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Solution

UeINN

= a dl 1Y % dl v ?:/ 1 a 42/
Lﬂu?;l’]LG]?%IN“H‘LA@LMZ\]')V]‘]J?”TW@UWJEI G]”JEI’W]Z\]”Z\]’]EIiﬂ praLel 1 "'ﬁuﬂ“ﬂuiﬂ

aranenaduiie featu [Homogenous Jlusavinazans 1 s
yitenNNgn deseniazaraenaluresudaitereananiile




~ Solution
drudsznaulpasialy

1.Active Pharmaceutical ingredient [ API ] )
*  FARIAZANLUNA NIZARINTHAN LT URN1T A AN NN A NIT LA LAY

A3 9N7azaannvualag USP

IansazaslasUszunu dHurasivinazagnamgnaraly 1 @iy
(g/mL %30 Kg/L)
Very soluble Uosnin 1
Freely soluble 1-10
Soluble 10-30
Sparing soluble 30-100
Slightly soluble 100-1,000
Very slightly soluble 1,000-10,000
Practically insoluble or insoluble 11NN 10,000




Solution
ARIAR PP P

Cetirizine diHCI 5 mg
anunsawsauitlu Cetirizine aqueous solution 5 mg/tsp lavizal
NN

Annsazanewad Cetirizine diHCI a¢fludas freely soluble in water




~ Solution
drudsznaulpasialy

1.Active Pharmaceutical ingredient [ API ]
*  ynazan e AL ARINANTIUN

Jd Ewalia innisazans
J wlaau Dosage forms




Solution f

nmainansnisazana [ Improvement of dissolution rate ]

nsingazate [Dissolution rate ]aa 1Bunnuihuinassansvirasignazans
nanan1sazaalusannazangnatadugnsazaty i

AMNANNTT Noyes — Whitney ’ s equation

dm = A'[Q]'(Cs‘c)
dt

dm / dt fé’mmmmvmﬂ

MnERINTRNNNTAZANE) [Dlssolutlon rate ] wegen

T A aPAUINBUNTA ‘mﬂuwummmu
mfa\mvmm@ﬂmmmu

[ % % o/ o o

D . ZQN‘]J?Z@‘V]ﬁﬂ’WLLW?"II@Q Finnazane luaNsazans

h : A a9t LA U NN ANITUNS
Cs-C: Conc. Gradient for diffusion of drug




Solution |

nmainansnisazana [ Improvement of dissolution rate ]

1. nsldannazanasan ( Cosolvent )
e aa Solvent N AulaRuvn ezt waNTuLn Watqglunisazaneen

. Mummﬂumﬁ‘mmm polarity sizarn Dielectric constant (€)
e el Tdasanunsnazane

nanaRe IHunsmnsasnazane lusarnazans sl ananin

1w Sorbitol , Glycerin, Propylene glycol , Ethanol

E A50AYU - (E ghﬁ']agaqal X élﬂa}IJUIﬂﬂﬁ’]wﬁﬂl) + (E éﬁﬁqagaqaz X ﬁﬂﬁl’JUIﬂaﬁ’]MﬁﬂZ) +



Solution
ARIAR PP P

AIURLAN € Ba9dnsazans EtOH 40%wW/wW luin
TneiAn € 999 EtOH = 24.3 , € 199 11 = 78.5




Solution
ARIAR PP P

anndanauuii wnd Solvent 2 i
pasns il propylene glycol (PG) aney € = 32.1 unu EtOH
paald PG winlus (%ow/w)




Solution ‘

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.1 Metal ion complex o
2.1.1 Inorganic complexes 2.1.2 Chelates N/—_<o
NH3 C“CM ~~~~ o
NH3 NH3
N \wa
COS+ Y/
NHs/ N‘H \ NH, Metal ion sequestered by Ethylene diamine tetraacetic acid [EDTA]

2.1.3 Metal-Olefin complex 2.1.4 Aromatic Pi bond complex



Solution =
nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.2 Organic molecule complexes

2.2.1 Quinhydrone complexes 2.2.2 Picric acid complexes
2.2.3 Drug-caffeine complex 2.2.4 Polymer complex

*

-an7flu Organic drug by H-bond between polaized carbonyl group and active hydrogen atom of
acid
Ex. Sulfonamides, Barbiturate , Sodium benzoate , Sodium salicylate

-eaniilu Ester by dipole — dipole interaction of ester with electrophilic nitrogen of caffeine
Ex. Benzocaine, Procaine, Tetracaine




Solution f

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.3 Inclusion compounds
Nnainnisanizessaaasluana g Guest molecule azgnauldnielu open lattice wsa

Cage-like crystal structure a1as host molecule
2.3.1 Channel lactice type

host daLSaasvsannaaniuansazany vilinatesnadu channel, canal %39
interconnecting pathways Tiluianavas guest WlUunsnag
11 deoxycholic acid Hanwauzilu channels Tluanavesans 1wy paraffins, organic

acids, esters, ketones, aromatic compounds, ether, alcohol & dioxane L‘fhmm'iﬂﬁ



Solution |

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.3 Inclusion compounds
Nnainnisanizessaaasluana g Guest molecule azgnauldnielu open lattice wsa

Cage-like crystal structure a1as host molecule
2.3.2 Layer type [ Intercalation complex |

- a1sniilassasradu layer oA clay, montmorillonite, bentonite @u1saduansUeTia YU
hydrocarbons, alcohols g glycols 1I5gnnetuwes lattices la




Solution |

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.3 Inclusion compounds
Nnainnisanizessaaasluana g Guest molecule azgnauldnielu open lattice wsa

Cage-like crystal structure a1as host molecule
2.3.3 Clathrates[ Cage-like lattice]

1 . . =< o 1% ¥ LY < 4
- 19U Hydroquinone (quinol) nanillaseaseeanenss aunsaduluanadng 1 luana laely
hydroquinone 2 Tuiana Wanatdnaidula lowa methanol, CO, , HCL Tutanaidnni H, 50
Ingjn3n ethanol ligndu



Solution |

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.3 Inclusion compounds
Nnainnisanizessaaasluana g Guest molecule azgnauldnielu open lattice wsa

Cage-like crystal structure a1as host molecule
2.3.4 Monomolecular inclusion compound

- 0un3du guest 1 Jwana wWlilugesindluluanaves host 1 luana
- dnwauzlaseas19vee host LULUY monomolecular 1 cyclodextrins %38 cycloamylose (fulu
.U hydrophilic group (~OH group))



Solution |

nmainansnisazana [ Improvement of dissolution rate ]

2. namiinnanssznaudstau( Complexation )

2.3 Inclusion compounds
Nnainnisanizessaaasluana g Guest molecule azgnauldnielu open lattice wsa

Cage-like crystal structure a1as host molecule
2.3.5 Macromolecular inclusion combnound

- pYMRNATIALSLIMlUANEMY 3 TR YINAAATDII1NWUY cages 38 channels

- Synthetic zeorites @u13aWIENIUINALT (pore size) AumaanIsiitalduenluiananiivuinsigg i
wazlguselovulunu ion exchange

- aun zeolites, dextrins, silica gels Wag related substances



Solution

nmainansnisazana [ Improvement of dissolution rate ]

3. nswaeugy AP
3.1 nsld Salt form
« Monovalence salt daafisnisazans
1w Dextromethophan HBr , Diclofenac Na

widlu Divalence viza Trivalence auld azidunisiiin Stability lWladqaizasnisazans

iy Atovastasin Ca

3.2 Amorphous azanalannin Crystalline



Solution ‘

nmainansnisazana [ Improvement of dissolution rate ]

4. nn9dsu pH

1 (%4 1 o v o/ d?/
* gqninaau N13UFu PH g azm denuanflaazatgaani NN
5. n3eNgaN g azans
o o o = vV
Nl lUANTUENRALAZYN M N18UAN
* Ex. Polysorbate, Poloxamer , Cremophor

6. Liposome _
* Ex. Doxorubicin , Amphotericin B , = o

Hydrophobic tail

Hydrophilic drug  Hydrophilic head



~ Solution
drudsznaulpasialy

2 .sainazanadin [Co-solvent | uax ansdnaiinnisazana [ Solubilizing agents |

 Cosolvent
Ex. Sorbitol , Glycerin, Propylene glycol , Alcohol

* Solubilizing agent
Ex. Polysorbate , Poloxamers , Cremophor



G-Em

- Ethanol: T9azane organic compounds L%uU resins a1n W%, volatile oil, alkaloids, glycoside

AINaZa1uN LY O N UNIEISUUSENULAZ S LTN18UDN LALLA

arusalgsiunuun azla hydro-alcoholic mixture usnaNil
- Glycerin: GguldiveNazatsulimesd 19U phenol, borax, tannin, gum, carbohydrate wag
starch WWusu wonanil deanuisaduansiudels ninldluusuinugs wazaiunsalu stabilizer

wag auxiliary solvent la falgsiuiuinnse alcohol

2/
N

- Propylene glycol: @tuisanaudiAuiuUile (miscible) HUsz@nsainlunisdudegaunsd

Joadun1stin Fermentation Tuges el

o

Tinaranefldfvennitsusnuvintue lawn Isopropyl alcohol, Benzyl alcohol, Polyethylene
glycol, Ethyl, Isopropyl, Butyl ester of palmitic

