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Development and Application of Bilayer Freeze-Drying Technology

Masaru IKEDA?, Shinichi YAMAMOTQ"
Manufacturing Strategy Department?, Product Development Laborabaries®” SANKYO CO., LTD.
3-5-1, Nihonbashi Honcho, Chuo-ku, Tokyo 103-8426, Japan

The Bilayer Freeze Drying Technique was industrially applied in the formulation process of the drip
infusion product of panipenem (PAPM), a carbapenem antibiotic drug. The purpose was to prevent the
chemical interaction between PAPM and betamipron (BP), an organic anion transport antagonist,
which was combined to reduce the renal side effect due to PAPM.

The technique has not been tried in the manufacturing scale facility since the concept of the technique
was reported in 1977". The authors succeeded to apply the concept in the PAPM product.

This article describes the issues encountered in the development of the product and the results
obtained in the studies for establishing the production line.
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Table I Composition of Panipenem Injections

¢

Strength 250 500
Panipenem 250mg/v 500mg/v
Betamipron 250mg/v 500mg/v
NaCl 50mg/v 100mg/v
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Fig. 2 Reaction between PAPM and BP

TableI R976-1 Amount Produced in Coneventional and Bilayered Lyophiliation Product

Conventional

Double-layered

R976-1* (%)

R976-1* (%)

Initial 0.6 0.1
\ 2M 14 04
50C 3M 24 0.6
4M 1.1 0.2

40T
6M 1.2 0.2

*R976-1 : PAPM-BP condensation product
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Total Lyophilization Time of
conventional and bilayered Freeze-drying system
applying PAPM/BP
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Fig. 3 Improvements of Freeze-drying Cycles : (a) conventional FD at low temperature drying,

(b) conventional FD with thermal treatment at high temperature drying, and (c) bilayered

FD without thermal treatment at high temperature drying.
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Appearance of Freeze-Dried BP with and
without Thermal Treatment
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Fig. 4 Freeze-drying Program with thermal treatment process and appearance of

freeze-dried BP (a) without and (b) with thermal treatment.
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Fig.5 Change in electric resistance during cooling, rewarming, and “thermal

treatment”.
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Fig. 6 X-ray powder diffraction patterns obtained during the thermal treatment of BP

solution at -25C.
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Fig. 7 Change in resistance of frozen BP during thermal treatment. BP concentration, 100
mg/g ; freezing temperature, ~45<C : thermal treatment temperature, —10C ~-30C.
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Fig. 8 XRD peak intensity against time obtained during the thermal treatment of BP solution

at —20, —25, —=30C. (a) peak 1, (b) peak 2
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Fig. 9 All freeze-drying time was shortened largely by without the heat-treatment.
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Fig. 10 The Schematic Diagram of the Industrial Double Layer Freeze Drying Process for

CARBENIN® Intravenous Drip Infusion 0.5g, 0.25g.
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