


Table of Contents*

PHARMACOPEIAL FORUM VOL. 35 NO. 4 JULY–AUG. 2009

STANDARDS DEVELOPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

HOW TO USE PF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 793
Section Descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794
Committee Designations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
Staff Directory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799

POLICIES AND ANNOUNCEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803
USP Announces Revision to Hawthorn Monographs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804
USP Issues Call for Candidates for 2010–2015 Council of Experts, Its Expert Committees,
and Its Expert Panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804

USP Posts Commentary to Interim Revision Announcements on the USP Web Site . . . . . . . . . . . . . . . . . . . 804
Pharmacopeial Forum Public Review and Comment Period Deadlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 804
Priority New Monograph Items . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805

INTERIM REVISION ANNOUNCEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813
DIETARY SUPPLEMENTS—MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817

Hawthorn Leaf with Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817
Powdered Hawthorn Leaf with Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817

ERRATA LIST FOR USP 32–NF 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818

PROPOSED INTERIM REVISION ANNOUNCEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823

IN-PROCESS REVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825
MONOGRAPHS (USP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828

Medical Air (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828
Atropine Sulfate (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829
Balsalazide Disodium [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830
Balsalazide Disodium [new] Capsules (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 832
Benzethonium Chloride (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833
Capecitabine (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834
Capecitabine Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835
Ciprofloxacin (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837
Ciprofloxacin Hydrochloride (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 839
Ciprofloxacin Injection (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840
Ciprofloxacin Ophthalmic Solution (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 842
Ciprofloxacin Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843
Citalopram Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844
Deferoxamine Mesylate (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
Disulfiram (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848
Ensulizole (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849
Helium (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850
Hydromorphone Hydrochloride Oral Solution (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851
Hydroxypropyl Cellulose Ocular System (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852
Methylbenzethonium Chloride (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 853
Mycophenolate Mofetil Capsules (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854
Mycophenolate Mofetil Tablets [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856
Nevirapine Oral Suspension (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857
Nitrous Oxide (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 859
Oxygen (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861
Oxygen 93 Percent (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 862
Pantoprazole Oral Suspension [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 863
Pentobarbital (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864
Propoxyphene Hydrochloride (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865
Ramipril Capsules (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867
Risperidone Oral Solution [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870
Sumatriptan Tablets [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871

* The USP–NF (USP 33–NF 28), the Supplement (Supp), or the Interim Revision Announcement (IRA) for which the revision proposal is tar-
geted is shown in parentheses next to each proposed item.



Terazosin Capsules [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872
Terazosin Tablets [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874
Tioconazole (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875
Ursodiol Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876
Valacyclovir Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878
Vancomycin Hydrochloride (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879
Vancomycin Hydrochloride For Injection (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881
Sterile Water for Inhalation (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883
Zolpidem Tartrate Tablets [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883

DIETARY SUPPLEMENTS—MONOGRAPHS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885
Ashwagandha [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885
Powdered Ashwagandha [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 886
Powdered Ashwagandha Extract [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888
Boswellia Serrata [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890
Boswellia Serrata Extract [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891
Crypthecodinium Cohnii Oil [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 892
Schizochytrium Oil [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894

EXCIPIENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897
Excipients, USP and NF Excipients, Listed by Category (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . 897

MONOGRAPHS (NF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903
Amylene Hydrate (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 903
Lactobionic Acid [new] (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904
Methacrylic Acid Copolymer (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905
Methacrylic Acid and Ethyl Acrylate Copolymer [new] (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . 907
Methacrylic Acid and Methyl Methacrylate Copolymer [new] (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . 909
Nitrogen (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 910
Nitrogen 97 Percent (2nd Supp to NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911

GENERAL TEST CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913
h11i USP Reference Standards (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913
h92i Growth Factors and Cytokines Used in Cell Therapy Manufacturing [new]

(2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915
h228i Ethylene Oxide and Dioxane [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 917
h331i Amphetamine Assay (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 920
h413i Impurities Testing in Medical Gases [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . 920
h415i Medical Gases Assay [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921
h741i Melting Range or Temperature (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 925
h795i Pharmaceutical Compounding—Nonsterile Preparations (2nd Supp to USP 33) . . . . . . . . . . . . . . . 926

GENERAL INFORMATION CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 942
h1075i Good Compounding Practices (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 942
h1117i Microbiological Best Laboratory Practices (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . 945
h1211i Sterilization and Sterility Assurance of Compendial Articles (2nd Supp to USP 33) . . . . . . . . . . . . 952
h1235i Vaccines for Human Use—General Considerations (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . 960