’Jﬁﬂaza’la‘ﬁigﬁﬁua’laﬂ Tawn Water for injection, Ethyl oleate, Arachis oil, Olive oil, Propylene

glycol, Benzyl alcohol



~ Solution
dulsznauingsialy

3.ansfueendindil [Antioxidation]
o Farsnnllusnsuienfanisidenaanald Wedudasendiaulueinid visadnsaand lad

1.Butylated hydroxyanisole [BHA] azanelu e, ueaneges 0.005-0.01 % padaIiadings waz annne

2.Butylated hydroxytoluene [BHT]  u“az nsiaulnanaa 0.01%

3.Nordihydroguaiaretic acid [NDGA]  qzanly 1 , lDANazas 0.01 % | |
Twsiaulnanea, S PIAINIADINNHERY UAT LAY
azanelldidntiosluninon

4 Tocopherol [ Vitamin E ] avansl 10l WAy ueanages 0.01-0.1% ASARFAAITNIAULAZ AN

A uaINuIINNALEN AR LAY

5.Sodium metabisulfite 0.025-0.1% mrﬁTﬁpHmm [ pH 1-5]

6.Sodium bisulfite azaelui 0.05-1.0% mr&TﬁpH NANY
7.Sodium sulfite 0.01-0.2% pasafipH sne [ pH 7-10 ]




~ Solution
drudsznaulpasialy

4 .43V aANIFAUBBNTLATY
a Qo‘d a a Y . . o o
* nalnIeNaNTETNgYE Ae INnaslsvnauideday wee Chelation fulauzuiin

gdadusaiseelneentiadi was 4auan pH a893suunn AN oxidation potential

UBIAILIAAD
ﬂﬂﬁtﬂ?quéaqsﬁ’ﬁuaane?itm%’u
1.Ascorbic acid 0.01-0.05%
2.Citric acid 0.005-0.01%
3.Tartaric acid 0.01-0.02%
4.EDTA (Ethylenediaminetetracetic acid) 0.01-0.075%



~ Solution
drudsznaulpasialy

5.Preservative
di 0 o % | = dl 1 d?/ dy a a & KR o v |
o Lummﬂm@uumLﬂumuﬂ?zﬂ@u @QLZQEIQI?]@T]”]?"]JU?J@QL“H@‘Q@u%?ﬂ @Q@WLﬂuﬁ]’ﬂﬂ@@’ﬁﬂu@N

o o dl ¥ o o o/ o/ M v
AT LW@SLMGH?UEI\W’N[}*]Q@%IJVLQ

panurienfulsenau [ pH anfudseniu @ 4-8 |

1.Benzoic acid , -gourdenlsz@nsnang pH >4

Sodium benzoate, 0.1-0.2% -azanalalu Propylene glycol

Potassium benzoate wrdnun Form salt fazazanelaluin

2.Sorbic acid [ K salt ] 0.05-0.2% “nand pH nan
p-Hydroxybenzoic acid esters

3.Methyl p —hydroxybenzoate 0.05-0.25% lssANENNanadn pH> 8
4. Propyl p —hydroxybenzoate 0.02 — 0.04% -mmﬂﬁﬂé’ﬁfaﬁﬁqmmﬁﬁm , azanallslu Propylene glycol




~ Solution
drudsznaulpasialy

5.Preservative
di 0 o A % | = dl 1 d?/ dglj a a &KX o v |
o Lum@fmm@uumLﬂumuﬂ?zﬂ@u f-Nmmm'amﬂm@wﬁmaumﬂ @qwﬂummi@mmu@m

o o di Y o o % % M v
ANFU Wiva L sugaAsFnag A

NARA e TN 18uan
1.Benzoic acid —@Jmﬁaﬂazﬁm’%mwﬁ pH >4
Sodium benzoate, 0.1-0.2% -azanelélu Propylene glycol
Potassium benzoate wridan Form salt Aazazanslaluin
2.Chlorbutol [ Chlorobutanol ] 0.5% -pH 2.5 — 7 wiwnziuanm azataiinladas

p-Hydroxybenzoic acid esters

3.Methyl p —hydroxybenzoate 0.1-0.2% “ls¥AvBnnanast pH > 8
4. Propyl p —hydroxybenzoate 0.1-0.2% —mmﬂﬁﬂé’ﬁ@ﬂﬁfqmmﬁﬁ’m , azanalalu Propylene glycol




~ Solution
drudsznaulpasialy

5.Preservative

NaRsTuiEn lineuen
5. Phenol 0.5% pH 4-8
6.Benzyl alcohol 0.1% sraneFasia analdluumuyiidnndemeeu
7.Benzalkonium chloride 0.01 % . o

Nilszquan inmdnsaniuansdszaay
8.Chlorhexidine gluconate 0.01%
9 Thimerosal 0.01% liimssian pH {unse

10.Phenylmercuric nitrate [ PMN]

0.001 — 0.005 % azaneninld 0.1 %
11. Phenylmercuric acetate [ PMA]



G-Em

Solution

dnutlsznaulsaarinly

6.Flovoring agents and Coloring agents

- Sweetening agent LU ‘13761’16, ‘1:1;’11,‘?;@&, corn syrup, PG, glycerin, sorbitol, A5 LAY
UNUFIATIZU

- Flavoring agent 0.01-0.05%w/v L% U vanillin, raspberry essence, strawberry essence,
orange oil, lemon oil

- Souring agent L%U citric acid 0.1-0.5%v/v

- coloring agent 0.0005-0.001% w/v \denld@inewlu pH voei3u wazazany

11 19U FD&C dyes



G-Em

Solution

dnutlsznaulsaarinly
7 Vehicle

1'%

- 11U3anT (Purified waten): TdwSgug1dimniduuy eniuee wazldnisuansazany
F1SUNAFDULALLASN reagents
a A .
- UBALURIVUABUS): ethanol, glycerin, propylene glycol

- Asyalwend@msuenunlantgnieuen: alcohol, acetone, Isopropanol, PG



G-
Solution
a

n1sazatgalgLaziaulusasazae
. NN9A¥ANYYRRIaTANY ULV RN agNLAMUNLANINDU IWBLALDNIINITAZaNY

- fhendesazangldvualutinssansenlneldvanswmeaiasiuiu wevisazans wu AAYUINBUNA,
ANEISBIwaTaY, TUAINUTOU LazNITAL

~wasesiie: dwmauvualve) (large mixing vessels) Aifluinsnuluiialdlunisnmuaisazany
sfugunsalauataavgll Tranuseaulunisdivazaisien

!

N15U55381UNalunIvUE
\A3asile: Overflow filling machine, Time gravity filling machine, Peristaltic filling machine,

Piston filling machine, Servo pump filling machine



. Solution
touvnnuliniswisanaisazaigvinla:

shendrdyazarsluiily  udle: nsifiunisavansveshen dgdsae deil

Uee: BSC class II, IV - NMSARYUINBLNIAFIENEATY %58 Micronization

(Soluble < 1ug/ml) - nsidenidindevesieiliuivan wisusuaulunsane lasarsazazansla
GHGTR il pH>pKa Uszna 2 (ensasou) #3s pH<pKa sz 2 (@ uasou)
- NslFviazatesiu lag Cosolvent system ATUINANAT Dielectric constant
- Solid dispersion siug3liliususaiu uaviliedfwinasarsfavavarsdne
wazazarsiglusng
- NS ITATAALSIANRD 1%5BN15LAA micellar system
- nsviLduarsusenaulegou (Complexation) Wi Cyclodextrin Ranelunany
Ju hydrophobic fiussyen wavinduueniu hydrophilic fiazanelut



| Solution
Tounnu lun e gnsazaesinla:

QU

& a o & s o & 0 ¥ o < < a & a < i
\WoaunIY awme: Uilwsisuihbiianisuudeuuaziasyiulnvasdegdunidliine
a & < a &£o & vy u a1 o
whle: Wuansiude dasiigniaredelaseegluguiliwans
a al 1a a - < =]
NAULAYSEYIF LA whle: - BnasnAINIL IiveNavsaLANLayYy

_ Fuansusanaulszann 0.01-0.1% Suaneds deil

Blending method Wiuasusianay tienaunaundulis

Overshadow method or masking method Funduusaiionaunausaaesig
Chemical method uansiigadumeiindusalid viswiouduarsusyneu
Bedou ileuatandy

Physiological method ansfadeutuiusa wievhliususa

fsuianNIssyAte@ase  whle: - Wuaisusulsidu Isotonic Taun Sodium chloride, Dextrose ¥5®
bed &’ d = i Lo o 1 v
aredioldousinily - YSuanudunsaanenig Buffer




G-m=
Syrup

U

Juansazansduduvesimandeniearsldanuwnudului fdnvasduaisazasla du
nuALaITANIUY
1. wuslszianenudselaviilunissne
— Non-medicated syrup
" Simple syrup @sarariuduveniinia sucrose Uszana 85 %w/v T4
SANIU
" Flavored syrup Winansfisindunenadlu Simple syrup Wiluldiduansusanau
f2987239L%U Cherry syrup NF, Cocoa syrup NF
— Medicated syrup \Juansazangvesiiendiflu Simple %3e Flavored syrup
A20E19U Paracetamol syrup, Chlorpheniramine syrup




2.

