P.O. Box 144345 Austin, TX 78714-4345 = 512.926.4900 » Fax: 512.926.2345 = www.herbalgram.org

HerbClip™

Mariann Garner-Wizard Shari Henson Brenda Milot, ELS
Heather & Qliff, PhD Marissa Oppel-Sutter, MS Silvia Giovanelli Ris
w Executive Editor - Mark Blumenihal Managing Editor- Lot Glenn
MRI@\N Consulting Editors - Dennis Awang, PhD, Francis Brinker, ND, Steven Fosier
TAN!GA\L Assistant Editor - Tamarind Reaves  Production - George Solis

OUNCL

File: aTurmeric (Curcuma longa)
= Curcumin
m Bioavailability

HC 100294-395
Date: February 26, 2010

RE: A Patented Curcumin Formulation Shows Increased Oral Bicavailability

Antony B, Merina B, lyer VS, Judy N, Lennertz K, Joyala S. A pilot cross-over study to
evaluate human oral bioavailability of BCM-95°CG (Biocurcumax™), a novel
bioenhanced prepar ation of curcumin. indian J Pharm Sci. 2008;70(4):445-450.

Curcumin (diferuloylmethane), along with its mono- and di-demethoxy derivatives,
constitute the biologically active components of turmeric (Curcuma fonga). Curcumin is
well tolerated and has demons trated antioxidant, anti-inflammatory, and anticancer
properties, as well as the ability to enhance the effects of common anticancer drugs.
This wide range of activities has not been translated into ¢linical benefit due to
curcumin’'s poor bioavailability. Methods to increase curcumin's oral bicavailability are a
subject of intense research. Earlier studies on experimental animals showed the efficacy
of a patented formulation, BCM-95°CG (Biocurcumax™: Arjuna Natural Extracts Ltd:
Kerala, India), taking advantage of an apparent s ynergism between curcuminoids and
sesquiterpenoids present in turmeric.’

This pilot cross-over human clinical study was aimed at determining the bioavailabil ity of
curcuminoids after oral administration of BCM-95 CG. Normal 95% curcumin was used
in the control group. The study also compared the bioavail ability of BCM-95 CG with a
curcumin-lecithin-piperine formula {piperine has been found to significantly enhance
curcumin's plasma concentration). Eleven healthy subjects 28-50 years of age were
recruited for the study. Starting 2 days prior to the study, the subjects abstained from
consumption of aspirin, other non-steroidal anti-inflammatory drugs (NSAIDs), and all
foods containing turmeric. The subjects were divided into 3 groups: group 1, composed
of 4 subjects, was administered 2 g/day (4x500 mg capsules) of BCM-95 CG; group 2 (4
subjects) and group 3 (3 subjects) were administered control curcumin (Sigma Chemical
Co.; USA) and equivalent doses of cur cumin-lecithin-piperine formula (Life Extension;
Fort Lauderdale, Florida), respectively. Curcumin content in blood was estimated
immediately prior to administration and at 1, 2, 3, 4.5, 6, and 8 hours post-administration.
After a washout period of 2 weeks, the control group and drug group were crossed over
BCM-95 CG and curcumin, respectively. The recovery (80%) analysis was used to
validate the method of estimation of curcumin from blood plasma. Values were analyzed



statistically by ANOVA, and the difference between t est and control groups was
significant (P<0.05),

The absorption of curcumin from BCM-95 CG was faster, peaking in the first hour (mean
315.8 ng/g} and reaching a maximum at 4.5 hours (456.88 ng/g). T hereafter, the values
gradually decreased, but residual curcumin could be found in the blood even 8 hour s
after administration. in contrast, absorption of control curcumin was relatively slower,
peaking at 2 hours {149.8 ng/g) and then virtually disappearing from the blood by 4.5
hours. BCM-95 CG showed a mean half-life (1) of 4.96 h, and a Ke {elimination rate
constant) of 0.26 h-1, while the corresponding values for curcumin were 2.6 h and 0.296
h-1, respectively. The area under the curve {(AUC) relative to BCM-95 CG indicated a
693% enhancement in bioavailahility (BCM-25 CG [AUC)=3201.28; curcumin
[AUC}=461.86). The bicavailability of BCM-85 CG versus the curcumin-lecithin-piperine
formula shows a bicavailability enhancement of 6.37. The mean plasma concentration of
curcumin from curcumin-lecithin-piperine formula reached a peak value of 344.32 ng/g
and a Tmax of 3.5 h, while the corresponding values for curcumin from BCM-95 CG
were 6569.18 ng/g and 4.67 h, respectively. Ke for the curcumin-lecithin-piperine formula
was 0.3372 h-1 compared to 0.139 h-1 of BCM-95 CG. AUC for the curcumin-lecithin-
piperine formula was 624.26 units, and 3975 units for BCM-95 CG.

The enhanced bicavailability of curcumin from BCM-95 CG (6.93-fold compared to
normat curcumin and approximately 6.37-fold compared to curcumin-lecithin-piperine
formula), faster absorption, and longer retention compared to curcumin and to the
curcumin-lecithin-piperine combination indicate that BCM-95 CG could represent a safe
and effective means for overcoming curcumin's poor bioavailability and translating its
physiological beneficial effects into clinical application.

—Silvia Giovanelli Ris
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