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Background
Moderate amounts of caffeine can lead to an increase in both physical and mental task
performance. However, a single dose of caffeine typically induces only 90-120 minutes
of increased alertness and is often associated with an acute “crash” state following its
metabolism. Recently, slow/sustained release caffeine (SRC) alternatives have been
developed to prolong the effects of caffeine. While prior investigations have
demonstrated the efficacy of SRC, there is currently limited information regarding the
safety of SRC during prolonged usage. Therefore, the purpose of this study was to
investigate the effects of 28-days of daily SRC ingestion on blood lipid profiles,
comprehensive blood chemistry, and complete blood counts in young, healthy men and
women.
Methods
Forty healthy individuals (20 males, 20 females; age: 22.73 ± 3.06 years; height:
171.68 ± 10.45 cm; mass: 74.49 ± 15.51 kg; BMI: 25.08 ± 3.66 (kg • m2) -1) who were
regular consumers of caffeine volunteered to participate in this randomized, double-
blind, placebo controlled study. While enrolled in the study, participants were permitted
to maintain their normal caffeine intake. Following a 12-hour fast, participants reported
to the Human Performance Laboratory (HPL) for pre-testing. Testing consisted of
resting heart rate (RHR) and blood pressure (BP) measures, followed by a resting
blood draw obtained from an antecubital vein in the superficial forearm using a 21-
gauge disposable needle stick. Upon completion of pre-testing, participants
supplemented with either Energize™ (SUPP) or placebo (PL) for 28 days. Daily
supplementation was witnessed by lab personnel. On weekends, participants were
provided 2 dosages of SUPP or PL to consume on each weekend day. Weekend
supplementation was provided in zip lock bags, which were returned to demonstrate
adherence. Post-testing occurred 24-hours after ingestion of the final dose and
consisted of the same protocol at the same time of day as pre-testing. Within 24-hours
of pre- and post-testing, blood samples were packaged along with a requisition form for
analysis at a commercial laboratory. Statistical analysis of the data was accomplished
using a 2 by 2 repeated measures analysis of variance (ANOVA) to determine between
groups differences (SUPP vs. PL).
Results
Compliance was 98.3%. No significant differences between the groups were observed
for resting cardiovascular measures, blood lipids, or complete blood counts. A
significant difference between groups was observed for plasma glucose concentrations
(p = 0.028); however, follow-up testing revealed that pre- to post-supplementation
changes were not significant for either SUPP (p = 0.077) or PL (p = 0.116). No other
between group differences were observed for metabolic blood chemistry. All variables
remained within normal adult reference ranges. Study participants reported no adverse
events during supplementation with either SUPP or PL.
Conclusion
These findings indicate that 28 consecutive days of moderate SRC ingestion in caffeine
users is both safe and tolerable. This may have important relevance in professions,
where continuous operations demand peak cognitive and physical performance for
sustained periods of time. Funding for this study was provided by iSatori, INC, Golden,
CO.
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• SRC has been shown to provide a steady release of caffeine over a longer period of
time 1, likely eliminating the need for repeat administration and potentially reducing
the adverse effects associated with caffeine use 2.

• Therefore, the use of SRC may be beneficial in workers involved in sustained
operations that demand peak cognitive and physical performance

• Although a number of acute investigations have reported no associated side-effects
with its use 2-3; to date, the effects of prolonged SRC use on biomarkers of safety
have not been investigated.

The purpose of this study was to investigate the effects of 28-days of daily SRC
ingestion on blood lipid profiles, comprehensive blood chemistry, and complete blood
counts in young, healthy men and women.

Variable SUPP (n = 20)
(10 men, 10 women)

PL (n = 20)
(10 men, 10 women)

Age (yrs) 22.95 ± 3.05 22.5 ± 3.13
Height (cm) 172.83 ± 8.84 170.54 ± 11.97
Mass (kg) 73.77 ± 12.65 75.21 ± 18.23

BMI (kg • m2) -1 24.62 ± 3.35 25.53 ± 3.97

Table 1. Participant Anthropometric Characteristics

yrs = years; cm = centimeters; kg = kilograms; BMI = body mass index; 
(kg • m2) -1 = kilograms per meter squared; Data presented as mean ±
SD.

