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Tite  Development of pulsatile tablets using aqueous colloidal polymer dispersion as

b

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-Sol®) 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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(Fupdaumassald: ADS 22.5 mg/ent, AL ARRLUANLE; 12
mg/cm’, 5% w/w DBS)

naresrRatuARe LA lEFe lag time uaznistantaessaen lu pH 6.8
phosphate buffer USP ('Ifumﬁﬂuwmﬁqlﬁ; ADS 22.5 mg/em?, Tt
wwasuwAnlé: 12 mg/em?, 5% wiw DBS)

narestdinduaaauuAntEse % water uptake 114 0.1 N HCI ('fum‘é'@uwmﬁq
|5: ADS 22.5 mg/em?, A tuAdeuuants: 6 mglcm?, 5% wiw DBS)
naresriatuAaaLuAnlEse % water uptake 14 0.1 N HCI (FunAaumesi
|5: ADS 22.5 mg/cm?, AmndwARLLANE: 8 mg/em?, 5% wiw DBS)
et iatunaeuanlise % water uptake 1 0.1 N HCI (%um?muwmﬁq
1%: ADS 22.5 mg/om?, AnuvuFuAdauuanld; 10 ma/om?, 5% wiv DBS)
naresrfintumaauuanlEfe %water uptake 11 0.1 N HCI (%um?muwmﬁq
|5: ADS 22.5 mg/cm?, AnuuntuARaLLAnlE: 12 mg/em?, 5% w/w DBS)
HaTRIANIN T ABLLAN Fse lag time wazn1stanUaatsiaenly 0.1 N
Hel (fupdaunasdld: ADS 22.5 mg/em?, Fuiadauuanl; EC, 5% wiw
DBS)

HavDeAIN T AR AN LE Ale lag time wazn1rlanaassaenluy pH 6.8
phosphate buffer USP (‘fumﬁﬂuwmﬁqlﬁ; ADS 22.5 mg/cm’, FupRaLuAn
18; EC, 5% w/w DBS)

LaTRsA NNt A LUANEsie lag time uaznisUanUaessaen T 0.1 N
HCI (‘fum'ﬁ@uwmﬁaiﬁ; ADS 22.5 mg/cm®, Hupaauuanld: Aquacoat®
ECD, 5% w/w DBS)

LaTasA LT ReLUAnTE s lag time waznisUanUaasdagn Tu pH 6.8
phosphate buffer USP (‘fumﬁfauwmﬁdiﬁ; ADS 22.5 mglem?, Fupdauuan

1#; Aquacoat® ECD, 5% w/w DBS)
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3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

3-32

&5 (List of lllustrations) (A1)

HaTR9ANmN AR LUAN A e lag time waznisantaasasn 1w 0.1 N
HCI (HpRaunassals: ADS 22.5 mglem?, Fuedauuanl; Aquacoat®
ECD, 10% w/w DBS)

e8Pt ARe LUAN A sl lag time wazn1rianlaatsiaenlu pH 6.8
phosphate buffer USP (’fumﬁﬂuwmﬁﬂﬁ; ADS 22.5 mg/cm?, FupaauLAn
1#; Aquacoat® ECD, 10% w/w DBS)

HaTRIANIMNTuAAsLUAN Fe lag time uaznislanlaausann 1w 0.1 N
Hel (fundaunesdals: ADS 22.5 mg/om?, Tundeuuanlé; Aquacoat”
ECD, 20% w/w DBS)

Nmmmmwm%mﬂ%@u wanlésa lag time waznslandaausann 1 pH
6.8 phosphate buffer USP (Funaaunassald; ADS 22.5 mgiom?, fupdoy
wan'l#; Aquacoat® ECD, 20% wiw DBS)

HaURsANNI T ARaLUANEAE % water uptake 11 0.1 N HCI (Fupday
wassali; ADS 22.5 mglem?, afintunaeuuanld: EC, 5% wiw DBS)
naTRdAN LT uA e LuAn & sie %water uptake 11 0.1 N HCI (Fundeyu
wassald: ADS 22.5 mglem?, Tatuadeuuan’s; Aquacoat® ECD, 10% wiw
DBS)

HarBsAINM T AReLUANE sl % water uptake 11 0.1 N HCI (‘fumﬁ@u
wassald: ADS 22.5 mg/em?, Tiatuindenumnld; Aquacoat® ECD, 20% wiw
DBS)

