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Abstract

Title  Development of pulsatile tablets using aqueous colloidal polymer dispersion as
rupturable coating
By Assoc.Prof.Dr.Srisagul Sungthongjeen1
Assoc.Prof.Dr.Satit Puttipipatkhachorn2
Affiliation 1Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences,
Naresuan University, Tel: 055-961885
2Department of Manufacturing Pharmacy, Faculty of Pharmacy, Mahidol
University, Tel: 02-6448702
Financial support by National Research Council of Thailand 2011

From December 1, 2010 — November 30, 2011

The pulsatile tablets using aqueous colloidal polymer dispersion as rupturable
coating was developed in this study. The system consisted of core tablet containing
propranolol HCI as a model drug prepared by direct compression and then coated with
inner swelling layer containing a superdisintegrant (croscarmellose sodium, Ac—Di—SoI®) and
outer rupturable layer (ethylcellulose), respectively. The effects of formulation variables such
as type of rupturable coating (ethylcellulose solution in ethanol (EC), ethylcellulose
dispersion (ECD)), level of rupturable coating, amount of plasticizer (5%, 10%, 20% w/w
dibutyl sebacate, DBS) in rupturable coating and type of medium on lag time and drug
release were investigated. The results showed that the pulsatile tablet using EC as a
rubturable layer had longer lag time than that using ECD as a rupturable layer. Increasing
level of rubturable layer increased lag time of pulsatile tablets and related to decreasing rate
of water uptake of the system. Lag time of pulsatile tablets in 0.1 N HCI seemed to be longer
than that in pH 6.8 phosphate buffer USP. In addition, increasing coating temperature and
higher amount of plasticizer in ECD rupturable coating increased lag time and seemed to
slower drug release. The results from this study showed that lag time and drug release of
pulsatile tablets using aqueous colloidal polymer dispersion as rupturable coating could be
modified by formulation variables. Rapid release after the predetermined lag time was
achieved in the pulsatile release tablet developed in this study. This system has the
potential to produce the desired pulsatile release for various drugs such as

chronopharmacological drugs and drugs with high first pass metabolism.
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mg/cmz, 5% w/w DBS)

LavasTTindaadeLLAn|Ese lag time wazn1sdandaausiazn Tu pH 6.8
phosphate buffer USP (FunaaLnesdals: ADS 22.5 mglcm’, AT
WARLWANMA: 12 mg/em’, 5% wiw DBS)

LavesTiatuAReLLAN & s % water uptake 114 0.1 N HCI (fumﬁ@uwmﬁfa
1%: ADS 22.5 mg/em’, AsNsTARRLLANLE: 6 mg/cm?’, 5% wiw DBS)
navasTTindaaaaLLAn|Esie % water uptake 11 0.1 N HCI (FundaLmne
1#; ADS 22.5 mg/cm’, AN FARRLUANE: 8 mg/cm®, 5% w/w DBS)
navasTTindaaaLLAn|Ese % water uptake 11 0.1 N HCI (FuadaLne
1#; ADS 22.5 mg/cm’, AN FAAeLUANE: 10 mg/cm’, 5% w/w DBS)
LavesTTindAAaLLAN | Fse Y%water uptake 11 0.1 N HCI (FuadaLmne
1#: ADS 22.5 mg/cm®, A tuaaaULAnE: 12 mg/cm’, 5% w/w DBS)
HAUBgPN LN ARLILAN B e lag time uwazn1sdantaamienli 0.1 N
HCI (Fundaunesialy: ADS 22.5 mg/cm’, Funsauwanls: EC, 5% wiw
DBS)

HATRIAIIINTUAReLILAN s lag time wazn1sdaniaausiaalu pH 6.8
phosphate buffer USP (FundaLmesals: ADS 22.5 mg/cm’, HFupmaULAN
1#; EC, 5% w/w DBS)

HATRIANATUN T AR LILAN s lag time wazn1stdandaausiaan 14 0.1 N
HOI (Fundeumassinls: ADS 22.5 mg/em’, Fuadeuuanls: Aquacoat®
ECD, 5% w/w DBS)

HATRIAAIINTUARaLILAN s lag time wazn1sdandaausiazi Tu pH 6.8
phosphate buffer USP (Fundeunasinls: ADS 22.5 mg/om’, FaARaLILAN

14 Aquacoat” ECD, 5% w/w DBS)
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3-23

3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

3-32

A1FUUNIN (List of lllustrations) (Aa)

HAUBSANNMLN T AR ELILAN e lag time wazn1sdanilasssinen Tu 0.1 N
HCI (%umﬁ@uwmﬁqiﬁ; ADS 22.5 mg/cm’, AuprauuanlE: Aquacoat”
ECD, 10% w/w DBS)

HAUBSANNMLN AR ELILAN e lag time wazn1sdanilanssineli pH 6.8
phosphate buffer USP (Funaeunasiale: ADS 22.5 mglcm’, FuARe LN
1; Aquaooa’[® ECD, 10% w/w DBS)

HAUBSANNMLNT AR LILAN F lag time wazn1sdanilasssaen 1 0.1 N
HCI (%uma@uwmﬁqiﬁﬁ; ADS 22.5 mg/cm’, Funrauuanls: Aquacoat”
ECD, 20% w/w DBS)

HAUBSPNLLNT AR LAnTEse lag time wazn1sdantaausaen Tu pH
6.8 phosphate buffer USP (Funaeunassale: ADS 22,5 mg/cm’, Funaey
wan'ld:; Aquacoat” ECD, 20% w/w DBS)

