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Aim Climate changes affect risk of biomedicine production:
Risk assessment of biomedicine production in
new climates — new production areas cause . :
: P Geographical range of growth & production
new environmental challenges.
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Background Artemisinin content per leaf New areas
The production of biomedicine, i.e. bioactive & number of leaves per plant for production
compounds formed in plants and utilised for Rel
pharmaceutical products, requires mono- clease
. . from crops
cultures of plants with high contents of the
desired bioactive molecules for getting high _
yield of the bioactive substances. As well as Concentration in soil %Og‘g'c
synthetic pharmaceuticals have shown risk of and water environment P
serious disturbance in the aquatic environment, Soil microbial
these naturally produced bioactive compounds adaptation
can harm the environment. Artemisia annua ?e'ease
producing the antimalarial bioactive compound rom crops
artemisinin is a good example of such a ) o
biomedicine producing plant. Cultivation of A. Degradation kinetics :
annua is on land area basis the largest > |
contributor to biomedicine production. - i ) o
P Leaching Risk 1 - Climate change may cause introduction
Effects on soil biota of these biomedicine producing plants to
Based on the presented data the risks of new environments, due to higher
. . temperature and changed rainfall
adverse environmental effects due to cultivation Risk 2 conditions. This might cause severe
qf A. annua are high and cpmpara_b!e to the Effects on surface water biota effects, az no adapta_tlor;] to the .
risks when using commercial pesticides. compounds in question has occurre
among organisms In that environment.
Exposure: Effects:
Artemisinin in Danish A. annua field Earthworm avoidance test in sandy soil at 20°C Algae growth test in fresh water
100 g 80 35
H P yep— g 20 EC50 = 0.24 mgl
© 10 ® 2to5cmdepth @ 60 E —
e f I = 2 25 I
g f £ 3 ]
g 1 < < 20 Iill N
= ) Q EC10 = 5.24 mg/kg % \
® f E .E c 15 \\
£ 01 S < \
£ : - g i
£ ° ° ° ° = o 05{ Pseudokirchneriella \\
= g 01 Eisenia fetida o subcapitata \%
£ ,
June Juy Aug  Sep Nov  Dec = control 01 1 10 100 0001 001 01 1
Sampling time Artemisinin (mg/kg dry wt) Artemisinin (mg/L)
Degradation kinetics, 21+/- 1°C Salad growth test in sandy soil, 21 days at 18°C Lemna test in fresh water, 25°C
140 0,14
[T 140 0,35
120 0,12 41
e EC50 = 2.48 mg/kg 030 EC50 = 0.19 mg/I
o 100 100 { i. ,g 0,10 =
E§ 80 — = @ %J BILI { > o008 50,25
€3 ¢ ® 0,20
o 60 H 2o
gg 60 ) - 2 0,06 ]
" e} °
gé “0 f Twrg 0,04 ‘g 0.15
> 20 L~ 00 02 04 06 08 10 12 000 ‘(5 0,10
0 0,00 L %1 | emna minor
0 20 40 60 Control 1 10 100 0I0?),001 0,01 0,1 1
Time (days) Artemisinin (mg/kg dry wt) Artemisinin (mg/L)
Degradation kinetics of artemisinin in sandy (blue) and loamy (purple) soils
at app. 17% gravimetric moisture content. Start concn: 20 mg/kg dry wt.
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