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Safety and Efficacy of Biosolve Curcumin™ in
Active Rheumatoid Arthritis: A Randomized
Double-Blind Placebo-Controlled Clinical
Study

Abstract

Rheumatoid Arthritis (RA) is a chronic inflammatory disease. Curcumin is well-
known to alleviate the symptoms of RA. Curcumin has low aqueous solubility and
bioavailability, BioSOLVE Curcumin™ is a water-soluble and bioavailable form of
curcumin. The safety and efficacy of BioSOLVE Curcumin™ in the complications
of RA were assessed. A total of 24 participants were randomized to BioSOLVE
Curcumin™ 250 mg and placebo group Supplementation was administered twice
daily after food for 12 weeks consecutively. The demographic, efficacy (ACR-20
assessments, WOMAC index and VAS pain) and safety parameters were recorded
at baseline and efficacy parameters were assessed on day 30, 60, 90 and safety
parameters were assessed on day 90. All participants completed the study. The
superior improvement was observed in ACR-20 criteria and WOMAC index in the
BioSOLVE Curcumin™ 250 mg group as compared to the placebo group (p <0.05).
A significant transition of participants from severe to moderate pain categories
based on VAS was observed in the intervention group. No adverse events (AEs) or
serious adverse events (SAEs) occurred throughout the study. The improvement in
ACR-20, WOMAC index and VAS score indicates the improved efficacy of curcumin
in the complication of RA when administered as BioSOLVE Curcumin™ at the
selected dose.
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inflammatory diseases. In RA, the clinical responses varied as

the treatment changes. Treatment targets were not achieved

Rheumatoid Arthritis (RA) is one of the prominent chronic
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in some of the participants due to low disease activities or
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disease remission. The RA modern treatment failure in many
of the participants was observed due to genetic profile, joint
erosion, presence or development of autoantibodies, pregnancy,
and comorbidities. The existing pharmacotherapies to treat
RA are disease-modifying anti-rheumatic drugs (DMARD), oral
and systemic glucocorticoids, non-steroidal anti-inflammatory
drugs (NSAIDs) and the newer biological treatments. These
therapies are typically associated with severe side effects
including osteoporosis, hypertension, gastrointestinal bleeding,
hepatotoxicity, ocular toxicity, myelosuppression, hypersensitivity
and risk of infection [1].

The well-known bioactive molecules such as curcumin, celastrol,
thymoquinone, hesperidin etc., showed high efficacy to treat the
RA symptoms in a dose-dependent manner. The anti-rheumatic
activity can be attributed to their suppressive ability against
various inflammatory mediators including adhesion molecules,
Nuclear Factor kappa-B (NF-kB), lipoxygenase (LOX), arachidonic
acid cytokines etc. [2].

Although these bioactive molecules exhibited good activity,
there are several challenges to utilize them efficiently such as
low aqueous solubility hence the difficulty in absorption from
the gastrointestinal tract, a higher rate of first —pass metabolism
resulting into poor bioavailability. However, the techniques
of nano/sub-micro medicine are gaining wider attention in
formulations of bioactive molecules to enhance aqueous
solubility and bioavailability hence better efficacy.

