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Objective: APS93® is mix of peracetic acid (PAA) and hydrogen peroxide (HP) used to sterilize medical devices
when entering a sterile isolator. Removing the secondary packaging of incoming infusion bags helps prevent
the microbiological contamination of the isolator. But PAA and HP are known for their oxidizing properties and
risk of permeation with some plastics, resulting in drug degradation and toxicity or inefficiency.

 Our goal was to determine whether the sterilization of unprotected infusion bags with APS93® was safe.

Method: A review of the literature was conducted via pubmed and the GERPAC database using the following
search terms: “peracetic acid”, “hydrogen peroxide”, “isolator”, “infusion bags” and “permeation”.

Results: Three articles studying the permeation of APS93® or using PAA and HP concentrations mimicking
APS93® (PAA : 5% and HP: 20 to 30%) were selected.

1. Havard et al. Evaluation of peracetic acid permeation during flash sterilization through pharmaceutical plastic
polymers used in cytotoxic reconstitution units. August 2005
2. Basiolo et al. Méthode de détection pour l’étude de la perméabilité à l’agent de stérilisation des dispositifs médicaux
utilisés sous isolateur. GERPAC, 2007
3. Müller H-J et al. Permeation of gaseous hydrogen peroxide and peracetic acid into IV bags during their surface
sterilization. February 2003;
4. Rohrbach P, Verdun C, Talla M, Fontenoy CL. Technologie des isolateurs. :6.
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Macoflex®

/ Freeflex® SLB 
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PAA 
permeation

- < 0.3µg/L
(AA < 
1mg/L) (1)
- < 5mg/L 
(2)

< 5mg/L 
(2)

< 0.3µg/L 
(AA < 
1mg/L) (1)

0.05 to 
0.136 
mEq/g 
and AA 
detection
found 6.4 
to 23.2 
ppm (3)

- < 0.3µg/L (AA 
< 1mg/L) (1)
- <0.025mEq/g
but AA 

detection
found 0.3 to 
0.5 ppm (3)

< 5mg/L 
(2)

< 0.025mEq/g
but AA 

detection
found 1.6 to 
4.8 ppm (3)

HP 
permeation

< 0.5mg/L 
(2)

< 0.5mg/L 
on D0 to 
2mg/L on 
D15 (2)

0.103 to 
0.353 
mEq/g (3)

< 0.025mEq/g 
(3)

< 0.5 
mg/L on 
D0, to 2-
5mg/L
on D15
(2)

< 0.025 –
0.029 mEq/g 
(3)

Havard et al. (1) Basiolo et al. (2) Müller H-J et al. (3)

Bag material PE/PA; PVC with DEHP; PE PE/PA; PP; PVC DEHP free PE; PVC; 
Polyolefin/Polyester

Brand Viaflo®, BAXTER
Macoperf®, Macoflex®, Macopharma
Freeflex®, Fresenius

Viaflo®, BAXTER
SLB Bag®, SLB Medical
Rythmic® set, Micrel med

Freeflex®, Fresenius*
/
/

Contact time 6 min 15 min 6 hours (PAA)
30 min (HP)

Bag size 100mL 50mL; 500mL 50mL; 250mL; 500mL

Detection
method

- pH meter
- Indirect HPLC (PAA)
- Direct HPLC (AA)

Colorimetric strips (PAA 
&HP)

- Titration of peroxyde 
value (PAA &HP)
- UV spectra (AA)

Limit of 
detection or 
quantification

- 1mg/L
- 0.3µg/L
- 1mg/L

5mg/L (PAA)
0.5mg/L (HP)

- < 0.025mEq/g
- undisclosed

Time of 
detection

Immediatly after exposure Immediatly after exposure
(D0) to 15 days later (D15)

Immediatly after exposure

AA: Acetic Acid; PE/PA: Polyolefin/polyamide; PE: Polyolefin; PVC: Polyvinyl; PP: Polypropylene

Discussion-Conclusion: PE/PA bags seem to be the safest. HP permeation is less studied as its oxidative
properties are less powerful than PAA, yet, HP has a high migrating power and spreads through some plastics (4).
Bag sizes also affect the permeation process, higher contact area favors permeation. PAA in aqueous solution
degrades into AA, therefore its presence is proof of permeation. Results, presented here, need to be supported
by new studies with infusion bags of the same plastic composition as previously reported. These results must be
taken with caution if they were to motivate a change in practice.

Table 1: Studies features

Table 2:  Studies results

Only 2 articles studied the effect of PAA and HP (2,3), the other one examined the effect of PAA alone on the
infusion bags

*As specified by the authors upon our request