HRUR91FHN04 plasticizer Aa lag time uaznislandaausann 1w 0.1 N HCI
(Fupaaunasiall: ADS 22.5 mglem?, Hupdeuuanl¥, Aquacoat® ECD 6
mg/cmz)

LT8R NNt A de uuanEsie lag time wazn1santaatsioen lu pH 6.8
phosphate buffer USP (Funaaunessal¥: ADS 22.5 mg/em?, FupaLLAN
18 Aquacoat® ECD 6 mg/cmz)

Ha1991 3108 plasticizer fid lag time wazn1slanaatsiaen 1 0.1 N HCI
(FupRauwasFald; ADS 22.5 mg/em?, Fundauuanly, Aquacoat® ECD 8

mg/ch)
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#190tUNN (List of lllustrations) (8)

na1893uN0L plasticizer #8 lag time uaznistantasasiaun lupH 6.8
phosphate buffer USP (’fumﬁ@uwmﬁe‘lﬁ; ADS 22.5 mg/cm’, FUARBLLAN
15, Aquacoat® ECD 8 mg/cmz)

na1893un0s plasticizer 5@ lag time waznistantlsassaen 1 0.1 N HCI
(Funaaunassald: ADS 22.5 mgicm?, fuprauuanl¥, Aquacoat® ECD 10
mg/cmz)

na1893uN0s plasticizer 5@ lag time waznisUaniaaesiaen T pH 6.8
phosphate buffer USP (“fumﬁﬂuwmﬁqiﬁ; ADS 22.5 mg/em?’, FUARBLLAN
"%, Aquacoat® ECD 10 mg/cm’)

La18913u1 04 plasticizer #ia lag time Waznisdantlaasae 1 0.1 N HCI
(Fupdaunesiall: ADS 22.5 mg/em?’, funaeuuanld, Aquacoat® ECD 12
mg/omz)

La1991 N0 plasticizer A lag time waznisUandaassiagn 1 pH 6.8
phosphate buffer USP (Funaeuwasial¥; ADS 22.5 mglem?’, FupaaLwAn
"%, Aquacoat® ECD 12 mg/cm?’)

a9t RNNn plasticizer A %water uptake 14 0.1 N HCI (*ﬁ"yum%@u
wassalH; ADS 22.5 mglem?, ﬁnﬁm‘ifumﬁ@mmnl%; Aquacoat® ECD 6
mg/cmz)

HRT891331 0 plasticizer Aa %water uptake 1 0.1 N HCI (%um%@uwmﬁa
'%: ADS 22.5 mg/em’, aRatiunaeuuanls: Aquacoat® ECD 8 mg/cm’)
a9 31104 plasticizer A %water uptake 1 0.1 N HCI ('rfum%@uwmﬁq
5; ADS 22.5 mg/em’, afiatiunaeuuanld: Aquacoat® ECD 10 mg/cm’)
HATRIINARAANANIF lag time WaznslanlaasAaen (fum%@uwmﬁqiﬁ;
ADS 22.5 mg/cm’, Fundeuuanld: £C, Arumndiuadauuanls; 6
mg/cm’, 5% w/w DBS)

R84 RARINANNAS lag time waznisanidatsiann (’Eyum?i@uwmﬁq‘lﬁ;
ADS 22.5 mg/cr.nz, Hunaeuuanly: EC, A tuaaeuwan’y; 8

mg/cmz, 5% w/w DBS)
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#131tuN N (List of lllustrations) (A1)

v
9N

a s | o 1 o/ u’: A o 1%
HATRTRAFANA1FE lag time waznisUanLastmaen (Tundaunassials; 52
ADS 22.5 mglcm?, Fuinfauuans: EC, avununduadauunnls; 10
mg/cm’, 5% w/w DBS)
HATBNTRARANGNFE lag time WaznTstanUasssaen (Fulndaunassials; 52

v v

ADS 22.5 mglem?, dwndauuants: EC, Anunurduadauuants; 12
mg/cm?, 5% wiw DBS)

a o ] i { o/ e’; A o Uy
HATEITRARANANNFE lag time WaznIsUanLasssaen (fuadaunasials; 53

ADS 22.5 mg/cm?, Fuiafauuan s Aquacoat® ECD, Anunuduiafauumn

1#; 10 mg/em®, 10% w/w DBS)
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adunadyanuninazANdan g lun15338 (List of Abbreviations)

GRT
MMC
rpm
ml
min
mg

Hg, meg

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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