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then injected intradermally into the selected 1-cm2 squares 
in the designated hemiscalp. From the manufacturer�s data 
sheet29 and third-party validation studies,30,31 the proprie-
tary gel plug was found to remove 99% of entrapped red 
blood cells and 92% of granulocytes, but released 86.2% 
of mononuclear cells and platelets, resulting in an 80% to 
85% e�ciency platelet recovery.

Procedure
Each hemiscalp was marked, with a matte lipstick pen, 
with a grid of one hundred 1-cm2 areas within a 4-sided 
squared area de�ned by a straight 10-cm line projected 
from midsagittal scalp and a 10-cm line along the an-
terior hairline (Figure 1). A� cubicle of nine 1-cm2 squares 
(7-9�cm posterior from the frontal hairline and 1-3�cm lat-
eral from midline) was designated as the �placebo-saline� 
zone in the paramedian midscalp on each hemiscalp. The 
remaining area of 91 squares was determined to be the 
�active-PRP� zone. Transdermal marks tattooed with Indian 
ink in 1 centralized square within the �placebo� zone, and 2 
squares (3�cm posterior from the frontal hairline and 4�cm 
from midline in the frontal scalp; 6�cm posterior from the 
frontal hairline and 8� cm from midline in the lateral mid-
scalp) in the �active� zone in each hemiscalp were desig-
nated as representative sites for repeat measurements of 
hair density, follicle diameter, and terminal/vellus�counts.

The scalp was prepped with Hibiclens antiseptic solu-
tion, rinsed with sterile water, and toweled dry. At the re-
quest of a subject, a 20�cm × 30�cm ring block (8�mL 0.5% 
lidocaine solution/2� mL sodium bicarbonate) provided 
su�cient anesthesia for the 200 injection sites on both 
halves of the treated scalp. Five PRP-�lled tuberculin syr-
inges attached to 30G needles were used to inject about 
0.05�mL of Batch A�PRP into each of 91 squares intrader-
mally on 1 hemiscalp. On the opposite side, 5 PRP-�lled 
tuberculin syringes injected about 0.05�mL of Batch B PRP 
intradermally into each of 91 squares. Each hemiscalp re-
ceived a total of approximately 5.0�mL Batch A�or 5.0�mL 
Batch B.�Each of the 9 squares within the �control� space 
was intradermally injected in a similar manner with 0.05�mL 
0.9% of sterile normal saline. No massaging was per-
formed on each treated hemiscalp to reduce unintentional 
spreading of PRP into the control zones. As the consist-
ency and color of the 2 di�erent PRP preparations were 
similar, the injecting physician and subjects were blinded 
to: (1) the preparation and loading of the 2 identically col-
ored PRP batches (A or B) within tuberculin syringes; and 
(2) the treatments delivered to each respective hemiscalp. 
As previously mentioned, the surgical registered nurse 
was aware of the identity of tested PRP solutions, and in-
structed the physician as to which batch and which side 
of the scalp were to be injected at baseline (V0) and at the 
Month 3 (V3) session. Subjects resumed their normal scalp 

shampoo without any active ingredients the night of the 
procedure.

Trichoscan Measurements and Safety 
Assessments
Trichoscan measurements were obtained from all subjects 
at baseline (V0) and Month 6 (V6). A�trained technician per-
formed 3 measurements at each tattooed site. The presence 
of permanent tattoo dots in 2 treatment squares (frontal 
and lateral midscalp) and 1 control square (paramedian 
midscalp) on each hemiscalp permitted greater accuracy 
and reproducibility of measurements. The occurrence of 
any safety issues or side-e�ect data were assessed at the 
V0, V3, and V6 appointments.

Statistical Analyses
The technician responsible for the collection of data re-
mained blinded with regard to treatment and control areas 
and was not present during treatment sessions. At the end 
of the clinical trial, the technician was unblinded in order to 
calculate and analyze each data�set.