DIETARY SUPPLEMENT CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 984
h2040i Disintegration and Dissolution of Dietary Supplements (2nd Supp to USP 33) . . . . . . . . . . . . . . . 984

REAGENTS, INDICATORS, AND SOLUTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
Reagent Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990

Calcium Acetate (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
1,3-Dicaffeoylquinic Acid [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
Nitrogen Certified Standard [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
Methyl Red (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990
93.0% Oxygen Certified Standard [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991
Oxygen in Nitrogen Certified Standard [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991
3.0% Oxygen in Nitrogen Certified Standard [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . 991
21.0% Oxygen in Nitrogen Certified Standard [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . 991
Oxygen-Helium Certified Standard (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991
Delta-8-Tetrahydrocannabinol [new] (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991

REFERENCE TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 992
Container Specifications for Capsules and Tablets (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . 992
Description and Solubility (2nd Supp to USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 993

PREVIOUS PF PROPOSALS STILL PENDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 995

CANCELED PROPOSALS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1010

#2009 The United States Pharmacopeial Convention All Rights Reserved.

Pharmacopeial Forum
786 Contents* Vol. 35(4) [July–Aug. 2009]



STAGE 4 HARMONIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1011
MONOGRAPHS (NF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1013

Anhydrous Lactose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1013

STAGE 6 HARMONIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1015
EXCIPIENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017

Excipients, USP and NF Excipients, Listed by Category (NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017
MONOGRAPHS (NF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018

Carmellose (NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1018
Polysorbate 80 (NF 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1019

GENERAL TEST CHAPTERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1022
h11i USP Reference Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1022

REFERENCE TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1022
Description and Solubility (USP 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1022

STIMULI TO THE REVISION PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1023
Instructions to Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025
Co-processed Excipients, Lawrence H. Block, Richard C. Moreton, Shireesh P. Apte, Richard H. Wendt,
Eric J. Munson, Joseph R. Creekmore, Indira V. Persaud, Catherine Sheehan, Hong Wang . . . . . . . . . . . . . . . . 1026

Liquid-filled Gelatin Capsules, Margareth R.C. Marques, Ewart Cole, Dale Kruep, Vivian Gray,
Dennis Murachanian, William E. Brown, Gabriel I. Giancaspro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1029

NOMENCLATURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1043

INDEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1045

#2009 The United States Pharmacopeial Convention All Rights Reserved.

Pharmacopeial Forum
Vol. 35(4) [July–Aug. 2009] Contents* 787



STAFF DIRECTORY

This updated directory reflects assignment changes based on 2005–2010 Expert Committees. The general USP

telephone number, (301) 881-0666, may still be used for general inquiries or when a particular Expert Committee is

not identified. The fax number is (301) 816-8373.

STAFF E-MAIL PHONE CONTACT FOR

Darrell Abernethy, M.D., Ph.D.,
Chief Science Officer

dra@usp.org (301) 816-8184

Clydewyn M. Anthony, Ph.D.,
Senior Scientist

cma@usp.org (301) 816-8139 Monograph Development—
Cough, Cold, and Analgesics
(MD-CCA)

Fouad Atouf, Ph.D.,
Senior Scientific Associate

fa@usp.org (301) 816-8365 B&B Cell, Gene, and Tissue
Therapies (BB CGT)

Shawn C. Becker, M.S., B.S.N., R.N.,
Director, Patient Safety Initiatives

scb@usp.org (301) 816-8216 Sterile Compounding

Kristie Bowman,
Senior Scientific Associate

kxb@usp.org (301) 816-8462 Food Ingredients (FI)

Colleen Brennan, R.Ph.,
Manager

cyb@usp.org (301) 816-8548 Safe Medication Use (SMU)

William E. Brown,
Senior Scientist

web@usp.org (301) 816-8380 Biopharmaceutics (BPC);
Pharmaceutical Dosage

Forms (PDF)

Damián A. Cairatti,
Senior Scientist

dac@usp.org (301) 816-8307 USP–NF Spanish Edition

Todd L. Cecil, Ph.D.,
Vice President, Compendial Sciences

tlc@usp.org (301) 816-8234

Behnam Davani, Ph.D.,
Senior Scientist

bd@usp.org (301) 816-8394 Monograph Development—
Antivirals and Antimicrobials
(MD-AA)

