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Three More European Countries Recall Heparin STj_j’f ¥ —23y 7% 2
Denmark, France, Italy Raise Fresh Concerns About Chinese Supplies EIJ 1’Em -G g 5!;&@ %%h‘%t)

By JEANNE WHALEN, THOMAS M. BURTON and ANNA WILDE MATHEWS

ROPEAN BUS

Updated March 26, 2008 12:01 a.m. ET

Three European countries -- France, [taly and Denmark -- recalled the blood-thinning
drug heparin or its ingredients, spreading recalls to new territories and raising the

question of whether a previously trusted supplier may have contamination problems.

There is a potential worry for the U.S. in the new recalls of heparin,
which is made from pig intestines. China’s Shenzhen Hepalink
Pharmaceutical Co., which supplies ingredients to APP

Pharmaceuticals Inc. -- currently the sole supplier of large-dose

ore is 3 heparin for surgery and kidney dialysis in the U.S. -- also supplied

Italian company Opocrin SpA. On Tuesday, Opocrin said it bought

some ingredients from Shenzhen that turned out tobe

contaminated.

http://www.wsj.com/articles/SB120352438415380201

APP, based in Schaumburg, Ill, said the Italian heparin ingredients

were obtained through a different slaughterhouse than are APP's.
APP heparin has consistently tested contaminant-free in its own
and in U_S. Food and Drug Administration testing, APP

spokeswoman Maili Bergman said Tuesday.

Shenzhen Hepalink couldn’t be reached for comment.
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REVIEW ARTICLE

Modernizing Pharmaceutical Manufacturing: from Batch
to Continuous Production

Sau L. Lee - Thomas F. O’Connor - Xiaochuan Yang - Celia N. Cruz -
Sharmista Chatterjee « Rapti D. Madurawe « Christine M. V. Moore »
Lawrence X. Yu - Janet Woodcock

C) Springer Sciencet+Business Media New York (outside the USA) 2015

Abstract The Food and Drug Administration (FDA) regu-
lates pharmaceutical drug products to ensure a continuous
supply of high-quality drugs in the USA. Continuous process-
ing has a great deal of potential to address issues of agility,
flexibility, cost, and robustness in the development of phar-

efficient, agile, flexible pharmaceutical sector
duces high-quality drugs without extensive reg
[1]. The pharmaceutical manufacturing secto
but overall processes, which are largely batch
relatively inefficient and less understood as con
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¥ Advanced Manufacturing: A Snapshot of Priority Technology Areas Across the Federal Government, April 2016
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