oy o )] - d
“msWanniwamanlugumsanissvesininezianlalanoslsd ;
. wonnuintuveshowaziewunpofswedines

1 d 1
aesaumaasuasmlaatioes

WIBGANNG T

Infimutaihud nmitwesmsimnanmingangeindimonsamivud
TV UNTFQATMNITH NNV UNTYQATIMNIIN
puzindymond o inanIshiminedy
Umafinu 2542
ISBN974-332-901-3

- - -: 4 ) [ ¥
WUTI‘IUDQQ"]EQ"’NN”TJTIU]UU

1191G404



DEVELOPMENT OF DILTIAZEM HYDROCHLORIDE CONTROLLED RELEASE
PELLETS: EFFECT OF DRUG CONCENTRATIONS AND ENCAPSULATING
| POLYMERS ON KINETIC AND RELEASE

Al

Mr. Surachet Wattana

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Pharmacy
Department of Manufacturing Pharmacy
Faculty of Pharmaceutical Science&

Chpl'alonkorn University
Academic Year 1999
ISBN 974-332-901-3



Thesis Title DeQelopment of diltiazem hydrochloride controlled release
pellets: Effect of drug concentrations and encapsulating
polymers on kinetic and release.

By , Mr. Surachet Wattana

Department Manufacturing Pharmacy

Thesis Advisor  Associate Professor Kaisri Umprayn, Ph.D.

Accepted by the Faculty of Pharmaceutical Science, Chulalongkorn University in
Partial Fulfillment of the Requirements for the Master's Degree.

.................................. Dean of Faculty of Pharmaceutical Science .

(Associate Professor Sunibhond Pumangura, Ph.D.)

Thesis committee

(Associate Professor Poj Kulvanich, Ph.D.)

..................................... Member

(Assistant Professor Panida Vayumhasuwan, Ph.D.)



nuvNg T mIva e TN endstveiRalnezan leTninaelsd manund
Suvesdiouavieuunlgadmetieinesaumaniunznisinaldes  (DEVELOPMENT  OF
DILTIAZEM HYDROCHLORIDE CONTROLLED RELEASE PELLETS: EFFECT OF DRUG
CONCENTRATIONS AND ENCAPSULATING POLYMERS ON KINETIC AND RELEASE)

o falfnwn ; 3mas. Tnsf Sunaed, 207 milh, ISBN 974-332-901-3

anneniay eTninne lsdmamasuinegs( 90 ndnfu/150 SafinfunsTouTaenszuaumaienny
- Ty Wi FafenmneaunuiiinunmanniigayszneudaeinInezi s lasnael1dfue:’
oy 101 Tudnsrdau 6040 wesiumimiinalmin uo\Bieriia-3u %05 wodiFudnedimitnuss
muduiumsazaedmne maniondinalnezizy YolnsnneIAmaiannedumd Annandice
fnAnsusmiminmaien 150 ﬁnini’u)mnmmﬁ‘lﬁﬁﬁ'zuwwn‘}mmnqmﬂuﬂﬁn1mﬂﬁ'wmoz’nqn®ﬁmv
101 fiiunuge Wanedn Snsa 20 wedsudvaniminiendnirng lnonefwefithummed maeily
manReudsuidssninldnannuuisuss nwtangu aumiivesRdufimInzay nasnuinyaizn
Uneldsunina Tneldiwlunszuumantey \

IR minTasmemnmaiarunAoufissAy 7.5 alod sl minaimin upeNaAUARLONT
1y inBeuredumnefeiuludnaidau 41 Wmsilnailaesi liunndefy iwesiumaei® 90 weerd
pgihTud Ry udannedszylugent 23 une danaafeufiey nsAnuinalnmadnaddesléanines
131 YaTasane lsfamANRTEVLIRE RS 30 45 60 ung 90 Tnfndy guuuunsaayheave ot 30 oy
45 findnduanae aanseuta il 3 ade sasanlfumganeunsdamltes yamatondesnsi
unzdasdnsnsUnmpounans fausedueit 60 uny 90 findnfumnarmumnizysnenivruganiou
nrtnataes unzyaevesmstlnmlfeunsi n”nfumu1mﬂ1ﬂ'l§u1nnn‘lnnuﬂnﬂﬂﬁauhmmwimmﬁm
{palutrsnnivaugnneunisasyasy wnsuzetusulusanidanyfesnsfisrsnnnusimes ezl
e Citey 101 fuoyis-guT05 wedidud unzuaswusenuAnfiianndanininezay lelasncelsd

a a : -
it ddumanesenludn

MAMA...... FIRAAMNIN........ seflededdn............ ST T SRR
- ~ - -l
AT ... \NETEATIMNTIAL........ anefledaeaediuinun. S TIWDA