Natalia Davydova, Ph.D.,
Scientist

nd@usp.org (301) 816-8328 Dietary Supplements
Performance Standards (DS-PS)

Anthony DeStefano, Ph.D.,
Vice President, General Chapters

ajd@usp.org (301) 230-6303

Gabriel I. Giancaspro, Ph.D.,
Director, Dietary
Supplements

gig@usp.org (301) 816-8343

Brian D. Gilbert, Ph.D.,
Scientist

bg@usp.org (301) 816-8223 Document Disclosure

Elena Gonikberg, Ph.D.,
Senior Scientist

eg@usp.org (301) 816-8251 Monograph Development—
Gastrointestinal, Renal, and
Endocrine (MD-GRE);

Radiopharmaceuticals and
Medical Imaging Agents (RMI);

Veterinary Drugs (VET)

James Griffiths, Ph.D.,
Vice President, Food and Dietary
Supplement Standards

jg@usp.org (301) 998-6811

Linda Guard,
Vice President, Publications

lmg@usp.org (301) 816-8309

Antonio Hernandez-Cardoso,
Scientist, Latin American
Specialist

ahc@usp.org (301) 816-8308 USP Spanish Edition;
General Chapters (GC);
Pharmaceutical Waters (PW)

Desmond G. Hunt, Ph.D.,
Scientist

dgh@usp.org (301) 816-8341 Packaging and Storage
(P&S);

Parenteral Products— Industrial
(PPI)

H
ow

to
U

se
P
F

Pharmacopeial Forum
Vol. 35(4) [July–Aug. 2009] HOW TO USE PF 799

#2009 The United States Pharmacopeial Convention All Rights Reserved.



STAFF E-MAIL PHONE CONTACT FOR

Alexy Khrenov, Ph.D.,
Senior Scientific Associate

ak@usp.org (301) 998-6335 B&B Proteins and Polysaccharides
(BB PP)

Randy Kiser,
Program Manager

rwk@usp.org (301) 816-8324 USP Reference Standards Acquisi-
tion

Robert Lafaver,
Scientist

rhl@usp.org (301) 816-8335 Excipient Monographs 1 (EM1);
Excipient General Chapters (EGC)

Steven P. Lane,
Vice President, RSO

psl@usp.org (301) 816-8337 Reference Standards Operations

Markus Lipp, Ph.D.,
Director, Food Ingredients

mxl@usp.org (301) 816-6366 Food Ingredients (FI)

Angela G. Long,
Vice President, Volunteer and
Organizational Affairs and
Executive Secretariat

agl@usp.org (301) 816-8382

Feiwen Mao,
Scientist

fm@usp.org (301) 816-8320 Monograph Development—
Ophthalmology, Oncology,
and Dermatology (MD-OOD)

Margareth R. Marques, Ph.D.,
Senior Scientist and Latin
American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Pharmaceutical Dosage

Forms (PDF);
Reagents

Kate Meringolo,
Manager, Publications Support

kxm@usp.org (301) 816-8377

Jeff Moore, Ph.D.,
Senior Scientific Associate

jm@usp.org (301) 816-8288 Food Ingredients (FI)

Kevin Moore, Ph.D.,
Senior Scientist

ktm@usp.org (301) 816-8369 Harmonization;
Monograph Improvement

Tina S. Morris, Ph.D.,
Vice President, Biologics and
Biotechnology

tsm@usp.org (301) 816-8397

Horacio Pappa, Ph.D.,
Senior Scientist and Latin
American Liaison

hp@usp.org (301) 816-8319 General Chapters (GC);
Statistics (STAT)

Curtis S. Phinney, MSPH,
Scientist

csp@usp.org (301) 816-8540 Dietary Supplements—
Non-Botanicals (DSN)

Morgan Puderbaugh,
Scientific Associate

mxp@usp.org (301) 998-6833 Small Molecules Monographs

Sujatha Ramakrishna, Ph.D.,
Scientist

sxr@usp.org (301) 816-8349 Monograph Development—
Cardiovascular (MD-CV)

Hariram Ramanathan,
Senior Scientific Associate

hr@usp.org (301) 816-8313 Small Molecules Monographs

Ravi Ravichandran, Ph.D.,
Senior Scientist

rr@usp.org (301) 816-8330 Monograph Development—
Psychiatrics and
Psychoactives (MD-PP)