Syrup

LUSUSE LN UL LAY DIATT LAAITUYITU

Sucrose — based syrups T¥#A31UUIUG gn UIlede Laidune PG pH 4-8 Teevialuasd
AULTUYTU 60-80 %w/Ar 9981 1UMIIU AFTUUTR ANUAEITIE wasTieududuieu
Fagedusnasiinuantiidu Self-preservative waze1avinlviinenannudnle
Auaesialuin - NMsasgunivinlyinisazatganaslin cap-locking 1o
- ududu < 65% WolaSayde
- Lﬁagnﬂaﬁu%’au/n'sm L39U %891 hydrolysis reaction Ltim invert
susar: ‘Vi’muﬂ’iﬁﬁiﬂ‘ia LOu reducing sugar amnN1sLAM oxidation Y9

= = 2 ° 2 2 X
AN99U LLaztns caramel ‘LﬂﬂqﬂmqlﬁaLsﬂaJ‘Uu

Nonsucrose — based syrups

- Dextrose syrup dA1uuIULazKLnID8N31 Sucrose, Ferment ledne

- Artificial syrup anssulilddinia 19U Sorbitol, Glycerin, Propylene glycol @135
Nau polyol diiarruuauiiosnda Sucrose drsnisazatssiulIriin annistAandn
Hrenalusidndou

- Diabetic syrup d1ufugUrgiuiminulaglyd **aisusiasaninuiiisn Aspartame (MU
N31 Sucrose 200 Y1), Saccharin (271U N31 Sucrose 550 Vi1 USFDA #A1ul%),
Sodium cyclamate (11271UN31 Sucrose 30 win Wuaisneuz3a) srudvasiiiainu

nuanIn Cellulose




E—
Syrup

> **1 591 UETS IRAUNIY

Saccharin > Acesulfame K > Aspartame > Sucrose > Sorbitol > Dextrose

**gn331: dn(sac) season(cesul) A9 Wi(par) F(su) Fa(sor) U uan(dex)

©* gnslimnummuunuiinna anunsautsmunisidndaenulaidu 2 ngu
— aslinuvnud indanu laun Fructose, Sorbitol, Xylitol, Mannitol ansnauillaiwsng
dmiugifeanis auauimtn uag gUlelsaluimninu

— asluenumud Wnnwasnu vielunassus laun Sucralose, Stevia(@1sanaainig
W), Saccharin(¥aumans), Acesulfame K iag Aspartame a@slianuvnunguil wmsng
dmiuEffeens aualimtn wag guelsaumu




G-m=
Syrup

daudsznaulngrialy

1. APl msagidusiefiazateunladng 1wy Brompheniramine maleate d@iugnfiavangunlis

Ibuprofen, Paracetamol 8139 co-solvents %18 181 alcohol, glycerin




G-m=
Syrup

daudsznaulngrialy

2. Sweetening agent: 14U sucrose , dextrose éau‘[myjmﬁ’nﬁ%u 25Us¥NaUMELIAE sucrose
60 -80% FafinegUsunados Flfideiasaiulaldenn druarsduiildunuiinnald iy
sorbitol, glycerol, honey WLALEISWIAUMINUIEY LU saccharin, aspartate, cyclamate
2.1.  Sucrose MuLAA caramelization ﬁmwwﬁﬂqq nausalan Ju self-preservative 1110

>65% Winndusunamnnasidesron1siin cap-locking logs
2.2.  Dextrose (Glucose) #AuuIu (0.74 1411) wazAuninuaenn sucrose

23.  Fructose ¥1N1U 1.3 W94 sucrose azalglaluaanagod



Syrup

dqutlsznaulaayialy
2.4. Stevia (KU1 IIW)
2.5, Polyols

- .&’ = 2, 27 24 2’ <2 s o 1 27

- glycerin @i MuTU Ldouaangldmigminuiou TEidudavinazagsiula
2 ars 2/ ar ’o" s 2’/ <2 ar < 1 2
- propylene glycol tg1aulanuiluaziiteanagesd Lstiusavinazangsaula
- sorbitol 1% cooling sensation
- mannitol T cooling sensation wazlduiu tonicity Tusnds
- xylitol T9i cooling sensation UasduAdueg nuAlINuTou
2.6. Artificial sweetening agents

- saccharin (0.1-0.296) audindu BAUTSIuduAFTan tduaisnouzsa
- saccharin sodium wlfindulosas

- aspartame Ld@auda g8 NUSoULaZAINUTU KU TTSl G6PD def

- sucralose 123 71UNIIUIEIa 600 LYIN NUAINUToULLaE pH




Syrup

dqutlsznaulaayialy

3. Preservative nisazlaasnuidgldunnidaswaliiu Jusenu free water MLidalu@nsoINSU
w LY

d19auDU %%
Benzoic acid 0.1-0.3
Na Benzoate 0.1-0.3
Butyl paraben 0.02
Propyl paraben 0.0.5
Methyl paraben 0.1
Paraben concentrate 1
Ethanol 15-20
Sucrose 85 %w/v (66.74 Yow/w) ; USP
87.6 Y%ow/v (66.7% w/w) : BP
Sorbitol 60%

- E— -




Syrup

daudsznaulngrialy

4. Flavoring agent
5. Coloring agent
6. Purified water
7. asuiuanamila (Viscosity inducing agents) I4lunisusuauniin wislismsuaunsamuas

SuURaNANVINLNINE 197 texture NAIAISUUTENIU WALIIBNAUSATIR bUNIUTLAIALA b8U MC,

Na CMC



Syrup

= = ac
nsre 1 4 7%
1. nsldanudewiia - dlugiwSey Syrup BP (66.7%w/v) Syrup NF (85%w/A)

1 [ a Y] o o ai v 1Y
Ya8azane (Heat) - 530157 lnganunsaduimedrfginuieuliag
- Asalfu linuSauns sy ieded oAl nUN Y a UL EULAD

2. Mmsldmsauie ldmedrdgideuaarslamsanuiou nsdlenduveuds
dawazang(Agitation) desararglvmualuihiuiudniesneutinludnvaanaidu

3. madnglasaasly  Tddmsuwlen tincture®/ fluid extract ias1nillenaui
lugsazane AANITLENFIYU Fatludainsasaulaansavargla uaids

ﬁwiqiﬂiamazawwam%’ﬂﬂ
*Tincture AegLeS8UNLLeaNaaaaUsEN 15-80% Tusinsuy

4. Percolation nsana laglidvinavanease s Ianuasduy



Syrup

Tournnnu lunsimsas

N1IANHEN a1 $5Ull sucrose USN0IGH0NAAANTANKEN WAL
yrlanuduiuresihnaluiiuananuinnis
Wydulaveadegdunisls
ufly: arduduvosihemaniseglutasiined (45-85%)
Tansmaunuinasy 1wy sorbitol, dextrose, glycerin,
propylene glycol

Cap sticking g APeuiniinnuviiags) AneguiinvIng
- . o 9 ¥ a A A I A a ]
139 cap locking  vlnilaeen vielnesrmawilodanged
Nl anAumvitdavesinsuas lnganu3una sucrose wag
WAnasnawnunaiiou



Suspension

JTapt] Coarse dispersion 7il internal phase nszanesi vise
wauane atvananali external phase

AMANUAYRILULUIUAZNAUNS

1.aynmeenTuInaNiaNe
2 1At UIAAINITDNTZANL A AR NaN LA UIANNT MU LA A AL AN

3. UANNWUANNZAN 41N19D3URANANNAIANN M bAdng
4 .naugdin g
5. gNTANNAIFININANLNIN LAN LAZTIATN



Suspension

dduisenaundirnnylugnssnsuy
1.API : sasazanalinlunszaaen
2 Vehicle
3.Excipient
J Wetting agent
J Flocculating agent
J Suspending agent
J Buffer
J Flavoring agent
J Coloring agent
J Preservative




Suspension

nﬁ‘“mumwammm Lw’mm“naﬂuﬁ“mu‘lﬁqmua ARIUNTTN

1. unuazussENgATY LWﬂimmﬂléﬂﬁﬂiﬂ@Lﬂﬂ\‘iﬂu [ Narrow size distribution ]

N .
2. 15u Wetting agent wmanldsnnilszaingacasn vira ludilsza

*  gum3su suspension d@rulugiusfliaratsin (Hydrophobic)

e Laneduusnsdediosld wetting agent wiedagldnesnTentou
*  Wetting agent wUsbA 3 ngu Ao
1. Surfactant
- @ interfacial s¥wing synaLay liquid — ayniadenldfdu
- 714 2= 2 ¥fin d&n Ao non-ionic surfactant, ionic surfactant Claifeuld wsizUdsu pH
@5ule)
2. Solvents
_ sfnuden solvent Mdniuledsuin
- Alcohol, glycerin, propylene glycol * figgile

- azluadiun wse vehicle WlUunsn particles — particles nszatedalu vehicle vy

3. Hydrophilic colloids
Acacia, tragacanth, guar gsum, pectin, gselatin, wool fat, bentonite, veegum,

methylcellulose
- azlUwedeouRavessunia hydrophobic — vinldgeauldiunnau
- Wulates wetting agent, structural vehicle, flocculating agent