LavRIANII TR LILAN B R % water uptake 114 0.1 N HCI (%um?mu
wasFa li; ADS 22.5 mg/em’, sfindueasuuan’s; EC, 5% wiw DBS)

LR IAN NN TA R LLAN B A Ywater uptake 114 0.1 N HCI (%um?mu
wasFa li; ADS 22.5 mg/em’, sfindueAsuuan1s: Aquacoat” ECD, 10% wiw
DBS)

LAY 3ANI TR LLAN B R % water uptake 114 0.1 N HCI (%um?mu
wasFa li; ADS 22.5 mg/em’, sfindueasuuan1s: Aquacoat” ECD, 20% whw
DBS)

NAUA9LFHN plasticizer #ia lag time waznistandaausiaan 1u 0.1 N HCI
(FunRaunesdald: ADS 22.5 mg/cm®, FunRouuanly, Aquacoat” ECD 6
mg/cmz)

HATRIAAIINTUARaLILAN s lag time wazn1sdandaausiaan Tu pH 6.8
phosphate buffer USP (Fundeunasils: ADS 22.5 mg/om’, FaARaLILAN
14 Aquacoat® ECD 6 mg/cmz)

NAU9LFNN plasticizer #ia lag time waznistlantdaausiaan 1u 0.1 N HCI
(FunReuwasild: ADS 22.5 mg/cm’, FundeuuAnly, Aquacoat” ECD 8

mg/cmz)
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3-33

3-34

3-35

3-36

3-37

3-38

3-39
3-40

3-41

3-42

A1FUUNIN (List of lllustrations) (Aa)

NaTRSLTNN0L plasticizer fia lag time uwaznistlandaatfaen 14 pH 6.8
phosphate buffer USP (Funaeunasialy: ADS 22.5 mg/cm’, FUARDLILAN
1, Aquacoat® ECD 8 mg/cmz)

NaTRSLTNN0L plasticizer fia lag time waznislandaassiaen 11 0.1 N HCI
(%umﬁ@uwmﬁqvlﬁ; ADS 22.5 mg/cm’, FunRauuanly, Aquacoat” ECD 10
mg/omz)

NaTRILTNNOL plasticizer fia lag time waznistlandaeatfaen 114 pH 6.8
phosphate buffer USP (FupaaLnesdals: ADS 22.5 mglcm’, FupRaLLAN
1, Aquacoat® ECD 10 mg/cmz)

Na189LFNNTU plasticizer 5ia lag time wazn1sUanlasasiagn 1 0.1 N HC
(Fundaumasaly: ADS 22.5 mg/cm®, Fuaaauuanls, Aquacoat” ECD 12
mg/cmz)

Na189LFNNTU plasticizer #ia lag time wazn1slantasssiagn 1 pH 6.8
phosphate buffer USP (FundaLmesald: ADS 22.5 mg/cm’, FupdaULAN
1, Aquacoat® ECD 12 mg/cmz)

Na189L3N1U plasticizer i %water uptake 14 0.1 N HCI (%umﬁ@u
wassald: ADS 22.5 mg/om’, Tliatuiadeuuanly:; Aquacoat” ECD 6
mg/cmz)

NaTRILTNN0W plasticizer A %water uptake 11 0.1 N HCI (%um?muwmﬁq
1#; ADS 22.5 mg/omz, ‘ﬁﬁm‘ﬁ%umﬁﬂ‘]_ll,mniﬁ; Aquacoat® ECD 8 mg/omz)
NaTRILTNN0W plasticizer fia %water uptake 11 0.1 N HCI (%um?muwmﬁq
1#: ADS 22.5 mg/cm®, sTipdaundauuAnls: Aquacoat” ECD 10 mg/cm’)
NALRNTUAFINANNGR lag time Lazn1lanlanafaen (*%umﬁﬂuwmﬁqiﬁ;
ADS 22.5 mg/cm’, Fundeuuanld; EC, aumundundeuuanls: 6
mg/cmz, 5% w/w DBS)

HATRNTUARINANNAS lag time taznilanilanssingn (%umammmﬁqifﬁ;
ADS 22.5 mg/cm’, Fundeuuanly; EC, aumundundeuuanls: 8

mg/cmz, 5% w/w DBS)
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3-43

3-44

3-45

A1FUUNIN (List of lllustrations) (Aa)

WU
NALRNTUAFINANNGS lag time tazn1tlanlanafaen (%umﬁfauwmﬁqiﬁ; 52
ADS 22.5 mg/cm’, Funaauuanls: EC, AmsundiaAaLuAnlE: 10
mg/cm’, 5% w/w DBS)
NALRNTUAFINANNGR lag time tazn1slanlanafaen (%umﬁfauwmﬁqiﬁ; 52
ADS 22.5 mg/cm’, Fupaauuanld: EC. ArmmundiuaReLuanlE: 12
mg/cmz, 5% w/w DBS)
NAUBNTUARINANNFA lag time Laznisdanlanssan (%umﬁfmmmﬁfﬂ’ﬁ; 53

ADS 22.5 mg/cm’, duimdauuanli; Aquacoat” ECD, ANNMNTIARELILAN

18: 10 mg/em®, 10% w/w DBS)
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asUNadAnHMLAzAEaN dlun19398 (List of Abbreviations)

GRT
MMC
rom
ml
min
mg

Llg, mcg

kg

nm

SD
uv
w/w
USP
EC
ECD
ADS

gastric retention time
migrating myoelectric complex
revolution per minute

milliliter

minute

milligram

microgram

gram

kilogram

nanometer

hour

coefficient of determination
standard deviation

ultraviolet

weight by weight

The United States Pharmacopeia
ethylcellulose

ethylcellulose dispersion

Ac-Di-Sol”
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