Karen A. Russo, Ph.D.,
Vice President, Small Molecules

kar@usp.org (301) 816-8379

Leonel Santos, Ph.D.,
Senior Scientist

lxs@usp.org (301) 816-8168 International Health (IH)

Dandapantula Sarma, Ph.D.,
Senior Scientist

dns@usp.org (301) 816-8354 Dietary Supplements—
Information (DSI)

Rick Schnatz, Pharm.D.,
Manager, Pharmacy
Compounding EC

rxs@usp.org (301) 816-8526 Compounding Pharmacy (CRX)

H
ow

to
U

se
P

F
Pharmacopeial Forum

800 HOW TO USE PF Vol. 35(4) [July–Aug. 2009]

#2009 The United States Pharmacopeial Convention All Rights Reserved.

STAFF DIRECTORY (continued)



STAFF E-MAIL PHONE CONTACT FOR

Stefan P. Schuber, Ph.D.,
Director, Scientific Reports

sps@usp.org (301) 816-8551

Maged H. M. Sharaf, Ph.D.,
Senior Scientist

mhs@usp.org (301) 816-8318 Dietary Supplements—
Botanicals (DSB)

Catherine M. Sheehan,
Director, Excipients

cxs@usp.org (301) 816-8262 Excipients

Tom Sigambris, M.S.,
Scientist

tzs@usp.org (301) 998-6789 B&B Vaccines and Virology (BB VV);
Proteins and Polysaccharides

(BB PP) (small peptides)

Anita Y. Szajek, Ph.D.,
Senior Scientist

aey@usp.org (301) 816-8325 B&B Blood and Blood Products
(BB BBP)

Radhakrishna S. Tirumalai, Ph.D.,
Senior Scientist

rst@usp.org (301) 816-8339 General Toxicity and Medical
Device Biocompatibility
(GTMDB);

Microbiology and Sterility
Assurance (MSA)

Yoshiyuki Tokiwa, Ph.D.,
Senior Scientist

yt@usp.org (301) 816-8321 Dietary Supplements—
General Chapters (DS-GC)

Domenick Vicchio,
Senior Scientist

dwv@usp.org (301) 998-6828 Monograph Development—
Pulmonary and Steroids (MD-PS)

Mary ‘‘Jeanie’’ Waddell,
Scientist

msw@usp.org (301) 816-8124 Monograph Development—
Pulmonary and Steroids (MD-PS)

Hong Wang, Ph.D.,
Scientist

hw@usp.org (301) 816-8351 Excipient Monographs 2
(EM2);

Excipient General
Chapters (EGC)

Lili Wang,
Technical Services Scientist

rstech@usp.org (301) 816-8129 USP Reference Standards
Evaluation

Andrzej Wilk, Ph.D.,
Senior Scientist

aw@usp.org (301) 816-8305 Nomenclature (NOM)

Ahalya Wise,
Scientist

aww@usp.org (301) 816-8161 Monograph Development—
Antibiotics (MD-ANT)

Kahkashan Zaidi, Ph.D.,
Senior Scientist

kxz@usp.org (301) 816-8269 Aerosols (AER);
General Chapters (GC)

H
ow

to
U

se
P
F

Pharmacopeial Forum
Vol. 35(4) [July–Aug. 2009] HOW TO USE PF 801

#2009 The United States Pharmacopeial Convention All Rights Reserved.

STAFF DIRECTORY (continued)



USP ANNOUNCES REVISION TO HAWTHORN
MONOGRAPHS. The Die ta r y Supp lement s—
Information Expert Committee has approved the
deletion of the cautionary statement in the Hawthorn
Leaf with Flower and the Powdered Hawthorn Leaf with
F lower monographs . These monographs were
previously printed as proposed Inter im Revis ion
Announcements in Pharmacopeial Forum, PF 34(5)
[Sept.–Oct. 2008.] The approved Interim Revision
Announcements, which appear elsewhere in this issue of
PF and will become official on August 1, 2009, will
supersede the monographs as presented in USP 32–NF
27 until the revised versions of the monographs are
published in USP 33–NF 28, which will be released
November 1, 2009 and will become official on May 1,
2010.

The revisions to cautionary statements in Dietary Supple-
ments are further clarified in the Compendial Notices an-
nouncement ‘‘USP Revises Admission Criteria and Safety
Classification for Dietary Supplements,’’ which is posted
on USP’s website. The Compendial Notices announce-
ment also describes the cautionary statement revisions
that apply to the Green Tea Extract monograph.