Suspension G-

NFEUIUNITHRALIUILAIUALNAU L UTTAULTINUDARIUNTTH

3. wu Flocculating agent LW@SLMN\‘IEI’]Lﬂ’bﬂ@N anlfanNlszqanssduiimgen

_ Wasuituiiinves particles el flocculation ¢
- 8@ particles N5¥318617 Way redispersed Laa

- 4y suspension FzuENTUTALRULNNTY

- asivhuifdu flocculating agent L

(1) Electrolytes
- 9 neutralized U5¢q78¢ particles = an zeta potential (ia secondary minimum aqmmmzﬁ’u‘wmu 9)
- el Aicl,, KH, PO,

- uilimafunaly s asilindulszarlnda deflocculation 8nAS:
(2) Surfactants

- THle9g ionic war non-ionic surfactants
- lonic surfactants: neutralize Usgquu particles
- Non-ionic surfactants: adsorb agjuuc’?:}
'Y o 2 = P o o = =~
- M@Q‘Vﬁﬂ’)"ll]L‘I_I?LI‘(_IUV]L%NWSE&JVIQSVI"II%NQEJ’WLﬂG]ﬂ’TiL‘U&Jﬂ



Suspension

NFEUIUNITHRALIUILAIUALNAU L UTTAULTINUDARIUNTTH

3. min Flocculating agent walinseninizngy wanldsaniyszqmaadnumiuegsn

_ Wasuituditives oarticles Wil flocculation 18
- 90f particles NT¥M8A7 wag redispersed 1an

_ 4ai@y suspension zLenTUTARULNNTY

- msﬁﬁmﬁwﬁlﬁu flocculating agent ok

(3) Hydrophilic polymers
- Starch, alginates, cellulose derivatives, carbomer, tragacanth

- "lnAn polymer bridging phenomenon — aummuﬁ’uﬁaaaa

(4) Liposome
- wuan Cationic liposome aunsnldiiu Flocculating agent
Auiueniileza



Suspension

DLVO THEORY [ naujjaguramsiniznguaas Particles] —— (100
fielectrical double layer Unbounded
particles O CE LT CRE
interaction . ;
(+) i lnfinuaz
Guiiusapn 4
Particle »13 ~ Deflocculated Flocculated
=) / ™ (Flocculated : WRIRLUUNY
Deflocculated = O . Reversible iunmutinld
CCuUlaled < nmary
FoRFusunninnwsrlg I I
partide ns=nudheen PP \rreversible
. ‘ aggregation
(@i gakmg} }+——— Distance between particles __,.|
WhiEritsalaideanas



Suspension G-Em

Sedimentation: Agil 8¢ 2 S¥UU

Flocculated suspension Deflocculated suspension

Secondary minimum Primary minimum

ANYUENITIVVDY Juiunanu 9 -> anagnous? oYMALAY -> ANAZNBUTN

2UNA

ANVUTUDINENOU Loose structure AENOUIUAULUY 1580 caking

USuasunenznau Taly U

Re-dispersibility 1wEn 5o AU lagn / virlila

Supernatant la U

Particles Particles Jufiulu floc. aunalvgy | Particles agivfluaqmm?i&l’a 9, floc. Avae
lvinnasuisa YU

Stability of suspension | More stable Less stable




Suspension G-

Sedimentation: 9RS1$1VINITANASNDY

Stoke’s law o
PNAUNSENIUITERDNIIINALNOU
2 . . .
b d*(p.—p,)g 1. Particle size diameter
187, YA ANALNDILS

2. Density difference (Dg — Po)

v = The terminal velocity (cm/sec) | ) , |
NI ULUUNINATT medium I@ﬂ']ﬁﬂﬂﬂgﬂE]‘Hlel']ﬂﬂ’J"l

d = Diameter of the particle (cm) X
p, = Density of the dispersed particles 3. AUNUAYDY dispersion medium

P, = Density of the dispersion medium NSNAUMLATEIMedium IAISANAZNDUNIBIANRY WAO LA
g = Acceleration from gravity unluiian re-dispersibility
o = Viscosity of the dispersion medium



Suspension G-

NFTUIUNITHRALIUILAIUALNAU L UTEAULTINUAARIUNTTH

4. 5in Suspending agent anstasuanunznau Wieann1sanaznauaes Flocculated particles
* wanldsanndszqneaiu Flocculating agent wansinazfiilszqanssduriimgen

denfasrilanslunisiden suspending agent UaNaINUsEUal Sampernilensnnauls

=

N15naved suspending agent LI INNTINAILANARBNITANAZNBY NITNTLINYAD LATAITTU

aaa o

81 las@nsuen suspension VANEAAITY lidu Flocculated particle in Non-Newtonian W31
flocculated particle 9 g luivinlwiAn caking hag Non-Newtonian vehicles w7 n
Pseudoplastic/plastic aztaeifivaruniniilvemnaznaudias Ine suspending agents iy
pseudoplastic karilnuaudf thixotropy (AUFY1) %ﬁaﬂ%’mnﬁ@m L% microcrystalline

cellulose with carboxymethyl cellulose



Suspension

NFTUIUNITHRALIUILAIUALNAU L UTEAULTINUAARIUNTTH

4. vn Suspending agent anstaeuanunznau naannsanaznauaas Flocculated particles

Fregansid
Agent lonic charge | Viscosity, cps | Concentration range %

Microcrystalline cellulose 0 <25 1-5
Microcrystalline cellulose with - < 200 0.5-2
carboxymethyl cellulose sodium

Carboxymethyl cellulose sodium - < 6000 1-2
Hydroxypropylmethyl cellulose 0 < 5250 0.3-2
Methyl cellulose 0 < 8000 1-5
Ethylcellulose 0 < 100 5
Hydroxyethyl cellulose 0 < 4000 0.5-2
Hydroxypropyl cellulose 0 < 6500 1-10
Bentonite - < 800 1-6
Hectorite - < 120 3-55




Suspension

ﬂﬁ'g']J’JUﬂ']?Naﬁlﬁl']‘lj'] Ltﬂquﬁlgiﬂ@udluﬁ'gﬁ'UIﬁ'ﬁﬂ']uﬂqfﬂﬂ'\'ﬂﬂ?ﬁ'&l
4. iu Suspending agent ansdisumunzneu iieannisanaznauaas Flocculated particles

Fregansiily
Agent lonic charge | Viscosity, cps | Concentration range %

Silicon dioxide, colloidal 0 Low 0.25-1
Acacia - <10 2
Agar - NA 0.1-2
Carrageenan - < 1000 1-2
Guar gum 0 < 12000 0.6-1.5
Pectin - < 1000 1-3
Sodium alginate - < 10000 0.5-2.5
Propylene glycol alginate - < 10000 1.5-3
Tragacanth - < 9700 0.2-4
Xanthan gum - < 8000 0.3-3
Carbomer 934 - < 40000 0.1-0.4
Povidone 0 <95 5-10
Gelatin +/- NA <1




Suspension
Rheology

Bingham Plastic

Pseudoplastic Fluid
{shear thinningfluid)

Dilatant Fluid

{shearthickaning fluid)

Shear Stress, T

Shear Rate, k



~ Suspension

NFEUIUNITURALIUILAIUALNAU L UTTAULTIUAARIUNTTH
4. FHNATTIEIBING]

— Buffer reusuaunadn pH lugnssinsu Jesiunisidenaaievasinanainnsideuulas pH uay

maintain physical stability 483 suspension Iag buffer fidexldunnfeindevainsnsey
fhognaan sl
Acetates (acetic acid, sodium acetate) 1-2%
Citrates (citric acid, sodium citrate) 1-5%
Phosphates (sodium phosphate, disodium phosphate) 0.8-2%
Flavoring agent USuauiild 0.01-0.5%
FretnensTile 1wy cherry, grape, methyl salicylate, orange, peppermint
Coloring agent U3uaufild 0.0005-0.001%

F198719a8157 14 19U D&C red#33, FD&C red#3, FDRC red#40, D&C yellow#10, FD&C




Suspension B

NFEUIUNITURALIUILAIUALNAU L UTTAULTINUAARIUNSTTH
4. \Rnd3T8FNaeT

— Preservatives

e Benzalkonium chloride 0.01-0.02%

e Benzoic acid 0.1 %

e Butylparaben 0.006-0.05 % oral suspension, 0.02-0.4 % topical formulation
e Cetrimide 0.005 %

e Chlorobutanol 0.5 %

e Phenyl mercuric acetate 0.5 %

e Potassium sorbate 0.1-0.2 %

e Sodium benzoate 0.02-0.5 %
e Sorbic acid 0.05-0.2 %

e Methyl paraben 0.015-0.2 %



Suspension G-

NFEUIUNITHARLIUILAIUALNAU I UTEAULSINUAARIUNTTH

5. dsuifunmemagunngzaneen

v
) ] !

