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Introduction

Cellulose

Modification

Glyoxal

Figure source: wikipedia

• Exploration of 
potential hazard 
factors

• Toxicity screening for 
mixtures

• Application of toxic or 
hazard information 

Figure source: Samsung fine chemicals 

 Solubilizer
 Cross-linking agent

Application to the industry

Natural organic polymer

The European parliament and the council of 16 December 
2008 on classification, labelling and packaging (CLP) of 
substances and mixtures 

The imposition of 
regulation for  

managing individual 
chemcals by CLP 

The registration of 
classification and 
labelling (C&L) for 

substances and 
mixtures

The imposition of 
regulations for 

managing mixtures 
of chemicals by CLP 

EU CLP legislation (EC 1272/2008)

Dec . 2010 Jan . 2011 Jun . 2015

Classifying obligation for mixture 
involving polymer compounds

Not classified.

Sample of example
For reflecting the 
client demand

Objectives
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Cellulosic products

Eco-toxicity screening of cellulosic mixtures

- Exploration of potential hazard factors

Bio-monitoring  of cellulosic mixtures

- Chronic effects and bioaccmulation considering 
to environment exposure scenario

Ecological safety assessment

- Elucidation of action mechanism of toxicity and 
calculation of criteria maximum concentration (CMC)

For the production of eco-friendly 
cellulosic products

Eco-toxicity 
assessment

Step 1

Step 2

Step 3

Materials & methods

Target cellulosic product

2-hydroxypropyl methyl ether (cellulose, CAS-N. 9004-65-3)

Sample
Viscosity
(mPas)

pH
Moisture 

(%)
NaCl
(%)

Methoxyl
(%)

Hydropropoxyl
(%)

Total-gly(%)

Ref

3.5 5.0~8.0 3 0.5 27~29 6~8

0

1 1.4

2 2.3

3 6.3

Figure 1. Effects of cellulosic 
products contained different 
glyoxal concentrations on 
multi-microbial strains growth

Eco-toxicity screening

(1) MARA test

(2) Growth inhibition

(3) Daphnia

(4) Zebrafish

(1) Microbial Assay for toxicity Risk Assessment (MARA) test
- 11 freeze-dried microbial strains (NCIMB Ltd, UK) 

(2) Cyanobacteria growth inhibition test
- Microcystis aerunogisa

Microcystis aeruginosa

7 days

≥ 1×105 cell/mL  Exposure conditions
1) pH: 7.0 – 7.2, dissolved oxygen (DO): 7.2 – 7.8
2) Keep 16L : 8D light cycle at 26 °C
3) No sample exchange
4) 3 times replicate

Exposure to 
cellulosic products

(3) Daphnia magna acute toxicity test
- Daphtoxkit FTM (MicroBio Test Inc., Belgium) 

Exposure to 
cellulosic products

48 hours

Control: ISO standard freshwater,    
Sterilized tap water 

 Exposure conditions
1) pH: 6.8 – 7.6, dissolved oxygen (DO): 7.5 – 8.5
2) Keep 16L : 8D light cycle at 23 °C
3) No sample exchange
4) 3 times replicate

Endpoint : immobility 
and mortality

(4) Zebrafish embryo toxicity test
- OECD Test guideline 236 (2012)

Results & discussions

6 days
Exposure to 

cellulosic products 4 days

Control: Sterilized tap water 

Control: Blue-Green medium 
(BG11, Sigma) 

Endpoint : mortality 
and abnormality

 Exposure conditions
1) pH: 7.0 – 7.4, dissolved oxygen (DO): 7.1 – 7.8
2) Keep 16L : 8D light cycle at 26 °C
3) Sample exchange per 2 days at intervals, no food
4) 4 times replicate

(1) Microbial Assay for toxicity Risk Assessment 

 ≤ 1.0 % of glyoxal is contained in commercial cellulosic products
 Cellulosic products contained ≥ 1.3 % of glyoxal were used as a test sample

 No significant difference between all treatment groups, 
due to ≥ 75 % growth rate

 However, glyoxal concentration dependence was 
observed in the growth inhibition rate of # 2 strain 
exposed to cellulosic product containing 6.3 % glyoxal

(2) Cyanobacteria growth inhibition

Figure 2. Effects of cellulosic products contained 
6.3 % of glyoxal on cyanobacteria growth

 It seems that cellulosic products contained 6.3 
% of glyoxal can induces the growth inhibition 
of cyanobacteria

 Unfortunately, however, we could not decide 
the mechanism of action on growth inhibition

(3) Daphnia magna acute toxicity

Figure 3. Effects of cellulosic products contained 
different glyoxal concentrations on daphnia 
magna acute toxicity

 No significant difference between all treatment 
groups, due to ≥ 90 % survival rate

(4) Zebrafish embryo toxicity 

Figure 4. Effects of cellulosic products contained different glyoxal
concentrations on zebrafish embryo development. A: survival and 
hatching rate, B: abnormality 
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B

No 
significant 
difference 

between all 
groups, due 

to ≥ 90 % 
survival rate

A few 
abnormalities, 
spin curvature, 
were objerved 

in cellulosic 
products 

contained ≥ 1.4 
% of glyoxal

 Our results indicated that commercial cellulosic products which is contained ≤ 1 % of 
glyoxal is no toxic on 3 different aquatic organisms.

 However, high concentration of glyoxal more than 1 % may be one of potential hazard 
factors in a cellulosic products.

 Further research about  the chronic effects by long-term exposure is need to more 
understand the action and its mechanism on aquatic toxicity.

Conclusions
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