Curcumin is the widely known bioactive molecule isolated from
the common spice turmeric. Curcumin exhibited a wide spectrum
of biological activities by modulating several transcription factors
and signaling pathways. It has numerous functional groups
exhibiting antioxidant activity, through modulating redox-
signaling pathways in cells. Curcumin activates the intracellular
antioxidant defense system via stimulating of nuclear factor-
erythroid-2- related factor 2 (Nrf-2) [3]. Curcumin is a potent
and well known anti-inflammatory dietary plant component
which inhibits all the inflammatory mediators such as adhesion
molecules and growth factors, chemokines, cytokines,
cyclooxygenase-2 (COX-2), tissue factor, inducible nitric oxide
and epigenetic alterations. These anti-inflammatory abilities of
curcumin are due to its ability to inhibit the NF-kB pathway and
other pro-inflammatory signaling pathways such as activator
protein -1 (AP-1), COX-2, Early growth response protein 1 (Egr-1),
signal transducers and activators of transcription (STAT), members
and mitogen-activated protein (MAP) kinases [4]. Owing to
such multiple activities curcumin is currently being evaluated
in several human clinical trials for several diseases, including
cardiovascular diseases, type 2 diabetes, Alzheimer’s disease,
rheumatoid arthritis, multiple sclerosis and a variety of human
cancers [5]. In view of the overwhelming literature and promise
for the potential benefits of curcumin- induced chemoprevention
and treatment of several human diseases, the current pilot study
was designed and executed to assess the efficacy and safety of
BioSOLVE Curcumin™ in comparison with placebo for 12 weeks
in participants with active rheumatoid arthritis in knees, hands
and neck.
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BioSOLVE Curcumin™ is water soluble/dispersible and
bioavailable curcumin powder from curcumin 95% (Curcuma
Longa L.) manufactured and supplied by Zeus-Hygia LifeSciences
Pvt. Ltd. It is a value added and formulated nutraceutical
product with the advantage of highly bioavailable curcumin
for its intended pharmacological effect. Curcumin is the major
bioactive component of the spice herb turmeric or Curcuma
longa L., a widely used natural food product in curry powder.
Curcumin being poorly water soluble; It is absorbed less from
the gastrointestinal tract and gets rapidly metabolized causing
faster systemic elimination [6]. The major portion of ingested
curcumin is excreted through the feces as unchanged, the
absorbed portion of curcumin is extensively converted to its
water-soluble metabolites, glucuronides and sulfates [7]. The
solubility of Curcumin 95% is relatively extremely poor, and
the in vivo absorption and bioavailability is subsequently very
minimal. Hence, a large amount of Curcumin must be taken
orally to have some systemic effects [8]. BioSOLVE Technology is
a patent filed novel platform technology from ZeusHygia which
enables conversion of poorly water insoluble bioactive into highly
water soluble/dispersible and bioavailable form. This technology
is based up on multistage solubilizing process of active with the
selected unique excipient combinations prior to proceeding with
microencapsulation of active into a hydrophilic carrier system.

The current study was conducted to assess BioSOLVE Curcumin™
beneficial action and safety in the treatment of RA of knee, hands
and neck based on the available literature published by various
researchers worldwide [9]. BioSOLVE Curcumin™ is manufactured
and marketed by ZeusHygia LifeSciences Pvt Ltd. BioSOLVE
Curcumin™ is dispersible/soluble & bioavailable Curcumin
powder produced from Curcumin 95% extract (Curcuma Longa).
The product was administered to the participants with active RA
for a period of 90 days (3 months) and the efficacy was evaluated
in terms of ACR-2 [10] using subjective questionnaires.

Research Methodology

Participants

At the Sri Krishna Sevashrama Hospital, Bengaluru 24 participants
with RA were enrolled from 20 August 2019 and 04 December
2019. Participants were numbered in order of admission and
randomly assigned to the intervention and control groups in the
ratio 1:1 (12 participants in each group). There was no participant
withdrawal or dropout in either groups or all the 12 enrolled
participants in each group completed the study. Written informed
consent was obtained from participants. The study protocol was
reviewed and approved by ACE Independent Ethics Committee
before the conduct of the study on 16/07/2019. The study was
registered at Clinical Trials Registry-India (CTRI) with registration
no CTRI/2019/08/020535.

The inclusion criteria were participants age ranging from 18 to
65 years who are diagnosed with RA according to the revised
2010 American College of Rheumatology (ACR) criteria (with RA
functional class of II), at least eight swollen joint counts (SJC)
and tender joint count (TJC), recurring pain, secondary Sjogren's
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syndrome or limited cutaneous vasculitis. Exclusion criteria
were treatment with any DMARD or NSAIDs within 30 days
before enrolment, any concomitant disorder, significant systemic
involvement of secondary RA, woman planning for pregnancy or
in lactation period, other systemic immune disorder, history of
alcohol abuse, history of hyperglycemia and motor coordination
disorder, any surgical procedure related to bone, joint or
synovectomy within 12 weeks before screening.

Withdrawal criteria

Participants were free to withdraw from the study at any time.
Withdrawal of subject from the study was as per the investigator's
discretion based on any condition or circumstances rendering the
subject ineligible for further participation in the study.

Randomization and Blinding

Participants who met the conditions and signed informed consent
forms were numbered according to the order of admission
and randomly assigned to the intervention or control group in
1:1 ratio. The randomization sequence was generated using
validated computer software by an independent statistician. The
packaging and labelling of the investigational product (IP) as per
randomization chart were prepared by an independent team not
involved in the study conduct. Clinical operation team involved
in the study, as well as the investigator, was blinded for entire
randomization as well labelling process.