External liquid vehicle sinidon solvent fiihiuldfautin wu alcohol, slycerin, polyethylene

glycol, polypropylene glycol

6. ussaas Primary package



Suspension G-

N15USSLNUFANT UYL UIUASN DY

(1) Sedimentation volume (F) or Height (H) for flocculated suspension i "V,
Uu 1
F=— A F: F=0.5 F=1.0 F=15
VYo
-F<1 =V, <V,
F =Sedimentation Volume “F=1 =V, =V @uiiuue Lifinseanezneufindu)*

¥, = Ultimate volume of sediment

- q ! a
¥, = Original volume before settling F>1 V>V, (flocs ‘v‘\!mnmqmm)

(2) Degree of flocculation ([3)

B =F/Fe
= ultimate sediment volume of (flocculated / deflocculated)

*$1199710 F BS99 ﬁ ATNI50UNS flocculated suspension tag deflocculated suspension
wel F 9zf158uA flocculated suspension 8g14LAeN



Suspension

N15USSLNUFANS UYL UAUASN DY

3. Dense ofsedimentationl

o v = v

¢ ﬂfJ’Wi@‘ﬂﬂLL@Q@JT‘I’]ﬂMWHﬂQNQﬂ’Wl‘LA@%ﬂu
v (% (- % 1 [~ (% Y

¢ mmm@mnmmumﬂmmummimﬁ

v
o Y

e fuweninCaking Aazlnanauasunviaiau

4.Redispersibility

*  anuATIasNNTNausLIuRzna redisperse



Emulsion

W hat is emulsion?

* sxyuNUsTNaumIE Yadral 2 ¥im Niuavalsludulaziu
(rmiscible)

= G| 1
* Taadl internal/dispersed phase ngzanailu globule aq’l,u

external/continuous phase

e fuszuuil lafianumIsanie Thermodynamic

* seyulsEnaumel
® Water
* Oil

® Emulsifier



annaad Emulsion

Emulsion

QA . . . .
AtANUN macroemulsions microemulsions nanoemulsions
YUAYDITLUUNTL I coarse colloidal colloidal
anwmzAEUeN AU Y1y Ta Tusaias
% P . o4 &
AUUvila (consistency) Wia-Nalde a0 W
anwaszvpaanely N3INAY/
N3INAY o N3INa
bicontinuous
Yunaaniglu 0.1-100 pm 10-100 nm 50-1000 nm
RHRLIGRPRSER! 5-10% 20-80% -
AUAITINIDUVIWATH laimesi NG liimesa
ussildlunmamieow L Nedulawmsold | Tawasau low or
Tuselunauann .
LIUUI9 high energy
RVGERICIST P RITER - 5 -
Taisl Taisi Tail

Juanaiur




Emulsion -

daulsznavaas Emulsion

1.Water phase
2.0il phase

3. Emulsifiers
J a19n080atuanagsnam

1.1.  d1snediatuanig

1.1.1. carbohydrate/ polysaccharide L‘fﬁJumﬁﬁﬁﬂﬁzan nune pH anI19 walise

Leanasad Bianinglas uazinfeanudnduge daaunnliviueu Tugu mucilage

WezLasylan a1snquillaun Acacia, Tragacanth, Agar, Pectin, Sodium alginate



Emulsion B

Acacia
¥ o L %4
o Uoide
- ANUTURLAAITILY pH 4-10 - ATUTURUAAN LAA creaming 918 F9ATS
ANgadnsuenTuUTENY l959uAU tragacanth, agar
- whiuihenaleg - WnaLAnvRUTRaUNIY

- alcohol > 10% wan, > 30% NNEENDU

- Tsie electrolyte

- AISUMTE MU ENUY BIUUNEAUANSY
NNYUDN

v w

- dlladulansuaou



Emulsion -

Tragacanth
19 Yoy
~1glavasnsudssmuiazniniausn i nesisiureudaneu
- TUSunas uslimnuduniinaunnid - unaan L ilngiunid
Acacia - alcohol > 10% wan, > 30% ANNEAN
- ann15tin creaming ludiatudildy - 19919 electrolyte
Acacia - Aanwhivusu

- pH 5 nilagsgn nu pH leda 2.5

- dNATUVTININ acacia

Agar: 19 1% $9uAU acacia LANAINTUTDIATU
. 2 = .
Pectin: E)']fﬂmﬂ&n‘] 0.1 gunU acacial g
Sodium alginate
P2 =
- ANUNUAAFEAN pH 5
- Alcohol /19 @sazaruniienTu UIaINInnI 30% EANAENDU

- L RUANNLTUTDWNANEUDN



Emulsion

dautlsznavuwas Emulsion

1.Water phase
2.0il phase

3. Emulsifiers
J a19098iatannsssnTn g

1 av o <
1.1. d19N2VUAYUINNNY
1.1.2. cellulose derivative tJu polysaccharide Asdatas1z 9 doulduinniings
carbohydrate LUp331niivanAD UTEVENIN AMAIMNLULBU NUsia electrolyte way
pH 11NN @usaiiumINTurinvasnanisusnle vinludiaduassa Lilinase
= a 1 & 1 a a a6 v (Y] 1% 7 1
ws9maRd Liduuraninvesgdunsd Telansensuuseniuvazenldnieusn laun

Methylcellulose (MC), Sodium carboxymethylcellulose (CMC), Ethylcellulose



Emulsion -

Carboxymethylcellulose (CMC) Methylcellulose (MC) Ethylcellulose
- 19 0.5-1% _ 16-8’ 1-2% - Vl,aiaza’lmfﬂ
- AUszau o I hiluszuuid
) ” AL Useq MU pH 2-12 asiituanuTuluszuund alcohol
- wesshlaaluingmall nu pH 5-10 - hifivseq
- U alcohol > 40% | "
- U alcohol > 40% AYFIN pH 4-10

- wiulilenu electrolyte wazansniiuszauan 1wy Fe®t, A, benzalkonium



Emulsion -

daulsznavaas Emulsion

1.Water phase
2.0il phase

3. Emulsifiers
J a19098iatannsssnTn g

1.2.  asnediatuaindmd laun gelatin, egg yolk, lecithin, wool fat, wool alcohol, bile

salts



Emulsion -

1.2.  aisnediatuaindmd laun gelatin, egg yolk, lecithin, wool fat, wool alcohol, bile

salts
Gelatin Lecithin
A B - Usegauiiu pH laefl pH n3nawilusequan 71 pH Anaeiiuszgay
H wodsn 3-35 4.5-5 , y Do .
P - ludszenedas Widuiy Tolalugnds v
Uszq uln av
MLo_ol_faI_(anhyd[Qus lanolin, lanolin USP)
- liaraneth
Egg yolk
C SAnSTaturtn o/w - Talumsim3su w/o emulsion
- il pH n3n - Tadnsudiatunlanin1eusn Aol iunledne

- ivliunugnesndlad Faansidiy antioxidant LU BHT, BHA

Bile salts: FDA-approved for parenterals



Emulsion -

dausznauaas Emulsion

1.Water phase
2.0il phase
3. Emulsifiers

[ Finely divided solids
loun bentonite , Veegum , Colloidal silicon dioxide ,MgO



Emulsion -

3.1.  hydrophilic polymers u polyvinyl alcohol wag carbopol d@%5U o/w
ZQI C)u‘ﬂ TeNAUUARY E mu IS | on 3.2.  polymeric emulsifiers 14U Pemulen®

1. Water phase 3.3. surfactants

2. Oil phase 3.3.1. an_ion_ic_iuﬁagiamﬁa”lm'imlméﬁl,uaﬁasawﬁLﬁuﬁﬂﬁﬂszqau 57019 Yoidefe
3. Emulsifiers Tasie pH waz electrolyte Wianusaiduldfuansuszquinuasnsa seaatfodle
D AN NATURILATIZY e Feldamreuenvindu 18uaddl pH unnda 8

33.1.1.  Soaps hwensauazdianinslas aasldsiudvaisneddatuasusdiala

pd)}

U529Nvouindu 19U cetyl way stearyl alcohol iivelviAnTduTegoudn
udanss lusaninirsuan aunidne ldldduunalde lawn monovalent
soaps (Na*, K*, NH5*), polyvalent soaps (Mg?, Ca®*, Zn*") laay#ilaiazany

11, Amine soaps (Triethanolamine)

3.3.1.2.  Sulfated compounds lawA sodium lauryl sulfate (SLS) 10U o/w v
nsnuazindauraldeulaaninay azatsunlas dnesunn szAeLfag
3.3.1.3. Sulfonated compounds l#uA sodium dioctylsulfosuccinate (Aerosol OT)

_ 189U o/w T duansvirlmden S152da14 iI:I



Emulsion -

dauilsznauaas Emulsion 3.1.  hydrophilic polymers 1%u polyvinyl alcohol wag carbopol d95u o/w

1. Water phase 3.2.  polymeric emulsifiers 1%1 Pemulen®
2. Oil phase

3. Emulsifiers -
I 2 v o o ¢ 32, H : v .Y Y Y A & o Y . Y
D AN AN ATURILATIZIA 3.3.2. cationic surfactants wan@alwus ﬁ;mn'lumia aneJuln lawn cetrimide wa

3.3. surfactants

quaternary ammonium salts L% benzalkonium chloride

, 3.3.3. non-ionic surfactants N@daTulaANITin o/w kay w/o @u1sasnuenbaane
Chemical composition ~ ¥emamsi HLB Form