• Forty healthy individuals (20 men, 20 women) who were regular consumers of
caffeine volunteered to participate in this randomized, double-blind, placebo
controlled study.

• For inclusion in the study, participants had to be regular caffeine consumers
(between 60-180 mg per day).

• Participants were excluded if they had any history of cardiovascular disease,
metabolic, renal, hepatic, or musculoskeletal disorders or were taking any other
medication (other than oral contraceptives) as determined by a confidential medical
history questionnaire.

• Participants were also excluded as a result of any intolerance or known allergy to the
supplement ingredients.

• Participants were permitted to maintain their normal caffeine intake.

• The SUPP and PL were ingested in tablet form, and two tablets were consumed per
dose. Participants were provided one dose per day. Tablets were identical in
appearance and taste. The placebo consisted of only rice powder.

• Supplementation began immediately following the blood draw at pre- and ceased the
day before post-testing.

• Supplement administration was witnessed by research personnel during all
weekdays.

• On weekends, participants were provided 2 dosages of SUPP or PL to consume on
each weekend day. Weekend supplementation was provided in zip lock bags and
participants were required to return the bags the following Monday to demonstrate
adherence.

Blood
• A resting blood sample was then obtained

from an antecubital vein in the superficial
forearm using a 21-gauge disposable
needle stick

• Samples were then packaged along with a
requisition form for analysis at a
commercial laboratory (Quest Diagnostics,
Tampa, FL, USA) for blood lipids,
metabolic blood chemistry, and complete
blood counts.

Variable SUPP (n = 20) PL (n = 20)
Pre Post Pre Post

Resting Heart Rate (bpm) 67.45 ± 16.70 64.40 ± 11.67 68.10 ± 9.40 64.85 ± 9.09
Systolic Blood Pressure (mmHg) 123.25 ± 10.96 120.10 ± 11.06 122.25 ± 13.01 113.15 ± 26.95
Diastolic Blood Pressure (mmHg) 70.10 ± 8.33 68.65 ± 7.47 71.25 ± 7.85 68.95 ± 5.83

Table 2. Changes in Resting Heart Rate and Blood Pressure

Pre = pre-supplementation; Post = post-supplementation; bpm = beats per minute; mmHg = millimeters of mercury; Data 
presented as mean ± SD.

No significant differences between the groups were observed for RHR, SBP or DBP (p =
0.945, p = 0.327, and p = 0.678, respectively) from pre- to post-supplementation.

Resting Heart Rate and Blood Pressure Measures

Lipid Panel
No significant differences between the groups were observed for total cholesterol (p =
0.523), HDL cholesterol (p = 0.235), triglycerides (p = 0.752), LDL cholesterol (p =
0.850), non-HDL cholesterol (p = 0.977) or the cholesterol to HDL ratio (p = 0.861) from
pre-to post-supplementation. All values for all blood lipid measures remained within
reference norms.

A significant difference between groups was observed for plasma glucose
concentrations (p = 0.028); however, follow-up testing revealed that pre- to post-
supplementation changes were not significant for either SUPP (p = 0.077) or PL (p =
0.116). No other changes in any blood chemistry variables were noted. All values for the
metabolic blood chemistry measures remained within reference norms.

Metabolic Blood Chemistry

Pre- to post-supplementation changes in complete blood counts are presented in Table
5. No significant differences between the groups were observed for any of the cell count
variables. Values for all blood count variables remained within reference norms.