Intervention

The intervention wused in this study was biosolve
curcumintm dispersible & bioavailable curcumin powder from
curcumin 95% (Curcuma Longa) manufactured and supplied
by ZeusHygia Lifesciences Pvt. Ltd. Biosolve curcumintm was
provided in 250 mg zero size HPMC capsule. The comparator was
placebo capsule containing microcrystalline cellulose (MCC). Both
the treatment and placebo capsules were without any flavor and
identical in color and shape. As per the randomization, subjects
received two capsules of 250 mg of placebo or treatment twice
daily after food with a glass of water for 90 consecutive days. The
time of administration of capsules was approximately the same
for each day over the study period.

All subjects were given calculated quantity of IP at each visit.
Accountability of consumed versus remaining IP for the earlier
visit was done at a subsequent visit. The percentage of treatment
compliance was calculated at each visit. The protocol defined
criteria for treatment compliance was considered as > 90%
compliance.

Concomitant therapy

A list of permitted and prohibited concomitant medications was
provided to each investigator before screening visit. Medical
history of prior medication was taken and documented at
screening visit for each subject. The same practice for concomitant
medication was followed at each subsequent visit. Compliance to
this list by investigator and/ or subject was monitored during each
visit. Any drug or supplement which as per investigator’s opinion
could impact the study results was prohibited during the study.

© Under License of Creative Commons Attribution 3.0 License
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Allocation concealment

Individual treatment allocation code (active or placebo) was kept
in a tamper-evident envelope for each subject ID with limited
access at the site. The master randomization chart was sealed in
an envelope and maintained in the Trial Master File (TMF).

Study design

A double-blind, randomized, placebo-controlled parallel-group
study conducted to evaluate the safety and efficacy of BioSOLVE
Curcumin™ versus placebo for management of symptoms in
participants with active rheumatoid arthritis in knees, hands,
and neck. The study was conducted at two sites at Bengaluru,
India. The study was conducted in accordance with the principles
of Good Clinical Practice according to the International Council
on Harmonization Guidelines. Ethics review procedures were
conducted according to the Declaration of Helsinki and local laws
and regulations. Written informed consent was obtained from all
participants before participation in the study. A total of 24 eligible
participants were enrolled in the study and randomized in two
groups in the ratio 1:1 (n=12 in each group) to receive biosolve
curcumintm or placebo for 90 days. They were evaluated over
4 visits, including screening visit, for predetermined efficacy
variables. Total study duration was almost 12 weeks during which
all subjects were closely monitored for protocol compliance
and assessed for efficacy and safety parameters. Subjects were
evaluated at 4 visits, for predetermined efficacy variables at Day
— 7 to 0 (Screening / Baseline Visit), Day 30 + 2 (Visit 2), Day 60 +
2 (Visit 3) and Day 90 + 2 (end of study Visit 4). All subjects were
counselled regularly against the use of prohibited medications.
Adverse events were monitored throughout the study period.
General study participant’s flow diagram is depicted asa CONSORT
Diagram (Figure 1). All 24 enrolled participants completed the
study and there was no withdrawal or dropout participant in this
study.

Primary efficacy endpoint

The primary efficacy endpoint was the mean change from
baseline in an American college of Rheumatology 20% at each
visit Day 1, 30, 60 and 90. As per the ACR-20% definition, a
participant with RA must improve by at least 20% in TJC and
SJC and at least 20% improvement in three out of five ACR core
set measures: participant global assessment, physician global
assessment, health assessment questionnaire (HAQ), an acute-
phase reactant, and participant’s pain assessment.

Secondary efficacy endpoints

Secondary endpoints were WOMAC index and VAS score changed
from baseline. Both parameters compared the improvement
from Baseline visit to Day 1, 30, 60 and 90 visits. The individual
components of the WOMAC were pain, stiffness, and physical
function. The scores for each subscale were summed up,
with a possible score range of 0-20 for Pain (5 questions, pain
while walking, climbing stairs, sleeping in the night, resting and
standing), 0-8 for Stiffness (2 questions, rating stiffness at morning
and evening), and 0-68 for Physical Function (17 questions
evaluating the difficulties in general day to day activities).
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A horizontal line indicated with unit markings from 0 to 10 was
used as a VAS in this study. This scale was labelled with the pain
intensity from no pain to worst pain. The units on the scale
indicating the pain intensity was 0=No pain, 1 to 3=Mild pain, 4 to
6=Moderate pain, 7 to 9=Severe pain and 10=Worst pain. Subjects
instructed to mark on this scale to represent a relevant amount of
pain experienced by them and the value was noted in centimeter.
Efficacy analysis was performed in the ITT population. Efficacy
analysis of outcome variables was based on mean changes from
baseline to endpoint in the ITT population.

