophylline s
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Term*

Part of solvent

Very soluble

Freely soluble
Soluble

Sparingly soluble
Slightly soluble
Very slightly soluble

Insoluble

Less than 1
From 1 to 10
From 10 to 30

From 30 to 100
From 100 to 1,000
From 1,000 to 10,000
More than 10,000

* one part of solute
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1. NMsanvuINdUNTA (particle size reduction)

nsanasestunayhliufifvesmse sty Wunaldmsaraneifisdu Wuiingu
wdi dheflaraetldenn snsnfilunisasaesanduiiauaumagedu mmvilioymadnas
n3gafuazAty dfemaeiifivuiaveseynieinasoniasnafu Wy griseofulvin, indomethacin,
chloramphenicol wa¢ spironolactone \Jusiu n1slasaeluguves micronized fifudifnann ns
azanpazintusiad ludlovuneyniavosmsendiaudidy Sadnduiiagdesniunuuualild
Mauiifiesns mneynamsedivuialgindn 100 lulasiuas msazthunueliidnas mneyniause
dndlugifivuealiiiu 30 lulpswes ludnduszdenhundessunn wenideanjusiswesouninegly
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2. msuSuasugunanen (modification of the crystal)
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I¢Femsusudsugunanvess naanmsfisrazaeldfiau axvhlisnanisazansen (dissolution
rate) g9 VnegadsualianUsinneangnd (bicavailability) vesiaeazanelétesduiiani
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3. 115152 LUAINA (drug dispersion in carriers)

Tnewadiasuusniifinnsldfe eutectic mixtures Wunstheuazwediwesunauawdy
doiertulaseyludnvurvaouivar Tasfldldanuou madadeuniifinisiunlide solid
dispersion @ 193Usznouslsdiulsznouat19ties 2 @1u Ae a@1snelun3ndedad vo UL
(hydrophilic matrix) ua faenfiazareriienn (hydrophobic drug) lngansnaumindenaeglugy
wAnvieednguildedidlaegmils denansanszangldluansiewming sedrenidldasdss
wanslum197l 2 M solid dispersion anusavilaaaes deeluil

~ hot-melt method (fusion method) 33mstidnauazazaan vlalastheu e
fushmn(@unnazazaneuilaa) ludnwariiiend physical mixture udalinnudeuawinnns
vaox MBlRduerldvondeenin vilunsasuuneioldsold

- hot-melt extrusion method 33M15498A18A U3 hot-melt method usludunou
nsHanaziinisih extruder 3l Feasliienudoundautunisnay eensnandildoziniudy

LaLRgINULAIAMNANLENDUDIRILIEIAYANINAITIE hot-melt method
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- solvent evaporation method 7
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MITNT 2 WARAUNTILIFEUAI875 solid dispersion

NanSouaN AEdAeY YUAGINA
Crestor® Rosuvastatin HPMC
Fenoglide® Fenofibrate PEG
Gris-PEG® Griseofulvin PEG
lsoptin® SR-E Verapamil HPC/HPMC
Kaletra® lopinavir, ritonavir PVPVA
Onmel® ltraconazole HPMC
Prograf® Tacrolimus HPMC
Rezulin® Troglitazone HPMC
Sporanox® ltraconazole HPMC

HPMC; Hydroxypropyl methyl cellulose, HPC; Hydroxypropyl cellulose
PEG; Polyethylene glycol, PVPVA; Polyvinylpyrrolidone-co-vinyl acetate

4. Ms9a1sUsENaULTeau (complexation)
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Wun15d19I81138 substrate 11590V ligand AUNaNeLduaIsUTENDULTITDUAIBLTY

NUSLDOU LYU hydrogen bonds, Van der Waals forces, electrostatic interactions, dipole forces

%38 hydrophobic interactions 1ufu N15vasUsEnouLB It Ui aliNN1TaLA88NEINTTALUS
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metal-ion coordination complexes
Wunisvansuszneudsdoulagldansiiusey wu lanensuddu (Fe?, Fe,
Co?*, Cu?, Zn®*, Ag") 1M UR281918W UGSy coordinate covalent AI98 1981

cisplatin fifinsasinduansusznouidadou el platinum (Pt Wussnesied
ATINANYNROUTBUAIY Cl 2 xnoy uavwouluideduiy 2 vy Failveng
avanevesen cisplatin Wity viemegswesarslungufian (1Wu EDTA wagnsnd
n3n) MuFsuiadoudu ligand anunsadudvlangidvszy (FavIeuiailon

substrate) LAaLduasUsenaulddaunazanels

organic molecular complexes

asUsznouldedeulszinniUsznaudie ligand uaz substrate A28Wusy non-
covalent v u hydrogen bonds, hydrophobic bonds, electrostatic interactions,
charge-transfer interactions Wa ¢ dispersion forces Vusu dnwmenisiin
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1. small substrate- small ligand (drug-drug complexes) L% 14 N15LAY
caffeine asly sulfathiazole \intduaisusznoulBedourinlinisazane
61 sulfathiazole Wiy 3 Wi Wud

