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Abstract

The aim of the study is to develop an oral delivery system of BCG vaccine.
Two important goals are described as following: 1 to develop an oral vaccine
delivery system to carry BCG vaccine in enteric film in order to protect BCG
vaccine from the attack of gastric acid and deliver onto the intestinal tract of
vaccinated subjects for eliciting mucosal immune response; 2 to establish a
small scale preparing method of oral BCG vaccine delivery system for applying
in the development of industrial technology.

The enteric polymer a derivative of methyl cellulose and plasticizers were
dissolved in methylene chloride to prepare enteric films. The physicochemical
properties of perpared films, including thickness, leakage and solvent residual,
were evaluated. The delivery systems of BCG vaccine were further studied in
disintegration test for optimizing formulation factors. The investigated oral BCG
vaccine delivery systems were conducted following studies: (1) in vitro study:
stability and BCG potency, 2 invivo study : Enzyme-Linked Immunosorbent
Assay (ELISA) and the Mantoux Test.

From preliminary study results, we had established a technique to prepare
enteric film which was successfully applied to prepare oral BCG vaccine
delivery system in small scale. The preparation still maintained about 10% and
25% of BCG potencies in -20  for 2 months or in room temperature 25 for
24 hrs. From in vivo study, the prepared oral BCG vaccine delivery system
could elicit mucosal immune response by the using the Mantoux test, which
might be potentially developed as an oral vaccine preparation for controlling

tuberculosis.

Key words : Oral BCG Vaccine, enteric delivery system, Mantoux Test, BCG
potency
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20 ml 0.67 g 0
20 ml 085¢ 0
20 ml l.1g 0
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SM-1201, Teclock Co., Japan
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1 cm

5 ml

12



1 cm

70 10

25 76%  95%

Desiccator 24
EP 35 % (w/v)
0 a
) 40% Hf - EP® TC®
HP DCM EtOH
17¢ 12 ml
e S0 ml S0mE 006 way | (1% v
"Hp °EP  TC

‘OCM Dichloromethane “EtOH Ethanol

13



BCG

4.5 40%
61mg Img BCG
21mg Img BCG
BCG
mg/unit (g
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10 %

um pm STDEV | CV%
155 164 161 160 0.0045 2.86
153 148 156 152 0.0040 2.65
181 19 182 184 0.0049 2.67
141 152 165 153 0.0120 7.87
185 192 195 191 0.0051 2.69
239 235 224 233 0.0077 3.34
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Young’s Modulus

Young’s Modulus

Young’s
) Modulus
mm cm
psi  Ib/in’ dyne
0.75 -- - --
0.73 0.14 530.75 99677.45
0.94 0.13 187.21 54761.93
0.61 0.11 344.35 43054.66
0.88 0.10 64.78 33536.98
1.12 0.16 150.04 55852.72
37 5ml pH
1.2 4 S5ml pH 7.4
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W, 1 cm

Wy

W 25 T76% 95% Desiccator 24

Wi —Wi= Wy

Wi —We=W,
W, mg Wiy Wos Wio Wy
95% | 76% | 95% | 76% | 95% | 76% | 95% | 76% | 95% | 76%
RH.|RH. | RH. | RH. | RH. | RH. | RH. | RH. | RH. | RH.
13.7| 19.6 | 12.1 | 180 | 13.7| 196 | 1.6 | 1.6 1.6 1.6
190 148 | 17.1 | 129 19.0| 13.8| 1.9 | 1.9 1.9 | 09
178 | 164 | 149 | 140 | 16.9| 150 29 | 24 20 | 1.0
202 19.0| 176 | 16.8| 199 | 184 | 2.6 | 2.2 2.3 1.6
202 | 22.0| 176 | 20.8| 19.7]| 209 | 2.6 | 1.2 2.1 0.1
245 23.7| 21.6 | 219 | 243 | 232 | 29 | 1.8 2.7 1.3
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