|

Safety assessment

Safety variables were assessed at baseline and end of study visits.
Blood pressure, pulse rate and respiratory rate monitoring were
done at all visits. Subjects were screened for Adverse Events (AE)
and Serious Adverse Events (SAE) at all visits. Safety assessments
were performed on all participants who consumed any masked
study medication.

Statistical analyses

Considering minimum 20% improvement from the test product
compared to placebo and the expected standard deviation of 5
with the type | and type Il error are 5% and 20% respectively,
the sample size was calculated as N=24. The nominal effect size
obtained in the earlier clinical studies conducted on various
curcumin formulations ranged from moderate to high as 0.6 to
1. Considering the effect of perfect ‘1’, a (Type | error rate)=0.05,
B (Type Il error rate)=0.3, the proportion of subject in each
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group=0.5, and a standard deviation of ‘1’, the total sample size
equals 25 with N=13 and N =12. This data suggested a sample
size of 24 subjects was sufficient to detect the change from
baseline in efficacy variables to reject the null hypothesis. The
assessment of all the primary and secondary parameters was
calculated in 12 participants in each group.

Statistical analyses were performed by using the software’s
IBM SPSS-20 and Microsoft Excel (version 13) to evaluate the
efficacy of BioSOLVE Curcumin™ in comparison with the placebo
group. The data were first analyzed for normal distribution. After
confirming its parametric nature, Student’s paired and unpaired
t-tests were applied for assessment of the statistical significance
of the study results for both treatment groups. Only the results
with p < 0.05 were considered statistically significant to rule out
the null hypothesis

Results

Demographic and baseline characteristics

Descriptive statistics comparing demographic variables (age and
weight), baseline efficacy variables (ACR-20%, WOMAC Index-
total and WOMAC subscales assessments) and safety parameters
(heart rate) are described in Table 1. There were no significant
differences in demographic and baseline outcome measures
between treatment and placebo groups.

Primary efficacy analysis

A significant improvement in ACR-20 criteria was observed in both
intervention and placebo groups, although the improvement
was superior in the intervention group. A minor placebo effect
was observed on the three parameters assessed by participant
viz. participant pain assessment, participant global assessment
and participant self-assessed disability. In intervention, group
improvement was observed in total painful joints (18%), function
index (36%), participant pain score (36%) and participants global
assessment score (36%). In placebo group only function index
(20%), participant pain score (20%) and participant’s global
assessment score (22%) showed the improvement which might
be purely due to the placebo effect. At the end of the treatment
(Day 90), intervention group exhibited an improvement of 12%
in as compared to an improvement of 5% placebo group in RA
symptoms as assessed by physician’s global assessment. At
end of study visit (Day 90), the total number of painful joints
and swollen joints were decreased by 18% and 8% respectively
in the intervention group as compared to 8% and 4% decrease
respectively, in the placebo group. An improvement of 20% and
10% in function index was observed in intervention and placebo
group respectively, at Visit 3 (Day 60). The function index was
further improved to 36% and 20% in intervention and placebo
group respectively at the end of the study visit (Day 90). Similarly,
an improvement of 19% and 10% in RA symptoms as assessed
by the participant’s global assessment score was observed in
intervention and placebo group respectively, at Visit 3 (Day 60).
The participant’s global assessment score was further improved
to 36% and 20% in intervention and placebo group respectively,
at the end of the study visit (Day 90) (Table 2, Figures 2, 3, and 4).

4 This article is available in: https://www.imedpub.com/phytomedicine-and-clinical-therapeutics/
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Table 1 Demographic and baseline characteristics of intervention and control groups at baseline.

