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Tab 1

for intranasal administration (n =4)

Ciliotoxicity of propranolol preparations

Contact time of
Preparation preparations with
ciliary / min

Situation of ciliary movement after

drug administration

A 240 Ciliary movement was active

B 30 Ciliary movement basically stopped

B 240 Ciliary movement completely stopped
C 5 Ciliary movement completely stopped
D 240 The movement of 60% ciliary was active
E 240 The movement of 70% ciliary was active
F 240 Ciliary movement was active

G 30 Ciliary movement basically stopped

H 30 The movement of 80% ciliary was active
I 240 Ciliary movement was active

] 30 Ciliary movement basically stopped

Preparations: A. Albumin microspheres (AMD. B. Physical
mixtures of PRO and AM, drug content 4% (w/w). C.
PRO solution, drug content 1% (w/v). D. PRO
microspheres prepared with imported bovine serum albumin
(BSA)D, drug loading 4.14%. E. PRO microspheres
prepared with domestic BSA, drug loading 3.80%. F.
Blank multiple-emulsions. . PRO multiple-emulsions, drug
loading 1% (w/v). H. PRO multiple-emulsions disposed by
dialysis. 1. B-cyclodextrin (B-CD). J. PRO B-CD inclusions.
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Fig 1 In wvitro dissolution curves of propranolol

microspheres. Preparations: a. 1% PRO solution;
b. PRO microspheres Cimported BSA), prepared
by an emuisification technique using caster oil and
water 25:1, PRO and BSA 1:3, stabilized at
120C for 60 min with drug loading 4.14%:; c.
PRO microspheres ( domestic BSA ), all the
conditions were the same as b, drug loading
3.80%: d. PRO microspheres Cimported BSA ),
prepared by an emulsification technique, using
caster oil and water 40:1, PRO and BSA 1:1.7,
stabilized at 120C for 20 min with drug loading
7.74%; e. PRO microspheres (improted BSA),
stabilized at 120C for 60 min with drug loading
9.05% s other conditions were the same as d.
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Tab 2 Relationship between in vitro dissolution
half-life ( Ts,) of propranolol microspheres and

its ciliotoxicity (n =4)

Situation of ciliary movement

Preparation  Tso/min L .
P 0 after drug administration

a <1 Ciliary movement completely stopped after
drug administration for 5 min

b 33.17 The movement of 60% ciliary was active
after drug administration for 4 h

c 60.58 The movement of 70% ciliary was active
after drug administration for 4 h

d 1.39  Ciliary movement completely stopped after
drug administration for 1 h

c 3.18 Ciliary movement completely stopped after

drug administration for 1 h

Preparations: a—~e cf Fig 1.
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CILIOTOXICITY OF PROPRANOLOL PREPARATIONS
FOR INTRANASAL ADMINISTRATION

Jiang Xinguo (Jiang XG)» Zhang Qizhi (Zhang QZ)» Zhang Yi (Zhang Y) and Xi Nianzhu (Xi NZ)

( Division of Biopharmaceutics, School of Pharmacy> Shanghai Medical University, Shanghai 200032 )

ABSTRACT AIM: To screen a suitable dosage form for reducing ciliotoxicity of intranasal preparations.
METHODS: Propranolol hydrochloride (PRO) was selected as a model drug and microspheres, multiple-
emulsions and cyclodextrin inclusions for intranasal administration were prepared. The effect of the above
preparations on ciliary movement was evaluated with in situ toad palate model. RESULTS: The microspheres
were shown to be able to reduce the ciliotoxicity of PRO, but multiple-emulsions and cyclodextrin inclusions in
this research were found to be inefficient because the embedding rate of the multiple-emulsions was low and the
binding constant between PRO and cyclodextrin was small. CONCLUSION: The microspheres are an ideal
dosage form for reducing ciliotoxicity and the involved mechanism is the sustained release effect of the

microspheres.

KEY WORDS  propranolol hydrochloride: microspheres; multiple-emulsions: cyclodextrin inclusions;

intranasal administration;: ciliotoxicity