Sorbitan monolaurate  Span 20 BE liquid ¥l Nuse pH N9 nunsa nudianinsladn seaeifestiss Tonuunalals A
Sorbitan monopalmitate  Span 40 6.7 salid
Sorbitan monostearate  Span b0 47  solid
Sorbitan tristearate Span B3 21  solid O Sorbitan fatty acid esters (Span, Montane, Arlacel)
Sorbitan monooleate Span 80 43  liquid
Sorbitan sesquioleate Span 83 3.7  liguid 3
(mono, diester vos oleic acid) - algsauAY Tween 9 LMU1EAUNISLASEINYIY o/W LAY W/O
Sorbitan trioleate Span 85 18  liguid ,
emulsions

Wuieen Tolansensudseniu 813 wazeminieuen lawn

- WMNNEAUNSIATEN w/o emulsions



Emulsion ~

3.1.  hydrophilic polymers t3u polyvinyl alcohol wag carbopol d%5U o/w

zQ' quﬂ e MKIRN E Mmu |Si0 N 3.2. polymeric emulsifiers i Pemulen®
3.3.  surfactants

1. Water phase

2. Oil phase 33.2. cationic surfactants wandialiuszquanluansazarefiiluin loun cetrimide uas
3. Emulsifiers quaternary ammonium salts 13U benzalkonium chloride
D AR AT LR g 3.33. nondonic surfactants neddaduldnaaiin o/w uar wo awnsadiuenlivane
ANTNARNATUAILATIEU -2 v
Polyoxyethylene sorbitan esters ¥ Nuso pH N9 NunIA NudLanInslan seaneiAssties Toiuukadals danu
Chemical composition Yomanih HIB Form Wudiem 1glaveensuuseniu e1@a wazemnmeuen e
Polyoxyethylenesorbitan monolaurate ~ Tween20 16.7  liquid
Polyoxyethylene (4) sorbitan monolaurate Tween2l 133  liquid O Polyoxyethylene sorbitan fatty acid esters (Polysorbates, Tween,
Polyoxyethylenesorbitan monopalmitate Tween40 156  liquid gel Mont )
Polyoxyethylenesorbitan monostearte ~ Tween60 149  liquid ontanox
Polyoxyethylene (4) sorbitan monostearate Tween61 86  solid - WNNEAUNISIATEL o/w emulsion
Polyoxyethylenesorbitan tristearate TweenBS 105  solid L S e ez eyl
Polyoxyethylenesorbitan monooleate Tween80 150  liquid T TIOIENEgATHAIT AT BRI
Polyoxyethylenesarbitan trioleate Montanox 85 115 liquid - algsauiu Span, cetyl alcohol %38 GMS ALUHUNZAUNITLATYNTI
Polyoxyethylene (5) sorbitan monooleate  Tween 81 10 liquid o

o/W hag w/o emulsions WAL ILLNLAINUANRNIVDILDNATU



dqusznavaes Emulsion

Emulsion -

1. Water phase
2. Oil phase
3. Emulsifiers

L asneddatudaiaszed
Fatty acid polyoxyethylene esters

Chemical composition Product HLB  Form
Polyoxyethylene (8) stearate ~ Myrj 43 Il solid
Polyoxyethylene (20) stearate ~ Myrj 49 I3 solid
Polyoxyethylene (40) stearate ~ Myr| 52 6.9 solid
Polyoxyethylene (50) stearate ~ Myrj 53 179 solid
Polyoxyethylene (100) stearate Myrj 59 188 solid

3.1.
3.2.
3.3.

3.3.2.

3.3.3.

hydrophilic polymers %1 polyvinyl alcohol wag carbopol d@1%5U o/w

polymeric emulsifiers 144 Pemulen®

surfactants

cationic surfactants uansaliuszuanluansavareiiduin b cetrimide uag

quaternary ammonium salts LU benzalkonium chloride

non-ionic surfactants Aedtatulanssin o/w wag w/o @msainnuelananey
a 1 1 a 6 A 14 YV o a Y a

wia NuRe pH A8 NunIsa nudlanlunsla szaneiAsstes Toduunadala danu

Wuiee 1Wlevneesuuseniu 8129 wazeminieusn taun

O Fatty acid polyoxyethylene esters (Polyoxyl esters, Macrogol esters)
-9 2 ¥tiesamAu wislgsauau fatty alcohol LungAuNISIHTEN o/w
emulsions
- Wuansnedladunfdmsuiisuasunasladu
a va o . [ [ 1% =
- dAuauUnALtdU mild cleanser uaglUUa1TUTUAIIUTURUA

(viscosifying agents)

- szanefieddng uasiiin hydrolysis luansaratefifimnudusiegs



Emulsion -

O Fatty alcohol polyoxyethylene ethers (cetomacrogol, Brij)

WNZAUNISIASINTY o/W Wag w/o emulsions

¥ansfifidn HLB finsauAuansiifian HLB ga Tnglsidesdndn HLB
VOIWN5U

el Brij 72 (steareth-2) 3-9% + Brij 721 (steareth-21) 2-6% Lite
FiuAutuve sy

Fatty alcohol polyoxyethylene ethers
laiszmeimeg Wina emollients

A8788991N1SLRR oxidation Chemical composition Product HIB  Form
Polyoxyethylene (4) lauryl ether  Brij 30 97 liquid
LAUDY ”ng?{u Polyoxyethylene (2) stearyl ether  Bri] 72 49  solid

Polyoxyethylene (2) oleyl ether Brij 93 49 liquid
Polyoxyethylene (20) oleyl ether  Brij 98 19.3 solid
Polyoxyethylene (21) stearyl ether  Brij 721 19.9  waxy solid



Emulsion -

O Glycol wag Glycerol esters (Glyceryl monostearate, Glycol stearate) O Poloxamer

- WJu o/w emulsifiers
Glyceryl monostearate (GMS) B
- U moisturizer, solubilizer, thickener

]
[

- GMS THdu stabilizer feul4suiu amine soap L R It IV fat emulsion 18

® Ju thickener, opacifier O Sucrose esters

O Fatty alcohols (cetyl alcohol, Stearyl alcohol, cetostearyl alcohol)
- GMS SE (self-emulsifying)

» ulgvis primary waz secondary emulsifiers Tngld 6-8%
" iuliladunsa 579 wag electrolytes

- GMS AS (acid stable)
» ulgvis primary waz secondary emulsifier

B yunsauay electrolytes



Emulsion

dautlsznavaas Emulsion

1.Water phase
2.0il phase

3. Emulsifiers
4.Thickening agents

Lipid: cetyl alcohol, stearyl alcohol, carnauba wax, stearic acid

Polymer: cellulose derivative, xanthan sum, gelatin

Mineral: bentonite, silica, magnesium aluminium silicate

Synthetic: carbomer



Emulsion

anudsznauasns Emulsion
1.Water phase
2.0il phase
3.Emulsifiers
4.Thickening agents
5.Humectant

Sorbitol solution 70%

Glycerin

Propylene glycol 14 15%

Polyethylene glycol (low MW)



Emulsion

anuisznavees Emulsion
1. Water phase
2. Oil phase
3. Emulsifiers
4. Thickening agents
5. Humectant
6. Antioxidant

Tocopherols 14 0.001-0.05%
BHT 1% 0.0075-0.1%

BHA 14 0.005-0.02%
Ascorbic acid

Disodium EDTA



Emulsion

drusznavaas Emulsion
1. Water phase

2. Oil phase
3. Emulsifiers
4. Thickening agents
5. Humectant
6. Antioxidant
/. Preservative

Chlorocresol 1% 0.2%

- Phenoxyethanol 14 1.0%

- Cetrimide 19 0.1-1.0%

- Hydroxybenzoate: methylparaben (MP), Propylparaben (PP) 0.02-0.3%

- Benzoic acid 0.1-0.3%



Emulsion

Tecniques for emulsion reparation

1.Dry gum method [ Continental method ]

2.Wet gum method [ English method ]

G-

T TR PN
I oum
A ,
Libd .
Emulsifier (Gum) oil c W 6 Water \ Other excipients
v’

Mixl 0.. mx' o l §, e g l

wAvACAWAW,

High shear
mixing
3.Bottle method
High shear
Emulsifier Oil Water shaking
o o
\ Shake , % ¥ %
o L
o [

) 0

Gradually add
Emulsifier (Gum) radually a

Gradually add oil ‘ \ /
water .