For further information on the Hawthorn monographs,
contact Dandapantula Sarma, Ph.D., at 301-816-8354
or dns@usp.org.

USP ISSUES CALL FOR CANDIDATES FOR 2010–
2015 COUNCIL OF EXPERTS , ITS EXPERT
COMMITTEES, AND ITS EXPERT PANELS. In
accordance with the Bylaws of the USP Convention,
USP is issuing a Call for Candidates for the 2010–2015
Council of Experts (COE). The 2010–2015 COE
inc lude s E xpe r t Commi t t ee s i n the a rea s o f
Nomenclature, Smal l Molecules, Biologics and
Biotechnology, Excipients, General Chapters, Reference
Standards, Compounding, Food Ingredients, and
Dietary Supplements. In the 2010–2015 cycle, USP is
expanding the number of Expert Panels that report to
Expert Committees.

These Expert Committees and Panels align with the new
USP Strategic Plan, which focuses on expanding and en-
hancing USP’s core compendial and standards-setting
activities. The ability to add Expert Panels according to
USP’s needs introduces flexibility and scalability into
USP’s activities. USP plans to continue to attract a global
base of experts and therefore encourages any qualified
individual to apply. Importantly, this approach also en-

ables USP to closely align its documentary and reference
standards activities for a more efficient standards-setting
process.

Specific Expert Committees and Expert Panels for which
USP is seeking candidates are listed at USP’s nominations
Web site (www.usp.org/goto/nominate). The deadline
for applications for the COE (Expert Committee Chairs)
is December 31, 2009. The deadline for applications
for Expert Committee members is May 15, 2010. Re-
cruitment for Expert Panel members will begin in July
2010 and will be continuous.

For further information, please contact Nelufar Mohajeri,
Director, Volunteer Affairs and Compendial Initiatives
(nym@usp.org or nominate@usp.org).

USP POSTS COMMENTARY TO INTERIM REVISION
ANNOUNCEMENTS ON THE USP WEB SITE. In order
to maintain transparency for revisions made to proposed
Interim Revision Announcements that become official in
the Pharmacopeial Forum, USP posts commentary for
the proposed Interim Revision Announcements on the
Revisions and Commentary web page on the date that
the official standard is released in Pharmacopeial Forum.
Note that commentary to In-Process Revisions is posted
on the Revisions and Commentary web page under the
final book or supplement where the official standard
appears.

Commentary is not part of the official text of the mono-
graph and is not intended to be enforceable by regula-
tory authorities. Rather, it explains the basis of the
Expert Committee’s response to public comments. If
there is a difference between the contents of the Com-
mentary section and the official monograph, the text of
the official monograph prevails. In case of a dispute or
question of interpretation, the language of the official
text, alone and independent of the Commentary section,
shall prevail.

PHARMACOPEIAL FORUM PUBLIC REVIEW AND
COMMENT PERIOD DEADLINES. The USP welcomes
and encourages interested parties to submit comments
and data regarding potential, proposed, or adopted
(official) standards. In accordance with the Rules and
Procedures of the 2005–2010 Council of Experts, USP
has implemented a 90-day comment period by
providing a deadline for each issue of PF unless
otherwise stated in the individual briefing. The listing of
comment period deadlines and the targeted official
publications appears below.

#2009 The United States Pharmacopeial Convention All Rights Reserved.

Pharmacopeial Forum
804 POLICIES AND ANNOUNCEMENTS Vol. 35(4) [July–Aug. 2009]

P
ol

ic
ie

s
an

d
A

nn
ou

nc
em

en
ts



Pharmacopeial Forum Comment Deadline
Targeted Official

Publication Release Date Official Date
PF 35(2) June 15, 2009 USP 33–NF 28

1st Supplement
February 2010 August 1, 2010

PF 35(3) August 15, 2009

PF 35(4) October 15, 2009 USP 33–NF 28
2nd Supplement

June 2010 December 1, 2010

PF 35(5) December 15, 2009

PF 35(6) February 15, 2010 USP 34–NF 29 November 2010 May 1, 2011

PF 36(1) March 31, 2010

All official revisions are published in the annual edition or
Supplements to USP–NF (twice yearly). Between these
publications, official revisions are published in PF in the
Interim Revision Announcement section and incorporated
in the upcoming USP–NF or Supplement. They may also
be published as Revision Bulletins on www.usp.org in
the ‘‘New Official Text’’ section. The official publication
in which an Interim Revision Announcement (IRA) is incor-

porated will depend upon publication deadlines. See the
table below. The electronic version of USP–NF is updated
as each Supplement becomes available and, therefore,
contains all official text up to and including the contents
of the latest Supplement. The table below outlines the
publications and their release and official dates, and the
USP–NF or Supplement that supersedes them.

