
Accepted Manuscript

Impact of Magnetic Stirring on Stainless Steel Integrity - Effect on Biopharmaceutical
Processing

Christopher Thompson, Kelly Wilson, Yoen Joo Kim, Min Xie, William K. Wang,
Michaela Wendeler

PII: S0022-3549(17)30505-1

DOI: 10.1016/j.xphs.2017.07.008

Reference: XPHS 873

To appear in: Journal of Pharmaceutical Sciences

Received Date: 5 February 2017

Revised Date: 23 June 2017

Accepted Date: 11 July 2017

Please cite this article as: Thompson C, Wilson K, Kim YJ, Xie M, Wang WK, Wendeler M, Impact
of Magnetic Stirring on Stainless Steel Integrity - Effect on Biopharmaceutical Processing, Journal of
Pharmaceutical Sciences (2017), doi: 10.1016/j.xphs.2017.07.008.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.xphs.2017.07.008


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
1 

 

Impact of Magnetic Stirring on Stainless Steel Integrity  

-  Effect on Biopharmaceutical Processing 

 

 

Christopher Thompson
1
, Kelly Wilson

1
, Yoen Joo Kim

2
, Min Xie

2
, William K. Wang

1
,  

and Michaela Wendeler1,* 

 

1
: Purification Process Sciences, MedImmune LLC, 1 MedImmune Way, Gaithersburg, MD 20874 

2
: Analytical Sciences, MedImmune LLC, 1 MedImmune Way, Gaithersburg, MD 20874 

 

*: Corresponding author 

 

 

ABSTRACT 

Stainless steel containers are widely used in the pharmaceutical and biopharmaceutical industry for the 

storage of buffers, process intermediates, and purified drug substance. They are generally held to be 

corrosion resistant, biocompatible, and non-reactive, although it is well established that trace amounts 

of metal ions can leach from stainless steel equipment into biopharmaceutical products. We report here 

that the use of stainless steel containers in conjunction with magnetic stirring bars leads to significantly 

aggravated metal contamination, consisting both of metal particles and significantly elevated metal ions 

in solution, the degree of which is several orders of magnitude higher than described for static 

conditions. Metal particles are analyzed by scanning electron microscopy with electron dispersive X-ray 

spectroscopy, and metal content in solution is quantitated at different time points by inductively 

coupled plasma - mass spectrometry. The concentration of iron, chromium, nickel, and manganese 
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