Complete Blood Counts

Variable SUPP (n = 20) PL (n = 20)
Pre Post Pre Post

Total Cholesterol (mg/dL) 163.45 ± 22.80 163.80 ± 24.13 155.50 ± 25.58 152.20 ± 25.21 
HDL Cholesterol (mg/dL) 57.85 ± 12.34 60.35 ± 16.47 56.85 ± 15.97 55.85 ± 10.72 

Triglycerides (mg/dL) 70.95 ± 25.77 74.70 ± 30.63 70.50 ± 27.90 77.00 ± 37.63 
LDL Cholesterol (mg/dL) 91.30 ± 25.04 88.50 ± 22.43 84.65 ± 21.07 80.95 ± 23.36 
Risk Ratio (CHOL/HDL) 2.96 ± 0.77 2.86 ± 0.65 2.90 ± 0.82 2.82 ± 0.78 

Non-HDL cholesterol 105.60 ± 25.62 103.45 ± 23.54 98.65 ± 24.58 96.35 ± 28.17 

Table 3. Changes in Blood Lipids

† = Outside reference values; Pre = pre-supplementation; Post = post-supplementation; CHOL = cholesterol; HDL = high-
density lipoprotein; LDL = low-density lipoprotein; mg/dL = milligrams per deciliter; Data presented as mean ± SD.

Variable SUPP (n = 20) PL (n = 20)
Pre Post Pre Post

Glucose (mg/dL) 88.25 ± 5.17 85.83 ± 6.08 83.20 ± 10.22 88.07 ± 6.24 
Urea Nitrogen (BUN) (mg/dL) 15.05 ± 4.24 15.35 ± 4.34 16.35 ± 4.09 16.40 ± 4.39 

Creatinine (mg/dL) 0.89 ± 0.18 1.00 ± 0.18 0.92 ± 0.20 0.99 ± 0.21 
eGFR Non-Afr. American 

(mL/min/1.72m2) 107.30 ± 15.61 94.50 ± 15.83 103.55 ± 18.16 95.80 ± 14.82 

eGFR Afr. American 
(mL/min/1.72m2) 124.40 ± 18.16 109.45 ± 18.15 119.85 ± 20.97 110.90 ± 17.19 

Sodium (mmol/L) 142.30 ± 2.87 143.20 ± 3.11 141.75 ± 3.18 143.10 ± 2.79 
Potassium (mmol/L) 4.60 ± 0.5 5.05 ± 0.52 4.70 ± 0.42 4.93 ± 0.57 
Chloride (mmol/L) 104.90 ± 2.61 105.70 ± 2.7 104.50 ± 2.19 104.85 ± 3.79 

Carbon Dioxide (mmol/L) 24.35 ± 2.74 25.35 ± 2.48 24.80 ± 2.02 26.10 ± 1.86 
Calcium (mg/dL) 9.62 ± 0.35 9.79 ± 0.34 9.66 ± 0.4 9.73 ± 0.33

Protein (TOTAL) (g/dL) 7.01 ± 0.38 7.05 ± 0.36 7.16 ± 0.48 7.03 ± 0.41 
Albumin (g/dL) 4.48 ± 0.31 4.42 ± 0.33 4.51 ± 0.31 4.42 ± 0.28 
Globulin (g/dL) 2.53 ± 0.37 2.63 ± 0.27 2.65 ± 0.34 2.61 ± 0.27 

Albumin/Globulin Ratio 1.82 ± 0.37 1.71 ± 0.25 1.74 ± 0.24 1.70 ± 0.19 
Bilirubin (TOTAL) (mg/dL) 0.75 ± 0.46 0.65 ± 0.31 0.69 ± 0.42 0.70 ± 0.41 

Alkaline Phosphatase (U/L) 67.60 ± 17.18 65.35 ± 18.84 59.40 ± 21.43 56.95 ± 21.58 
AST (U/L) 25.85 ± 15.74 24.50 ± 11.95 20.10 ± 8.83 20.00 ± 10.20 
ALT (U/L) 21.35 ± 11.24 22.20 ± 13.25 17.75 ± 7.85 18.79 ± 12.63 † = Outside reference values; Pre = pre-supplementation; Post = post-supplementation; eGFR = epidermal growth factor 

receptor; AST = aspartate aminotransferase; ALT = alanine aminotransferase; mg/dL = milligrams per deciliter; mL = 
milliliters; L = liters; min = minute; mmoL = millimole; g/dL = grams per deciliter; U/L = units per liter; Data presented as mean 
± SD.