Publication Schedules

Publication Release Date Official Date Superseded by

USP 32–NF 27 November 1, 2008 May 1, 2009 1st Supplement to USP 32–NF 27

IRA [PF 35(1)] January 1, 2009 February 1, 2009 2nd Supplement to USP 32–NF 27

1st Supplement to USP 32–NF 27 February 1, 2009 August 1, 2009 2nd Supplement to USP 32–NF 27

IRA [PF 35(2)] March 1, 2009 April 1, 2009 2nd Supplement to USP 32–NF 27

IRA [PF 35(3)] May 1, 2009 June 1, 2009 USP 33–NF 28

2nd Supplement to USP 32–NF 27 June 1, 2009 December 1, 2009 USP 33–NF 28

IRA [PF 35(4)] July 1, 2009 August 1, 2009 1st Supplement to USP 33–NF 28

IRA [PF 35(5)] September 1, 2009 October 1, 2009 1st Supplement to USP 33–NF 28

IRA [PF 35(6)] November 1, 2009 December 1, 2009 2nd Supplement to USP 33–NF 28

USP 33–NF 28 November 1, 2009 May 1, 2010 1st Supplement to USP 33–NF 28

PRIORITY NEW MONOGRAPH ITEMS. USP is seeking
monographs for the following drug substances and drug
products that are, or soon will be, off patent and thus are
of the highest priority. USP also is seeking monographs
for the excipients listed below. Monographs are marked
‘‘Received’’ upon receipt of a monograph proposal. Re-
ceived monographs are removed from this list upon pub-
lication in Pharmacopeial Forum or when posted in the
USP Pending Monographs section of the USP website

(http://www.usp.org/standards/pending/). This list has
been updated as of April 15, 2009; monographs received
since the last update to the list are noted in bold.

Monograph sponsors should consult USP’s Guideline
for Submitting Requests for Revision to the USP–NF
at http://www.usp.org/USPNF/submitMonograph/
subGuide.html.

For additional information, contact Karen A. Russo,
Ph.D., kar@usp.org.

Small Molecules (Drug Substances)—As of April 15, 2009

1. Allopurinol Sodium 2. Aminopropazine Fumarate 3. Aminopterin Sodium

4. Anagrelide Hydrochloride
(Received)

5. Arsenic Trioxide 6. Auranfoin

7. Azelaic Acid
(Received)

8. Bentoquatam 9. Benzphetamine Hydrochloride

10. Bivalirudin
(Received)

11. Calcipotriene 12. Calcium Trisodium Pentetate

13. Calfactant 14. Candesartan Cilexetil
(Received)

15. Ceftibuten

16. Cetrorelix 17. Cevimeline Hydrochloride
(Received)

18. Chloroxine

19. Choline Salicylate 20. Cysteamine Bitartrate 21. Dalfopristin
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INSTRUCTIONS TO AUTHORS

Contributions in the form of original research reports, evaluations of new and existing compendial methods, and other
commentaries and articles relevant to drug standards or to USP–NF revision will be considered for publication in Phar-
macopeial Forum under the section Stimuli to the Revision Process. Manuscripts are received with the explicit understand-
ing that they have not been published previously in any language or medium and that they are not simultaneously
under consideration by any other publication.

All manuscripts are subject to review by USP headquarters staff, Committee members, or qualified outside referees, and
if accepted for publication they will be subject to editing by USP staff. Accepted manuscripts become the property of
the USP Convention (USPC) and may not be subsequently published elsewhere without written permission from the
USPC. Authors are also responsible for obtaining permission for reprinting any illustrations that have been published
elsewhere.

Abstract—Include an abstract of not more than 250 words stating the purpose and the results or conclusions of the
article.

Style and Usage—Stimuli articles generally follow the current Chicago Manual of Style except in scientific usage
(numbers, abbreviations, etc.). For the latter, authors should use the current AMA Manual of Style or the current
ACS Style Guide. Authors may usefully consult a current copy of Pharmacopeial Forum.