2. small substrate - large ligand (drug-polymer complexes, drug-
protein binding complexes) 4w #ae1luna’y W aratsuein
(paracetamol, amphotericin B, hydrocortisone v udu) Lﬁla‘ﬁmwﬁ
W ua1sUszneauld e aun unedLues v aralsundng 19y
polyvinylpyrrolidone (PVP) € sa1u1saninwuszlalasiautuiaen
Fananlg vildnnsavanseniiniu

3. large substrate — small or large ligand (1% u protein-polyalcohol
complexes) Frenfiulusiudruinnaziimsazareindis winuinen
Wsaufwnltufinganazneuseninanaisazansldineidoaninnis
Fdvedlusiu Mswivaislungu polyols asldagylinnisazaie
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inclusion complexes
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\Jun1sldda ligand @adIeuiaiiou host) Nildnwaziludeanalnigly dhuussg
811138 substrate (F99199138n71 guest) ImWUsEIENINe host U guest aglalle
wuszlaraus fanfeuldilu host laun cyclodextrin Ing host az¥inNsvienuda
811150 guest Lingluniavun Fauenainazdreiiiunisazaigeunds Sudunisifiy
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pharmacosome

maiRnansUszneudstouludnunet dunasiaduseniifanauifteounas
hisuauﬁwagimaiu(?hl,aa Taiinduanslungs phospholipid Tnedishenaziiniiuse
electrostatic w3e hydrogen fuluiiu dsuransioraazidu prodrugs Al nnsvinls
feneglusuasuszneuidadoulszinn pharmacosome annsaufinnisazasle
sislui wazansazanefilallonn sndegadu morin Suduaslungualauesd
dlethuhansuszneudeeusu phospholipid @snsatiiuemsazaneluniien
18 pg/mL \Ju 74 pg/mL wagifinAinisazasly octanol N 12 pg/mL W
1000 pg/mL Dudu



5. MSINNTAZA18A8ETaNALIIReRD (solubilization by surfactants)
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gnazane (solute) MmviliAaluiwadusnanaztislunmsifiunisazaisveseuddoannsatiean
é’mﬁmilﬁammmaammm@ﬁ%m hydrolysis wag oxidation Liiasainlonaveselunisduiaiy
thuazernafianas
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concentration, CMC) agvihlvinauaudfnmusnsgresansavateilfsuuiasiagud 4

Magnitude of property

__’—————L? E

0 CMC ¢, logcory/c
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C = AauantRnunsnseLIavaswas (light scattering)
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E = Aavandiaunstlnihauya (molar conductivity)
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v @

#1399 w3 ansaransluvaeiilifansanusafeinnuau R asliseaunagun 4 usdlaiiiy

=Y

ANUTUTUNTRUSUIUYDIATAALTIAIIIUR AT CMC AgnudnAuantiveaIsazareiianig
Wasuulassilfe Auautfnulssisiagnsunbiivesansavatedivuilinanas Tuvaed
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1. nonionic surfactant tuansanusafisialifiuseq dwmsnnduanslungu fatty

alcohol 191 cholesterol, sorbitan @sinidufiteuitinaaniinutios

a

2. anionic surfactant {WuasansanusIiaRINTiusygauninguveny carboxylate

ag/lulaseasng wu a1slunguves soap sulfonate , sodium lauryl sulfate W
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3. cationic surfactant {uaN3aN3aALIIRIRITTUTEAUIN Wua1sTdngu amine

wag quaternary ammonium salt aglulassasie Ineaglildasnguiisinduans

Tungu anionic surfactant isizaziinduansusznouidetouls aisnquil
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membrane vaaqadn dmaviliAnmsuanuousadld

4. zwitterionic surfactant L uansansaausIRsfiaf B sUszquInuasUszgauly

luanatiedny 49 pH ¥esa1sazagazinanaUszauulilanavesans wu

phospholipid tJufu
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