- d 1
UngsdnEn........... 2542 s reeeereeein AENERDR R TENUTNINIW. e T



#4 4076532233: MAJOR MANUFACTURING PHARMACY

KEY WORD: DILTIAZEM HYDROCHLORIDE/ ENCAPSULATING POLYMER/ PELLETS/ RELEASE MECHANISM/
SPHERICITY/ TENSILE STRENGTH/ TOUGHNESS
SURACHET WATTANA ; DEVELOPMENT OF DILTIAZEM HYDROCHLORIDE CONTROLLED RELEASE
PELLETS: EFFECT OF DRUG CONCENTRATIONS AND ENCAPSULATING POLYMERS ON KINETIC AND
RELEASE, THESIS ADVISOR : ASS0, PROF. KAISRI UMPRYN, Ph.D, 206 pp. ISBN 974-332-901-3

The high dose (90 mg/150 mg) of diltiazem hydrochloride (DTZ HCI) pellets were
prepared by extrusion-spheronization process. Core pellets which provided the most spherical shape
containing DTZ HCl and Avicel® PH 101 60 : 40 percent w/w and using HPC-M® 0.5 percent by
weight on dry substance as binder solution were selected. The other doses of DTZ HCI pellets were
also prepared and found that rough surface pellets occurred in low dose (30 mg/150 mg), due to the
shrinking property of high level of Avicel® PH 101. Triethyl citrate 20 percent based on weight of
ethylcellulose polymer was used as plasticizer in coating film due to the results of optimum film
strength, flexibility, toughness and good drug release characteristic with simple using in coating
process.

For dissolution study, the drug pellets were coated with 7.5 percent w/w coating level
and mixed with uncoated pellets as an initial dose at the ratio of 4:1 gave an insignificant release to
Herbesser® 90 SR in medium as described by USP 23 and pH changed medium. The release
mechanism was studied with various doses of DTZ HCI coated pellets range from 30, 45, 60 and 90
mg. The release profiles of 30 and 45 mg/doses can be divided into three phases as lag time,
constant release and declining rate period. However, at 60 and 90 mg/dose, only lag time and
constant release periods occurred, Thus, it can be concluded from the release mechanism that
diffusion may be involved during lag time period and the driving force in constant release period
probably comes from the swelling force of Avice1® PH 101 with 0.5 percent HPC-M® and osmotic

pressure produced from DTZ HCI which acts as osmotic inducing agent.
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bar

cm

. cps
co
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et al.
DEP
DTZ
EC

Egn

HCI
HPC-M
hr

i.e.

min.
mi

mm

L)

mm

l-cg/cm2

degree celsius ( centrigrade)
centimetre(é)

centipoises

castor oil

exampl gratia,for example
Et alii, and othcrs

diethyl phthalate

diltazem

-ethylcellulose

equation (s)
gam(s)
hydrochloric acid
hydroxypropylcellulose medium grade
hour (s)

id est, that 1s
kilogram (s)
kilojule (s)
megapascal
miligram (s}
minute (s)
mililitre (s)
milimetre (s)

square milimetre (s)



LIST OF ABBREVIATIONS (Cont.)

No. number

‘nm ' nanometre (s)
PEG polyethylene glycol

. pH the negative logarithm of hydrogen ion

concentration |

q.s. make to volume
r | _coefficient of determination
rpm revolution per minute
SD standard deviation
SEM . scanning electron microscope
TEC | triethyl citrate
Usp The United State Pharmacopoeia
937 ultraviolet
w/v weight by volume
w/w weight by weight
Heg | microgﬁxm (s)
Hi microlitre (s)
Hm micrometre {s), micron (s)
SR sustained release
% percentage

degree
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