References—Consult the current AMA Manual of Style, which is generally consistent with the National Library of
Medicine’s Recommended Formats for Bibliographic Citation. A current copy of Pharmacopeial Forum will offer
examples of reference formats.

Copyright—Copyright transfer documents will be sent to authors after manuscripts have been accepted for
publication.

Contact Person—USP will designate a Scientific Liaison in the Documentary Standards Division as the corresponding
author. This ensures that USP receives all comments generated by the Stimuli article. Authors should contact the
Scientific Liaison if they would like to receive copies of comments generated by their Stimuli articles.

Submission Instructions—Manuscripts must be submitted both as an electronic file and as a printed copy of the
electronic file. Submit the text in Microsoft1 Word or another current word-processing application. The preferred
format for graphics submitted electronically is tagged image file format (TIFF). Photocopies are not acceptable.
Manuscripts submitted for publication should be addressed to:

Pharmacopeial Forum
Executive Secretariat, USP
12601 Twinbrook Pkwy.
Rockville, MD 20852

STIMULI TO THE REVISION PROCESS
Pharmacopeial Forum Stimuli articles do not necessarily reflect the policies
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Co-processed Excipients

Lawrence H. Block,a Richard C. Moreton,a Shireesh P. Apte,a Richard H. Wendt,a Eric J. Munson,a Joseph R. Creekmore,a

Indira V. Persaud,a Catherine Sheehan,b and Hong Wangc

ABSTRACT This Stimuli article summarizes the thinking of the USP Excipient Monographs 2 Expert Committee and
USP staff regarding a class of excipients—collectively labeled co-processed excipients—that have been and continue to
be introduced into the National Formulary (NF). This article presents some suggested criteria for acceptance of such
monograph proposals into NF and solicits public input.

INTRODUCTION

In recent years drug formulation scientists have recog-
nized that single-component excipients do not always
provide the requisite performance to allow certain active
pharmaceutical ingredients to be formulated or manu-
factured adequately. In response to these deficiencies,
drug formulation scientists have relied on increasing
numbers of combination excipients introduced by excip-
ient manufacturers into the commercial market. Combi-
nation excipients fall into two broad categories: physical
mixtures and co-processed excipients.

Physical mixtures, as the name suggests, are simple ad-
mixtures of two or more excipients typically produced by
short duration low-shear processing. They may be either
liquids or solids and are generally used for convenience
rather than for facilitating the manufacturing process
or improving the resultant pharmaceutical product. Ex-
amples of such physical mixtures include immediate-re-
lease film coating powders for dispersion that reduce
the time required to prepare film coating suspensions
and to minimize color variation of the final product. Such
physical mixtures are not appropriate for consideration
for National Formulary (NF) monographs because the in-
dividual components are isolated (distinct and intact) be-
fore mixing; i.e., the manufacturing process of each of
the individual components has been taken to comple-
tion, and consequently these components can be ade-
quately controlled before mixing.

Co-processed excipients are combinations of two or
more excipients that possess performance advantages
that cannot be achieved using a physical admixture of
the same combination of excipients. Typically they are
produced using some form of specialized manufacturing
process. The performance benefits relate to the manu-
facture or performance of the finished pharmaceutical
product. This improvement in performance has been a
primary driver for the introduction of co-processed
excipients into the marketplace. Co-processed excipients

are appropriate for consideration as new monographs
because one or more of the components may be formed
in situ, or the component may not be isolated prior to co-
processing. That is, the manufacturing process for one
component may not have been taken to completion be-
fore the addition of the other components, and/or the
co-processed excipient combination cannot be ade-
quately controlled using the monograph tests for the in-
dividual component excipients.

Because many co-processed excipients contain a
macromolecular excipient as one of the constituents, re-
sponsibility for reviewing these monographs and recom-
mending them for inclusion in NF falls within the purview
of the EM2 Expert Committee, one of three Expert Com-
mittees that set excipient standards for NF in USP’s Coun-
cil of Experts.d Recently there has been increased interest
in NF monographs for co-processed excipients. The Ex-
pert Committee is therefore addressing the more general
question of compendial acceptance of these types of ex-
cipients. To this end the EM2 Expert Committee believes
that guidelines for the acceptance of monograph
proposals for co-processed excipients would be useful.