Variables

BioSOLVE Curcumin™

n=12

Placebo P-value

n=12

Demographic parameters
Age (Years) 41.27 +13.27 43.89 + 11.05 0.636
Weight (Kg) 68.42 £ 9.67 69.92 + 7.65 0.678
Safety Parameters
HR (Beats/ minute) 76.50 £ 5.14 77.42 £ 4.56 0.649
SBP (mmHg) 123.17 + 8.38 122.67 £ 4.77 0.859
DBP (mmHg) 81.33 £6.68 80.33+4.42 0.67
Respiratory rate (Breaths per minute) 14.83+1.75 15.08 +1.93 0.743
ACR-20 Assessment
Physician’s Global Assessment Score 15.33 £2.96 12.58 +3.26 0.042
Total Painful Joints 11.42 +2.54 10.17 £2.33 0.222
Total Swollen Joints 3.92+£1.93 242 +151 0.046
Function Index (FN) 19.83 £2.79 19.42 + 2.57 0.708
Patient’s Pain Score (PN) 5.83 +1.47 5.42 +1.31 0.471
Patient’s Global Assessment Score 25.67 £ 2.93 24.83 + 3.66 0.545
WOMAC Scale Assessment
WOMAC-Pain 11.33+1.72 10.42 +1.78 0.214
WOMAC-Stiffness 4.83+0.83 4.08 +0.79 0.034
WOMAC-Physical Function 39.08 +4.78 34.58 +5.98 0.054
WOMAC Index-Total 54.50 + 6.16 50.33 + 6.60 0.124
Pain VAS (%)
Moderate 16.67% 33.32% -
Severe 83.33% 66.64% =
Continuous variables were presented as mean + standard deviation. B Categorical variables were presented by number (%). *Statistically significant
(P<0.05) within group.
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~

30
25.67
5 24.83 2417
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® Physician’s Global Assessment Score ® Total Painful Joints m Total Swollen Joints
Function Index (FN) B Patient’s Pain Score (PN) H Patient’s Global Assessment Score
Figure 2 Effect of BioSOLVE Curcumin and placebo on ACR-20 variables.
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Figure 3 Improvement in ACR-20 criteria in BioSOLVE Curcumin group.
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Figure 4 Improvement in ACR-20 Criteria in Placebo group.
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/

Secondary efficacy analysis

WOMAC index and subscales: The interventional group showed
progressive decrease in WOMAC subscale scores as compared
Baseline. A statistically significant reduction in pain score and
stiffness intensity was observed within group at Day 30 (p<0.05),
60 (p<0.05) and 90 (p <0.05) (Figures 5 and 6). The significant
reduction in difficulty in physical function was observed within
group at Day 60 (p<0.05) and 90 (p<0.05) (Figure 7). In placebo
group statically significant reduction was observed in stiffness
intensity (p=0.017) and difficulty related to physical function
(p<0.05) at Day 90. The statistically significant reduction in total

© Under License of Creative Commons Attribution 3.0 License

WOMAC index was observed in both intervention and placebo
group on Day 60 (p<0.05) and 90 (p<0.05) (Figure 8). In the
placebo group, the reduction in pain score was insignificant at
all the visits. The p-values of intergroup comparisons for the
subscales are described in Table 3.

Change in VAS: The intervention group showed a cumulative
transition of 25.02%, 41.68% and 75% subjects from severe
pain category to moderate pain category at Day 30, 60 and
90, respectively. In placebo group a cumulative transition of
16.66%, 16.66% and 8.33% subjects from severe pain category to
moderate pain category at Day 30, 60 and 90 respectively (Table
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Figure 5 Effect of BioSOLVE Curcumin™ and placebo on WOMAC pain.
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Figure 6 Effect of BioSOLVE Curcumin and placebo on WOMAC stiffness.
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/

4 and Figure 9).

Safety assessments: No adverse events (AEs) or serious adverse
events (SAEs) occurred throughout the study duration. There
were no notable changes in vital parameters (Table 5).

Discussion

Curcumin modulates inflammation through many cellular targets,
although the exact mechanisms are unclear [11]. Curcumin
must first undergo oxidative activation to exert its oxidative and
anti-inflammatory abili [12]. Through a series of conjugations,
reductions, and metabolic pathways, various curcumin

Under License of Creative Commons Attribution 3.0 License

metabolites are produced. Most studies indicate that curcumin
exerts its effects by binding to proteins COX-2, lipoxygenase,
and GSK3B. One main pathway curcumin affects is arachidonic
acid metabolism, leading to decreased COX-2 expression and
subsequent prostaglandin and thromboxane synthesis, and
inhibition of 5-LOX activity and subsequent leukotriene synthesis
[13]. Decreased expression of these bioactive chemical mediators’
attributes to the anti-inflammatory effects of curcumin. The
mechanism of action of curcumin is like the mechanism of
NSAIDs, a common treatment for osteoarthritis. NSAIDs such
as celecoxib inhibit the inducible COX-2 isoenzyme, which
modulates inflammation. However, the cardiovascular safety

