2541

ISBN 974-331-952-2



EFFECTS OF p-CYCLODEXTRIN AND HYDROXYPROPYL-p-CYCLODEXTRIN

ON STABILITY OF RANITIDINE HCI

Mr. CHAROENDEJ NGAMKITPAIBOON

A Thesis Submitted in Partial Fulfillment of the Requirements

for the Degree of Master of Science in Pharmacy

Department of Pharmacy

Graduate School

Chulalongkom University

Academic year 1998

ISBN 974-331-952-2



Thesis Title

By
Department
Thesis Advisor

Thesis Co-advisor

Effects of P-Cyclodextrin and Hydroxypropy:P-Cycbdextrin on
Stability of Ranitidine HCI

Mr. Charoendej Ngamkitpaiboon

Pharmacy

Assistant Professor Panida Vayumhasuwan, Ph.D.

Assistant Professor Chamnan Patarapanich, Ph.D.

Accepted by the Graduate School, Chulalongkorn University in Partial Fulfillment

of the Requirements for the Master's Degree.

Thesis Committee

.......... ANreeerrrr?™NTZTTY oo .....Dean of Graduate School

(Professor Supawat Chutivongse, M.D.)

....... ftaft; P..M 171r? vi ...Chairman

(Associate Professor Pomtip Nimmannitya)

§ A ' A AR ' A . ...Thesis Advisor

(Assistant Professor Panida Vayumhasuwan, Ph.D.)

ftfeo Ll Member

(Nontima Vardhanabhuti, Ph.D.)

..... Member

(Narueporn Sutanthavibul, Ph.D.)



H

(EFFECTS OF P'CYCLODEXTRIN AND

HYDROXYPROPYL-p-CYCLODEXTRIN ON STABILITY OF RANITIDINE HCI)

ISBN 974-331-952-2.

(co-gringing)
(kneading) 1 1:2 2:1)
11
)
13 \Z
- ( - 1)
3 5) x (
2_
73-76
] tuni e ull
..JUY0Hy.
N

, 249
2- -
(freeze-drying)
N - -
( 90-95
135791
3
( -
- 79 1 13)
7 -
I 211



##3970328033: MAXR PHARMACY

KEY WCRD INCLUSION COMPLEX/ BETA-CYCLODEXTRIN / HYDROXYPROPYL-BETA-CYCLODEXTRIN /
RANITIDINE HCO STABILITY
CHAROENDE]J NGAMKITPAIBOON : EFFECTS OF (3-CYCLODEXTRIN  AND
HYDROXYPROPYL- P-CYCLODEXTRIN ON STABILITY OF RANITIDINE HCl. THESIS ADVISOR :
ASSIST. PROF. PANIDA VAYUMHASUWAN, PhD. THESIS CO-ADVISOR : ASSIST. PROF.
CHAMNAN PATARAPANICH, Ph.D. 249 pp. ISBN 974-331-952-2.

Inclusion complexes of ranitidine HCI with P-cyclodextrin or 2-hydroxypropyl-P-cyclodextrin
were prepared by means of co-grinding, freeze-drying and kneading techniques with three molar ratios
(:1, 1:2, and 2:1). Fourier-transform infrared spectra of both complex systems suggested that no
strong chemical interaction was formed between the drug and cyclodextrins. However, differential
scanning calorimetry thermograms indicated either the formation of inclusion complexes or the
molecular dispersion of ranitidine HCl and cyclodextrin molecules. The 1:1 molar ratio of ranitidine
HCkcyclodextrin was chosen for complex preparations. The freeze-drying method was chosen for
preparing the inclusion complexes because the obtained products were inclusion complexes which
were confirmed by proton nuclear magnetic resonance spectra, and gave the highest yield (« 90-95%).
Both cyclodextrins did not change the degradation orders but changed the degradation rates of
ranitidine HCI in all buffer solutions studied (pH 1, 3, 5, 7, 9,11, and 13). The degradation mechanisms
were different at different pH values and could be grouped into three zones: at very low pH value (pH
1), at acidic pH values (pH 3 and 5), and at neutral to basic pH values (pH 7, 9, 11, and 13). The
complexation with cyclodextrins, especially 2-hydroxypropyl-P-cyclodextrin, could stabilize ranitidine
HCl except at pH 1 and 7. The critical relative humidity of ranitidine HCl powder in this study was
around 73-76% relative humidity. Ranitidine HCl was unstable at % relative humidity above the critical
relative humidity, but was stable at % relative humidity below the critical relative humidity. Both
cyclodextrins also improved ranitidine HCl stability at % relative humidity above the critical relative

humidity. However, ranitidine HCI:P-cyclodextrin complex was unstable around the critical relative

humidity.
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