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Fig -2- Glycemia in normal mice, with oral insuline seized in
polymer

(57) Abstract: It is described a technology which allows to surpass the gastric barrier for proteic compounds administrating bioac-
tive molecules, particularly insulin. It is proposed a method to replace the daily repetitive injectable doses of insulin by a product
oralyy administered. It is characterized by the following steps: a) mix at least a monomer suitable for polymerization by means of
a ionizing radiation, with at least an aqueous solution of bioactive molecules; place the thus obtained mixture in step (a) into a re-
sistant container permeable to said ionizing radiations; submit said container to a flow of ionizing radiation at a dose capable to
polymerize all the monomer, in a dose range from 0.1 kGy up to 50 kGy, particularly in a 5 to 30 kGy in range, obtaining within
the container a polymer resistant to the stomach acids. And the polymer containing in its nanotubules bioactive molecules; with-
draw the thus polymer obtained in step (c), and dividing it in batches with a size range of ] mm x 1 mm x 1 mm up to 8 mm x 8
mm x 8 mm, It is an objective of this invention. A method for the introduction of bioactive molecules in a polymeric substrate re-
sistent to the stomach acids, to be employed as a retarding orally administered medicine, being these molecules insulin which is
releaase directly to the liver being the liver its tirst action site, through the portal
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circulation; an orally relased insulin of delayed action by means of which, when the insulin is released into the liver, controls the
porduction of hepatic glucose; an orally relased insulin of delayed action by means of which eht einsulin does not produce peaks
in the systemic circulation, as it does with the injectable insulin, reducing the risks of the sudden descrese in the glucemia levels,
an orally adminstered mediciene with a prolongued retared effect, by means of wish it is neccesary a lesser insulin dose.
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We claim
1. Method for the inmobilization of bioactive molecules within a polymer
substrate to be employed as an oral drug delivery system,
comprising:
a water insoluble but water swellable carrier matrix, incorporating the
biologically active agents, where the matrix is a macromolecular network
synthesized by gamma radiation at temperatures well below zero degree

centigrade.
2. The method according to claim 1, where the polymer substrate is a hydrogel.

3. The method according to claim2, where the hydrogel is not biodegradable
but it is biocompatible.

4. The method according to claim 1, where, initially before irradiation,
DDSystem is an aqueous solution containing the bioactive molecules, mixed
with the monomer components of the matrix and free radical scavengers.

5. The method according to claim 4, where the macromolecular network
obtained after the radiation treatment is a porous substrate comprising 2
homopolymer or a copolymer prepared from one or more monomers selected
from the group consisting of alkyl-methacrylates and acrylates.

6. The method according to claim 4, where the radiation treatment is from
gamma radiation sources in a dose range from 0.1 kGy to 50 kGy (kiloGray),
particularly in a S to 30 kGy dose rangc.

7. The method according to claim 4 where the radiation treatment is from
elcctron beams or bremsstrahlung( braking radiation) therefrom with energy
between 0.1 MeV and 7 MeV

8. The method according to claim 7, in a dose range from 0.1 kGy to 50 kGy
(kiloGray), particularly in 2 S to 30 kGy dose range.

9. The method according to claim 1, where the temperature of the radiation
trcatments is well under freezing temperature, namely at glass state
temperature.

10. The method according to claimd4, where the bioactive mofecule is insulin
and the free radical scavengers is glycerin.

11. The polymer substrate according to claiml, can be obtained in any shape
and quantity and loaded with different amounts of bioactive molecules.

12. The polymer substrate according to claim 1, as a therapeutic-containing

carrier can be subdivided and combined in different sizes containing each
different amounts of the bioactive moleculics.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

The documents cited in the international search rcport where considered
appropriate for the general discussion.

Al cited documents (D1-D5) considered quite different matrix fabrication:
D1 to D3 involves ultraviolet photopolimerization
D4 and D5 involve chemical polymerization.

Both processes incorporates additional chemicals considered contaminants:
Photoinitiators (uranyl nitrate, DMPA, IRACURE 2959, TMED, (NH4)2
S208) Crosslinkers (EGD, PEG200DMA, PEG400DMA,, N,N-methylene-
bisacrylamide),

Preservatives ( Thiomersalate, IDA).

The tempcrature of the different matrix fabrication systems (D2-D5) are
conducted at normal or higher temperature values with different method for
drug incoxrporation (imbibition).

The exception is D1 which employs the “Freeze-thaw polymerization matrix
fabrication™ where the temperature of the polymerization is under zero but
widely variable.

We consider that our presentation have novelty and inventive step in
providing a simpler method for the preparation of a DDS consisting in a
unique procedure comprising irradiating the complcte therapeutic solution
without contaminants, with high energy radiation sources at glass temperature.

We agreed the text established by the Authority to read as follow: Method
for the immobilization of bioactive molecules within a polymeric substrate
resistant to the stomach acids as oral drug delivery system.
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