7



American Journal of Phytomedicine and Clinical Therapeutics

2021

ISSN 2321-2748 Vol.9 No.2:5

-

70
60
50
40
30
20
10
0

(Day 30) (Day 60) (Day 90) (Day 30) (Day 60) (Day 90)

Visit 1 Visit 2 Visit 3 Visit 4 Visit 1 Visit 2 Visit 3 Visit 4

(Baseline) (Baseline)
Group A (N—l2) Group B (N=lZ) |
Figure 7 Effect of BioSOLVE Curcumin and placebo on WOMAC- physical function difficulty.
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Figure 8 Effect of BioSOLVE Curcumin and placebo on WOMAC-Index.

/

of COX-2 inhibitors and non-specific attributes of NSAIDs have
become more concerning as trials suggest that COX-2 inhibitors
reduce prostacyclin production, an antithrombotic product
[14]. Thus, the use of curcumin in inflammatory diseases is a
plausible alternative due to decreased side effects. Other studies
report that curcumin decreases inflammation in osteoarthritis
synovial cells by inhibiting matrix metalloproteinase-3 (MMP3)
expression. MMP3 breaks down extracellular matrix proteins
in normal physiological processes as well as disease processes
such as arthritis and tumor proliferation. By inhibiting MMP3 in

Under License of Creative Commons Attribution 3.0 License

osteoarthritis, inflammation and cartilage degradation should
decrease [15]. Curcumin has been used in Indian and Asian
medicine for its therapeutic abilities for thousands of years.
Recent studies provide evidence that increased curcumin levels
can modify cellular disease mechanisms toward a more anti-
inflammatory profile. This mainly occurs by inhibition of the
COX and lipoxygenase pathway [16]. Additionally, curcumin
suppresses the NF-KB pathway to decrease inflammation [17].
In addition to its anti-inflammatory effects, curcumin also exerts
anti-oxidative capacity [18]. The involvement of these pathways
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Table 3 Effect of BioSOLVE Curcumin™ and Placebo on pain VAS.

Percent change from
Baseline in subjects
with
moderate pain

Percent change
from Baseline in
subjects with

severe pain

Subjects with
severe pain,

Subjects with
moderate pain, n
(%)

Treatment group

n (%)

BioSOLVE Curcumin™ Visit 1 (Baseline) 2 (16.67%) 10 (83.33%) - -
Visit 2
. (] . 0 . (] - . 0
T—— 5 (41.65%) 7 (58.31%) 24.98% 25.02%
Visit 3
= . () . 0 . (] - . (]
(N=12) T— 7 (58.31%) 5 (41.65%) 41.649 41.68%
Visit 4
. . . (] = (]
(Day 90) 11 (91.63) 1(8.33) 74.96% 75%
Placebo Visit 1 (Baseline) 4 (33.32%) 8 (66.64%) - -
Visit 2
. (] . 0 . (] = . (]
(Day 30) 6 (49.98%) 6 (49.98%) 16.66% 16.66%
Visit 3
(N=12) 6 (49.98%) 6 (49.98%) 16.66% -16.66%
(Day 60)
Visit 4
. (] . 0 . 0 -O. (]
(Day 90) 5 (41.65%) 7 (58.31%) 8.33% 8.33%

Table 4 Effect of BioSOLVE Curcumin ™ and placebo on vital signs.

BioSOLVE Curcumin™ Placebo
Parameters Baseline End of Study Baseline End of Study
(N=12) (N=12) (N=12) (N=12)
Systolic BP
123.17 +8.38 120.17 £ 7.36 122.67 +4.77 119.08 +2.81
(mm Hg)
Diastolic BP
81.33+6.68 78.92+7.79 80.33+4.42 74.67 £3.73
(mm Hg)
Heart rate (Beats per minute) 76.50 £5.14 84.17 £ 6.58 77.42 £ 4.56 86.75 £ 0.97
TR e G e 14.83+1.75 14.67 +0.65 15.08 +1.93 14.58 +0.67
minute)
Continuous variables were presented as mean + standard deviation; ®Statistically significant (p <0.05) within group

in normal rheumatic disease progression could possibly explain
curcumin’s therapeutic effects targeting these disease processes
[19].