CURRENT STATUS OF CO-PROCESSED EXCIPIENT
MONOGRAPHS IN NF

During the past 20 years, several monographs, each of
which presents a co-processed combination of existing
excipients, have appeared in NF. These excipients may
be either liquids or solids. Table 1 lists several examples
of co-processed excipient combinations included in NF
27 (2009). The co-processed excipient monographs
listed in Table 1 meet current NF submission require-
ments as defined by the following: Each of them is either
included in an approved drug application (in the FDA in-
active ingredient database) or has a Generally Recog-
nized as Safe (GRAS) designation.

a Excipient Monographs 2 Expert Committee. Lawrence H. Block is the
chair, and Richard C. Moreton is the vice chair.
b Director, Excipients, USP.
c Correspondence should be addressed to: Hong Wang, PhD, Scientific
Liaison to Excipient Monographs 2 Expert Committee, Documentary
Standards Division, US Pharmacopeia, 12601 Twinbrook Parkway,
Rockville, MD 20852-1790; tel. 301.816.8351; hw@usp.org.

d The other two Expert Committees that set excipient standards for NF
are: Excipient Monographs 1 Expert Committee, which works with
small-molecule excipients, and Excipient General Chapter Expert Com-
mittee, which prepares General Chapters for excipients.
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Liquid-filled Gelatin Capsules

Margareth R.C. Marques,ab Ewart Cole,c Dale Kruep,d Vivian Gray,e Dennis Murachanian,f William E. Brown,a Gabriel I. Giancasproa

ABSTRACT This Stimuli article provides an overview of the manufacturing, characteristics, and in vitro performance
evaluation of liquid-filled gelatin capsules. The intent of the article is to initiate discussion, to solicit public comments,
and to invite participation of interested parties in the efforts of the USP Biopharmaceutics Expert Committee in either
updating USP General Chapter Dissolution h711i or creating a new General Chapter that will address the particularities
and special approaches required to develop and carry out in vitro performance evaluations of liquid-filled gelatin
capsules.

HISTORY OF LIQUID-FILLED GELATIN CAPSULES

Initially capsules were used because it was simple to
formulate them as unit dosage forms for drugs in pow-
dered or granular form and because they provided an
easy-to-swallow container that effectively masked the
bitter taste of drugs. With the advent of pellet technology
that enabled modified drug release, capsules provided a
useful vehicle into which multiparticulates could be filled
without risk of modifying the release characteristics asso-
ciated with other processing methods such as compres-
sion of multiparticulates into tablets (1). Since the early
1980s technology has been available to permit accurate
dosing and sealing of liquids into hard gelatin capsules
(2–4).

Advantages of liquid- and semisolid-filled hard gelatin
capsules include:
� Improved bioavailability

� Improved content uniformity of low-dose active sub-
stances

� Reduced dust for handling potent compounds
� Process simplification for low-melting-point active

substances
� Enhanced stability
� Sustained release.

Unlike soft gelatin capsules, in which the fill and the
shell are manufactured in one operation, hard capsules
are manufactured and supplied to the pharmaceutical
manufacturer empty. The capsule first needs to be filled
and then sealed. Most modern capsule-filling machines
can be modified to allow hard gelatin capsules to be filled
with hot or cold liquids. Equipment requirements that al-
low industrial manufacture of liquid-filled capsules are re-
ported by Cole (5), and examples of some available
models are given in Table 1.

Table 1. Capsule-filling Machines for Liquid Filling of Hard Gelatin Capsules up to Production Scale

Machine Type Filling Action Approximate Filling Rate
(Capsules/h)

Robert Bosch GmbH
GKF 1400 L
GKF 701 L

Intermittent motion
60,000
36,000

Harro Hoefliger GmbH
KFM III-C

Intermittent motion
25,000

IMA Zanasi Division
Zanasi 6/12

Zanasi 25/40
Zanasi Lab 8/16

Zanasi Plus
2E/48E/70E/85E

All intermittent motion
6,000–12,000

25,000–40,000
8,000–16,000

32,000–85,000

a Documentary Standards Division, USP.
b Correspondence should be addressed to Margareth R.C. Marques,
MSc, PhD, Senior Scientist, US Pharmacopeia, 12601 Twinbrook Park-
way, Rockville, MD 20852-1790, tel. 301.816.8106; e-mail mrm@
usp.org.
c Consultant, Capsugel, Division of Pfizer, Switzerland.
d Banner Pharmacaps, Inc.
e Member USP Biopharmaceutics Expert Committee.
f Capsugel, Division of Pfizer, USA.
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