Table 4. Changes in Resting Heart Rate and Blood Pressure

Variable
SUPP (n = 20) PL (n = 20)

Pre Post Pre Post
WBC Count 5.99 ± 1.39 6.39 ± 1.69 6.07 ± 1.29 5.98 ± 1.46 
RBC Count 4.63 ± 0.54 4.63 ± 0.6 4.73 ± 0.59 4.65 ± 0.62 
Hemoglobin 13.68 ± 2.03 13.54 ± 2.05 13.79 ± 0.96 13.61 ± 1.46 

Hematocrit (%) 39.70 ± 7.53 41.17 ± 5.69 41.63 ± 2.63 41.13 ± 4.12 
MCV (fL) 89.04 ± 5.45 88.99 ± 5.83 88.82 ± 6.83 89.13 ± 6.86 
MCH (pg) 29.54 ± 2.58 29.26 ± 2.37 29.48 ± 2.65 29.53 ± 2.74 

MCHC (g/dL) 33.13 ± 1.26 32.84 ± 0.94 33.16 ± 0.96 33.08 ± 0.88 
RDW (%) 14.05 ± 1.47 14.10 ± 1.3 13.67 ± 0.96 13.90 ± 0.94 

Platelet Count 215.50 ± 47.29 222.75 ± 54.57 207.26 ± 45.93 207.60 ± 47.12 
Abs Neutrophils 3403.90 ± 1131.59 3790.05 ± 1660.26 3289.93 ± 1194.88 3482.25 ± 1198.47 

Abs Lymphocytes 1947.55 ± 471.27 1934.25 ± 570.38 2006.32 ± 640.55 1954.70 ± 533.08 
Abs Monocytes 428.90 ± 121.99 419.15 ± 124.16 414.32 ± 109.01 388.00 ± 118.35 
Abs Eosinophils 179.55 ± 122.19 213.00 ± 268.68 124.37 ± 98.59 131.50 ± 105.4 
Abs Basophils 30.20 ± 19.91 28.70 ± 15.06 25.37 ± 12.54 23.75 ± 7.89 

Neutrophils (%) 56.04 ± 7.41 57.75 ± 11.53 57.55 ± 6.69 57.39 ± 7.41 
Lymphocytes (%) 33.03 ± 6.47 31.60 ± 9.8 33.11 ± 6.92 33.32 ± 7.35 
Monocytes (%) 7.19 ± 1.45 6.70 ± 1.54 6.93 ± 1.56 6.66 ± 1.86 
Eosinophils (%) 3.22 ± 2.35 3.41 ± 4.37 1.98 ± 1.43 2.22 ± 1.76 
Basophils (%) 0.54 ± 0.43 0.50 ± 0.39 0.43 ± 0.19 0.42 ± 0.18 

† = Outside reference values; Pre = pre-supplementation; Post = post-supplementation; WBC = white blood cell; RBC = red 
blood cell; MCV = mean corpuscular volume; MCH = mean corpuscular hemoglobin; MCHC = mean corpuscular 
hemoglobin concentration; RDW = red blood cell distribution width; Abs = absolute; µL = microliters; g/dL = grams per 
deciliter; fL = femtoliter; pg = picograms; Data presented as mean ± SD.

Table 5. Changes in Complete Blood Counts

• Daily ingestion of approximately 200 mg · day-1 SRC for 28 days does not 
significantly affect blood lipids, metabolic blood chemistry profiles or blood counts. 

• No changes in resting cardiovascular measures were noted, suggesting that 
prolonged use of moderate amounts of SRC in young healthy caffeine users is both 
safe and tolerable. 

• This may have important relevance in professions, where continuous operations 
demand peak cognitive and physical performance for sustained periods of time.
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