Mix ' ::. Mlxl ::. l :: ixing for
= ‘

High shear

mixing

Other excipients

o 3-5"""53 .:o ' 3

4 .Beaker method

Melt oil phase

Water phase

INTERNAL
PHASE




Emulsion

Primary emulsion/ Concentrated emulsion

G-Em

Aa emulsion LWUIUNANUN9D dilute ARsdNTAULAL LAANITUsINTY
Ratio O (mI): W (ml): 8SUM (g
emulsifier
AcaAacia Tragacanth
oil
Fixed oil except linseed
4:2:] 40:20:1
oil, lig. paraffin
Linseed oil, lig. Paraffin 3:9:] 30:20:]
Volatile oils - P 20:20:1

1 Tragacanth =10 Acacia



Emulsion

HLB (Hydrophillic Lipophillic Balance)

UanANNYauLn / U1y ldAulurndndiu surfactant
ﬁiﬁ’n‘flu emulsifier (ﬂ"]EjIQ = muﬁ‘q)

®* HLB > 7 = O/W emulsion

®* HLB < 7 = W/O emulsion

ATUIurIUTUN U surfactant Tusisy
1. HLB required of Oil phase calculation

2. Aligation of 2 types of emulsifier



Emulsion

Example
Liquid paraffin (HLB req 12) 35%
Wool fat (HLB req 10) 1%
Cetyl alcohol (HLB req 15)
Emulsifier system 5%

® Span 80 (HLB 4.3)
® Tween 80 (HLB15)

Wwater to 100%

A9 b1 MI1d7U Spans0 : Tween80 1 s

wisun 100 g 4 emulsifier5 g



xample Emulsion

Liquid paraffin 12) 35%
Wool fat (10) 1%
Cetyl alcohol (15) 1%
Emulsifier system 5%

® Span 80 (HLB 4.3)
® Tween 80 (HLB15)

Water to 100%

A9 bR MINEIU Span80 : Tween80 w11 119

_ 4 1

1. AREMAIU oil phase ﬁ’aﬁm

2. AREAEIU oil LAALMAD oil phase aNLA

3. ¥ HLB required WHAATHT LATKNATIU HLB required
4

. %1 Aligation



Example EmU|Si0n

Liquid paraffin (12) 35%

Wool fat o) 1% 37% (37 d7uU)
Cetyl alcohol (15) 1%

Emulsifier system 5%

® Span 80 (HLB 4.3)
® Tween 80 (HLB15)

Water to 100%

A9 b 1B MINEIU Spans0 : Tween80 M1 'tHg

1. ARdREIU oil phase YAHUA 37 d7U

A
2. A

AAREIU oil WAATAIMA oil phase YIAHUA
1. Liquid paraffin 35/37
2. Wool fat 1/37

3. Cetyl alcohol 1/37



Example Emulsion

Liquid paraffin (12) 35%
Wwool fat Q) 1%
Cetyl alcohol (15) 1%
Emulsifier system 5%

® Span 80 (HLB 4.3)
® Tween 80 (HLB15)

Water to 100%

A5 18 MINdIU Span80 : Tween80 119

3. Y1 HLB required LAAZFN WATHNATIU HLB required
1. Liquid paraffin 35/37 x12 =11.4
2. Wool fat 1/37 x10=0.3
3. Cetyl alcohol 1/37 x156 =10.4
Total =12.1



Emulsion

Exa mpl e Liquid paraffin  (12) 35%
wWool fat (10 1%
v o : Cetyl alcohol (15) 1%
A9 LA MSIEIU Span80 : Tween80 -
| | Emulsifier system
LV]’]VL‘H’;? ®|Span 80 (HLB 4.3) | | ;2en 700 g i
®|Tween 80 (HLB15) emulsifier 6 g
4. Yin Aligation Water to 100%
Tween80 15 _ 7.8
12.1 7.8+2.9=10.7 d1u
N
Span80 437 ™29
Span80 = 2.910.7x 5 = 1.36 g
1.36:3.64
Tween80 = 7.810.7 x5 = 3.64 g



INSTABILITY Emulsion

Irreversible

Reversible



Emulsion
INSTABILITY | Reversible

Flocculation and Creaming

| ¥/ (Y < oy L
WENLaINAdU U auLA e

dndalusinfufifianuniamm raruinaynialngifiuld Gy stroke’s law)
nasun tatloymn

¢ L‘WI:LI viscosity of external phase

® anm particle size A2l homogenizer

* 15U density Y9884 phase W LInalAzInu



Emulsion
INSTABILITY | Irreversible

lagnusoeauls

Coalescence/ Breaking/ Cracking

and Phase inversion

*  emulsifier Uagiuluvialuwmunzay

* {31 internal phase uniuly Unternal phase >74% O
1¥\fm phase inversion SAAdndIuAIe 50/50%)

® Electrolyte am surface charge Y1 IALNKENTUAAAY

o fnafuansauiidinaranisarans emulsifier

. mimﬁﬂuuﬂaqqmﬁqﬁﬁL?fJLﬁu“Lﬂﬂm:Lm??ﬂu



Emulsion

ADNIINAFIUBNADN AT

Phase dilution method (Miscibility test)
* BddarnanITniiavvamNENILRaNLYINGY

Dye solubility method

L
*  WaeENIzon8ludaiatu [Amaranth, scarlet

Electrical conductivity method
J mﬁ'ﬂqmauﬁamsﬁﬂﬂﬂwmﬁﬂ

Fluorescene method
J mﬁ'zl@‘mauﬁ?nn'ﬁﬁmuaon'm‘lﬁ%&ﬁ UV 229u13%

Stanning test ;Q"(

*  N3TAI¥NIDI +CoCl, -> dry -> NITATHNIDIRU NI N
o hlugaludaiagu dsinamsaswudasd

Filter paper
* RUADNATWRIUWNIZATBNTDI

Qs

DNAT UL WA o/w

\6 — u’
DNATWAINID rl duazulaaiasn
Bav9deinle X ‘5 | Bavvdeinle
Ic .
WanIEUaNFAAA © 00 ¢ o wanelumng m
A.  193dye *® o o o 109 dye
B Y g nwqle Tadamrsaalinla
[~ = f' =] ol/
LAUWNNTLTRN LA LU - L?RNLLAN Iﬁﬂwq
il I adaINAD
’ N32ABNIDI NITATENTDI
ulaswdin fHaaatiln
BN, I RTRIN s

a ) ] [
LNANTILRNIBEIIIIALI

—

1 a 1 ] ®
v[&llﬂﬂﬂ']illwsaﬂ JIAALIY

X

Direction of creaming

. A . e A , y _ . -natundnnsuengduilu
* ILNANFANIINITLNAAIN tﬂﬂﬁ%ﬂﬂﬂ?quﬂﬂquuﬂ‘ﬂa\ﬂﬂa%’]&l“ﬂ']ﬂ P -
ATNAREIAE AL

[ Upward creaming]

o

-mmwmmﬂmﬂmmﬂuﬂ?u
ANBEIT1NA
[ Downward creaming]




Emulsion -

Evaluation of emulsion stability: 1% Stress condition

1
=

1. Age &temperature: fsviangaungiiasaziaduiuugianiainil

9 Y

2. Centrifugation: ¥UWMAENAIBAIUTI 2000-3000 s0U/WNTITWIAN 30-45 Wil 1lisin1suen
gj A 1 v
FUNDIIAIIA

3. Agitation: wenussduvnlialufnnisyuiusiuduladuneaioinlunasn

4. Freezing and thawing: utuwisdiatuaduivgumniios




v v
=3

GMP n1suangnin AN was AN

1, 98 GIP 2. noisapsaUnsaluacinSadioily

o ada waetie Saduoilarentsvuden | | awnsormasalig

it nduielmstedmsndodd s ameniui i
nssumamaemsmudeniondy “sula’ - gﬂﬂjmmmﬂﬁmmﬂmaﬂﬂaﬂjﬁluuﬂmmw
AL EARRIATINSAY 0 stainless steel 316 7% 3161




G-Em

v v
=3

GMP n15uangin AN was AN

3, suuslalumsna 4 wndimfisousiy

d - AR IMYUA maximum hold time
- SUsEuU continuous circulation closed l0op - fadnwazdutaintunaeniian Seanad

: m{ﬂummamu Durfied Water mssedinse auasnasianuUuivy Laun

0

-

D

. - o o duSufunsuiunsuin
-1 lajout 19U H3gueey Samplng poin o DamemdmamealusINsUINMg

R stailess steel 3161 o HugmINEIRIMSHUNNSUI




NUNLIARLNTEALIDARINNTIN & TBILUAN
Factors Affecting Solubility

1, Particle size

Agitation (N151LLS95291119911)

2
3. Temperature
a4 pH

Solution process steps

Weighing

Particle size reduction

i BRoWwobh e

Mixing :
Flulng (prlmary packaglng) Colloid mill @ wusuyin Particle size reduction %
Packing (secondary packaging) Talunn 9 Tssaudivien



Agaen ki lunsussaan [Filling |

1. Overflow filling machine




Agaen ki lunasussqan [Filling |:

2. Time gravity filling machine

b e e e = - ———

|
\
Ele ctronically
mmz'mcu mmsm
Pn mabc BULK
SUPPLY

]
Ld




Agaen ki lunasussqan [Filling |:

3. Vacuum filling machine

1

'F 'v.' . of 7 d

_ product tank




Agaen ki lunasussqan [Filling |:

4. Peristaltic filling machine

PRODUCT

SUPPLY TANK

PERISTALTIC
PUMP

SURGICAL
TUBING

: ; DIGITAL
" PUNP ROTATION INFORMATION ~e—— ROTATION
. ENCODER Peristaltic pump




Agaen ki lunasussqan [Filling |:

5. Piston filling machine

Drawing product
from hopper.

Rotary volve

J J

Deposit product
into container.




G-

ATaen ki lunnsussqan [Filling |

6. S / Positive disp) | /

Gear pump filling machine

Outlet

(Supply) €=t = (Discharge)

PRODUCT
SUPPLY TANK

B




PRODUCT QUALITY TEST /> Universal test = Description, Identification, Assay, Impurity (Organic, Inorganic, Residual solv.)

