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Goal
In this study, although the environmental load 
per functional unit is large on the lab scale, a 
prospective life cycle assessment (LCA), which 
is expected to reduce the environmental load 
on a production scale, was applied to the 
pharmaceuticals manufacturing.
Prospective LCA 
Although the environmental load per 
functional unit will be large on the lab scale, 
Prospective LCA is an LCA method that 
anticipates the reduction of the 
environmental load on a production scale.

2. Method

Fig.3: System boundaries of 
Extraction/purification process

Table 1: Comparison of conventional LCA and prospective LCA

3.Results

Fig.4: Calculation results for the pilot scale

The lab scale and the pilot scale

Fig.5: Calculation results for the production scale

The production scale

Fig.6: Clinical test pharmaceuticals for blood coagulation test

Trial calculation for actual raw
pharmaceuticals
A calculation was performed using
clinical test pharmaceuticals for a
blood coagulation test. Currently,
these pharmaceuticals are derived
from animals (the brain of rabbits),
so CO2 is emitted during breeding
an d th e pro d uc t io n o f raw
materials. When silkworms are
used, the CO2 emissions are about
1/10 of the current.

Fig.7: Summary of the implementation

of the prospective LCA

4. Summary
It was confirmed that GHG emissions including those stemming from the raw materials, 

transportation, and 
disposal could be reduced 
to about 1/5 on the pilot 
cale and about 1/10 in the 
production scale 
compared to the level on 
the lab scale in the 
extraction / purification 
process.

1. Introduction

Fig.1: Framework of this project regarding silkworms

Social background 
In an age with a declining birthrate and 
aging population, the role of 
pharmaceuticals in maintaining and 
managing life and curing diseases has 
become more and more important. 
On the other hand, in the manufacturing 
of pharmaceutical products, certain raw 
materials and special manufacturing 
equipment make the environmental load 
larger. 

Fig.2: Manufacture of pharmaceutical preparation