Though the curcumin is widely consumed in the regular diet
through the turmeric powder it is clear from the earlier studies, a
major portion of ingested curcumin is excreted through feces due
to lower absorption. A very small portion absorbed is extensively
converted to its water-soluble metabolites, glucuronides and
sulfates [20]. Limited bioavailability possesses the biggest
limitation of high quantities daily intake of curcumin to reflect its
systemic effects [21].

Curcumin is poorly water-soluble, chemically unstable and with
the low pharmacokinetic profile. These properties of curcumin
affect the bioavailability of curcumin in human and directly
influence the therapeutic potentials of curcumin [22]. The Low
bioavailability of curcumin is mainly attributed to pharmacokinetic
factors including low absorption at the small intestine, extensive
phase | and Il conjugative and reductive biotransformation at
liver and immediate elimination through the gall bladder. Apart
from these pharmacokinetics properties, the transformation of
curcumin s affected due to enterocyte protein binding which leads
to modification of structure [23]. In current study intervention

© Under License of Creative Commons Attribution 3.0 License

group was treated with BioSOLVE Curcumin™, the value-added
nutraceutical highly bioavailable curcumin. In the current study,
significant improvement in ACR-20 criteria, WOMAC index and
subscale and VAS pain was observed in the intervention group
at a relatively lower daily dose of 500 mg could be attributed
towards the increased bioavailability of BioSOLVE Curcumin™,

From the results of the current studies it was observed that
ACR-20 criteria were significantly improved in both intervention
and placebo groups; however, the intervention group showed
superior improvement in ACR-20 criterion. In the placebo group,
the ACR-20 parameters in which improvement was observed were
participant pain assessment, participant global assessment and
participant self-assessed disability. Significant improvement in
function index was observed at Day 60 and 90 in the intervention
group, which was observed only at the 90 days in the placebo
group. A significant reduction in the total number of painful joints
and swollen joints were observed as compared to the placebo
group; however, the reduction in joint pain was within 20%. Thus,
apart from a remarkable reduction in the number of painful and
swollen joints, the intervention group exhibited an improvement
of 2 20% in 4 out of 5 ACR-20 criteria related to subjective
assessment by physician or participant [24-26].
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Figure 9 Effect of BioSOLVE Curcumin and placebo on pain VAS.
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In intervention group a significant reduction in WOMAC pain
and stiffness intensity was observed at all the post-treatment
visits at Day 30, 60 and 90 while, the considerable reduction in
physical function difficulty and total WOMAC index was observed
at Day 60 and 90. The improvement in these parameters was
progressive from Day 30 to 90. In the placebo group the reduction
in WOMAC pain, stiffness intensity and A significant reduction in
WOMAC pain, stiffness intensity, physical function difficulty and
total WOMAC index was observed only on Day 90 (the end of
the study), which can be attributed to placebo effect observed
in such type of study tools as WOMAC which is widely reported.
Similarly, VAS was reduced in the intervention group shifting the
subjects from severe pain category to moderate pain category
right from Day 30 assessment. This shifting of the subject was
progressive and observed till Day 90 visit. The VAS data suggests
that almost 75% of subjects were benefited from the treatment.

Conclusion

In this clinical trial, the efficacy and safety of the value-added
nutraceutical product BioSOLVE Curcumin™ were studied at a
dose of one capsule of 250 mg twice in a day for 12 weeks in
the management of symptoms of RA. The improvement in
ACR-20 criteria, WOMAC index and VAS pain score indicates
the improved efficacy of BioSOLVE Curcumin™ at the selected
dose. The formulation notably took the edge off the associated
pain and stiffness of RA and ameliorated physical function in

© Under License of Creative Commons Attribution 3.0 License

healthy middle-aged and older RA participants. Thus, the trial
revealed that the value-added soluble curcumin nutraceutical
formulation significantly increased bioavailability of curcumin
and hence contributed to better management of RA symptoms.
As a virtue of increased bioavailability, faster onset of therapeutic
action of curcumin was achieved. Further, it indicated improved
safety along with the upgraded efficacy of BioSOLVE Curcumin™
formulation.

Although our present data are very encouraging, they are a
platform only for future planning of long-term studies with the
drug in combination with existing standard therapies in RA. It
will provide newer avenues of curcumin in pharmacology thus
featuring the complete utility of BioSOLVE Curcumin™ in disease
management.
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