‘l’ Specific test for...

Inj. Universal test = packaging system, Closure integrity<1207>, Labeling<7>, Container content<697>

| /Particulate matter <787>/<788>/<789> <790>, Bacterial endotoxin<85> or Pyrogen<151>, Sterility<71>,

USP41

I \ i

Dissolution {(711) and 1]Injection

[2]Oral Drug Relea;e (7)24)). [11ing

— Tablet

- Volatile content

Loss on drying<731>

Water determination<921>

Residual solvent<467>

- Tablet friability<1216>
- Tablet breaking force<1217>
- Uniformity of dosage unit<905>
- Disintegration<701>
. Chewable Tablet/ _ aqqgnaanﬁu
For oral SO'.ISUSP.- Homogenous
Coated (ALL)
- <701>, - <905>
— Capsule
- <731>, <921> , <701> , <905>
— Granule
- <731>, <921> - <701> effervescent
- <905> - single-unit containers
— Powder
- <731>, <921>
- Minimum Fill<755> - multiple-unit

Oral liquid

- Deliverable volume<698>

- Alcohol determination<611>

- Microbiological examination of
Nonsterile products<1111>

- pH<791>

- Antioxidant (ICH Guidance Q6A).

- Extractables (ICH Guidance Q6A).

- Lyophilized oral products:

Water determination<921>,

method |, method ia

- Tests of “for Solution”: constituted as labeling
- Tests of “for Suspension”: suspendability.

- <905> - single-unit containers
- Aqueous vehicle : <85> or <151>
- Nonaqueous vehicle
Fat and Fixed 0il<401>

Water determination<921>
Elemental impurity<232>

- 5.20 Added substances
- Antibacterial Effectiveness<51>
- Antimicrobial agent-Content<341>
- Aluminum content : <7>
- completeness&clarity<790>
— Solution/Suspendsion
- Antimicrobial Preservative
- Tonicity
— For Solution
- Loss on drying<731> , <921>
— Emulsion/Liposome
- Globule size distribution<729>
— Implants - <905>
— In situ gel - Preservative

— Microparticle/Lyophilized
- Water content

pluting stent - <905>
@cal reactivity tests<80>

- pH

- <905>

[3]Topical

- <905> - Systemic

- Water content: <921>

- Microbial limit: <61>,<62>,<1111>
- Antibacterial Effectiveness<51>

- Antioxidant-Content - pH<791>
- Sterility<71> - open/burned wound

- Particle size -Crystal formation

- Minimum fill<755>- Not require w/905

- Viscosity <911>,<912>,<913>

- Uniformity in container - laiusnsu
— TDS

- Peel adhesion test

- Release liner peel test

- Tack test - Cold flow test
- Shear test - Static shear test
- Leak test

IPC= visual inspection
seal integrity
packaged product testing

— Semisolid = Cream,Gel,Ointment...

[4]Mucosal - <905> - Single dose/ a part of a dose in each unit

matter<789> &distribution

[5]linhalation&Nasal
1

1
nhalation

T
Solution

I
Powder
- Content uniformity
- Particulate matter
- Leachables
- Water content
- Microbial limit
- Elemental impurity
- Net content
- Residual solvent
- Performance<601>

T
Aerosol

- Water content
- Particulate matter

- Microbial limit
L Cosolvent content

- Content uniformity
- Particulate matter
- Leachables

- Assay for PSVT/

- Leachables stabilizer
- Spray pattern - Sterility
- Valve delivery - pH

- Elemental impurity
- Net fill weight

L Elemental impurity | Weight loss

- Net fill weight - Performance<1601>
- Leak rate - Viscosity

- Performance<601> + Osmolarity

Refer to solution
— Suspension
- Particle size
distribution
— Solution for..
- Clarity&Color

== Drug for...sol.

- Clarity ,color &
Completeness of
Reconstitute sol.

- Water content

— Spray

- Plume geometry

- Performance<601>

Nasal

- Zeta potential

Otic Ophthalmic Nasal Oral Vaginal Rectal
<71> <71>
<61> Antimicrobial Foam
<62> preservative <755>
<51> Appearance
<341> Relative density
T 1 Volume of expansion
Semisolid Sol/Susp/Emul |nsert
31 Osmo.<785> k<85> | — |
pH<791> - Semisolid [3]
Viscosity <911> - Patch [3]
<912>,<913> - Aerosol, spray [5]
l l I - Nasal solution [5]
Sol Susp Emul
- Particulate - Particle size - Surface tension

I
Spray

- Content uniformity
- Particulate matter

- Leachables

- Spray pattern

- Microbial limit

- Elemental impurity
- Net fill weight

- Performance<601>
- Viscosity - pH
- Osmolarity

- Pump delivery

- Particle size distribution
- Assay for PSVT/stabilizer

1
Solution
- Particulate matter
- Leachables
- Microbial limit
- Elemental impurity
- Net fill weight
- Viscosity - pH
- Osmolarity
- Assay for PSVT/
stabilizer

102




PRODUCT QUALITY TEST —> Universal test = Appearance, ldentity and purity test (degradation, related, residual solv.), Assay, Elemental impurity,

‘l’ Specific test for...

BP2019

| |

Tablet

- Friability of uncoated

tablet (2.9.7)

- Resistance to crushing

of tablets (2.9.8)

- Microbiological quality

of non-sterile... (5.1.4)

- Uniformity of dosage unit:
(2.9.40) or test justified below...

- Uniformity of content (2.9.6)
< 2mg / 2% /other than film-coated
- Uniformity of mass (2.9.5)
Uncoated / film-coated

- Dissolution (2.9.3)

— Uncoated

- Disintegration (2.9.1): water
— Coated

- Disintegration (2.9.1): 0.1M HCI
— Gastro-resistant

- Disintegration (2.9.1): Not in HCI,
disint. in phosphate pH 6.8

— Effervescent

- Disintegration (2.9.1): water
Gas are evolved, no agglomerate

— Soluble

- Disintegration (2.9.1): water
in 3 min at 156-25 °C

— Dispersible

- Disintegration (2.9.1): water
in 3 min at 15-25 °C
- Fineness of dispersion

— Orodispersible

— Oral lyophilisate

- Disintegration (2.9.1): water in 3min at 15-25 °C

I

Capsule

- Microbiological quality

of non-sterile... (5.1.4)

- Uniformity of dosage unit:
(2.9.40) or test justified below...

- Uniformity of content (2.9.6)
<2mg/ 2%

- Uniformity of mass (2.9.5)

- Dissolution (2.9.3)

— Hard capsule

- Disintegration (2.9.1): water
— Soft capsule

- Disintegration (2.9.1): water
— Gastro-resistant

disint. in phosphate pH 6.8

- Disintegration (2.9.1): Not in HCI,

Parenteral

- Particulate contamination:
sub-visible particle (2.9.19)

- Sterility (2.6.1)

- Bacterial endotoxin (2.6.14)
Pyrogen (2.6.8): (5.1.10)

— Injection

- Uniformity of dosage unit:
Single-dose suspension (2.9.40)

- Uniformity of content (2.9.6)
Single-dose suspension < 2mg or 2%
— Powder for...

- Uniformity of dosage unit:
(2.9.40) or test justified below...

- Uniformity of content (2.9.6)
API < 2mg / 2% or unit mass < 40mg
- Uniformity of mass (2.9.5)
Single-dose

Oromucosal

Oral liquid

- Uniformity of dosage unit:
(2.9.40) or justified test below...

- Uniformity of content (2.9.6)
Suspension/Emulsion

- Uniformity of mass (2.9.5)
Solution

— Oral drop

Uniformity of mass of delivery
Doses from multidose containe
(2.9.27)

— Powder/Granule for...

- Uniformity of dosage unit:
(2.9.40) or test justified below...

- Uniformity of content (2.9.6)
APl <2mg / 2%

- Uniformity of mass (2.9.5)
Single-dose

Topical Semi-solid
- Microbiological quality
of non-sterile... (5.1.4)
- Penetrometry (2.9.9) Tecture (compression)
- Viscosity (2.2.10) (shearforce)
- Uniformity of dosage unit: (2.9.40)
- Sterility (2.6.1)
— Plaster
- Dissolution test for Transdermal patch
(2.9.4)
— Patch
- Dissolution test for Transdermal patch
(2.9.4)

- Microbiological quality

of non-sterile... (5.1.4)

- Uniformity of dosage unit:
(2.9.40) or test justified below...

- Uniformity of content (2.9.6)
<2mg /2%

- Uniformity of mass (2.9.5)

- Disintegration (2.9.1): water in 3min

- Water (2.5.12)

Drop (single dose)

- Uniformity of dosage unit:
(2.9.40) or justified test below...

- Uniformity of content (2.9.6)
Suspension/Emulsion

- Uniformity of mass

Solution

Metered-dose

- Uniformity of dosage unit:
(2.9.40) or justified test below...

- Uniformity of delivered dose

Suspension/Emulsion
Uniformity of mass

Solution

Compressed lozenge
Sublingual/Buccal tablet
Mucoadhesive

Orodispersible film

| Dissolution (2.9.3)

- Friability of uncoated
tablet (2.9.7)
- Resistance to crushing

of tablets (2.9.8)
- Dissolution (2.9.3)