The �nal data points were calculated by, �rst, averaging 
the 3 separate measurements at each of 6 tattooed sites of 
each subject at baseline (V0) and Month 6 (V6), and, second, 
obtaining the mean, or average, at each data set by calcu-
lating the sum of all sorted values at each of the individual 
6 sites from 8 subjects divided by the number values in the 
data set. Subjects� density, hair diameter, terminal hair den-
sity, and vellus hair density at Month 6 were compared with 
baseline values. Statistical analyses were performed with 
the mixed procedure of SAS 9.2 (SAS Institute Inc., Cary, 
NC). Values of P���0.05 were regarded as statistically sig-
ni�cant. Data are presented as mean [standard deviation].

RESULTS

The duration of the study extended from November 
2018 to March 2021 because of varying individual enroll-
ment and closing dates. The average follow-up time for 
all 8 subjects was estimated to be 6 to 8�months, while 
the range varied between 6 and 12�months because of 
scheduling issues. The baseline demographics of the 
4 males and 4 females (comprising 3 Caucasians, 2 
Asians, 2 Hispanics, and 1 Middle Eastern) are summar-
ized in Table 5. The 4 male subjects were assessed with 
Hamilton-Norwood Patterns Class� III to IV, and 4 female 
subjects were evaluated with Ludwig Patterns Stages I-4 
to II-2. The mean ages of males and females were com-
parable: 51.8� years (range, 34-65� years) and 51.3� years 
(range, 39-65� years), respectively. The weight, height, 
and BMI of the subjects did not change signi�cantly 
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during the study. Male and female subjects had a mean 
platelet count of 276,750 [113,546] and 245,000 [99,948] 
platelets/µL, respectively. The mean platelet concentra-
tion of PRP preparation, calculated based on 4.5-fold 
increases over baseline peripheral blood, in male and 
female subjects was 1,245,375 [510,962] and 1,102,500 

[449,773] platelets/µL, respectively. The average platelet 
percentage recovery in each 22-mL tube was found to 
be approximately 82% [10%] to 87% [10%]. From Coulter 
Counter analyses, the total mean number of platelets in 
5�mL of PRP Batch A�was 136,991,250 [56,206,022] and 
121,275,000 [49,475,242] in male and female subjects, 

Table 5.  Characteristics of Subjects Treated with 2 Dosages of PRP

Demographics Male Female

Age range (years) 34-65 39-65

Age (years) 51.8 [12.7] 51.3 [13.8]

Ethnicity   

  Caucasian 2 1

  Hispanic 1 1

  Asian 0 2

  Middle Eastern 1 0

Weight (kg) 88.8 [35.7] 59.5 [22.5]

Height (m) 1.7 [0.9] 1.6 [1.0]

BMI 32.5 [11.6] 22.6 [7.4]

Body fat 35.9 [13.0] 37.8 [13.8]

Baseline platelets/µL (whole blood) 276,750 [113,546] 245,000 [99,948] 

Mean PRP/µL (4.5-fold over baseline) 1,245,375 [510,962] 1,102,500 [449,773] 

Mean number of platelets in Batch A�PRP 
(5�mL)

136,991,250 [56,206,022] 121,275,000 [49,475,242] 

Mean number of platelets in Batch B PRP 
(5�mL)

273,982,500 [112,412,046] 242,550,000 [98,950,486] 

Duration of hair loss   

  Less than 6�years 1 2

  More than 6�years 3 2

Hair loss therapy   

  Finasteride 2 0

  Minoxidil 1 1

  Finasteride and minoxidil 0 0

  No therapy 1 3

Hair pattern loss Norwood-Hamilton Ludwig

 Class�III (frontal-temporal loss) Stage I-4 (midline widening)

 Class�III (early crown loss) Stage II-1 (increased widening with early  
di�used scalp thinning)

 Class�IV (band of hair separating frontal and crown 
loss)

Stage II-2 (more widening and thinning) 

Values are n or mean [standard deviation].
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respectively, in contrast to the calculated higher total 
mean total number of platelets in 5�mL of PRP Batch B of 
273,982,500 [112,412,046] and 242,550,000 [98,950,486] 
in male and female subjects, respectively. Three of 4 
male subjects experienced alopecia more than 6� years 
before PRP treatment, whereas 2 of 4 female subjects ob-
served alopecia less than 6�years before treatment. Male 
subjects who were treated with either minoxidil or �nas-
teride, and women subjects who were treated with min-
oxidil, expressed minimal satisfaction with their overall 
results after using these drugs for 6 to 12�months. These 
candidates were not on minoxidil or �nasteride for at 
least 1�year before entry to this PRP�study.

Hair Density Counts
No signi�cant di�erences were observed in baseline hair 
densities, follicular diameters, and terminal or vellus hair 
densities at the frontal or midscalp measurement sites in 
either hemiscalp or their �control zones,� as summarized 
in Table 6. After Month 6 (V6), all sites treated with either 
H- or L-PRP demonstrated increased mean hair densities 

compared with their respective baseline (V0) values at 
the frontal and midscalp sites. When comparing di�er-
ences in densities, however, H-PRP-treated sites yielded 
greater densities than L-PRP-treated sites (frontal, 12.6 
hairs/cm2 vs 9.3 hairs/cm2; midscalp, 28.2 hairs/cm2 
vs 25.6 hairs/cm2). The advantage of administering 
greater numbers of platelets became more apparent 
when assessing di�erences in absolute number values 
and their percentage changes from baseline values at 
H-PRP-treated sites (frontal, 12.6 hairs/11.4%; midscalp, 
28.2 hairs/27.4%) compared with L-PRP-treated sites 
(frontal, 9.3 hairs/8.4%; midscalp, 25.6 hairs/22.1%), and 
saline control midscalp sites (low, 2.3 hairs/2.0%; high, 
1.1 hairs/0.94%).

Follicle Diameter Measurements
After Month 6 (V6), all treated sites demonstrated numer-
ical increases in mean follicle diameter over their baseline 
(V0) values. When comparing di�erences in follicle diam-
eters, however, H-PRP-treated sites yielded greater diam-
eter changes than L-PRP-treated sites (frontal, 10.0�µm vs 

Table 6.  Relevant Hair-Growth Parameters by Trichoscan Analysis

Hair-growth parameters Session Control 1-cm2 square Frontal 1-cm2 square Midscalp 1-cm2 square

Low PRP High PRP Low PRP High PRP Low PRP High PRP

Hair density (no/cm2) V0 114.3 [34.8] 117.5 [45.6] 110.9 [44.8] 110.7 [29.7] 116.0 [53.2] 103.1 [45.6]

V6 116.6 [31.0] 118.6 [44.2] 120.2 [37.2] 123.3 [52.8] 141.6 [51.4] 131.3 [57.7]

Change Absolute number 2.3 1.1 9.3 12.6 25.6 28.2

% change 2.0 0.94 8.4 11.4 22.1 27.4

Follicle diameter (µm) V0 65.3 [28.8] 67.8 [24.2] 67.5 [29.2] 65.6 [19.4] 67.5 [27.2] 63.5 [29.2]

V6 66.8 [28.1] 69.2 [28.8] 74.9 [28.1] 75.6 [28.8] 78.6 [30.2] 80.5 [39.2]

Change Absolute number 1.5 1.4 7.4 10.0 11.1 17.0

% change 2.3 2.1 11.0 15.2 16.4 26.8

Terminal hair density (no/cm2) V0 88.2 [39.2] 86.5 [43.2] 86.9 [37.0] 87.5 [30.2] 90.3 [43.6] 94.0 [40.9]

V6 89.4 [23.0] 93.1 [33.4] 93.6 [30.1] 95.6 [38.2] 112.8 [31.5] 119.3 [45.6]

Change Absolute number 1.2 6.6 6.7 8.1 22.5 25.3

% change 1.4 7.6 7.7 9.3 24.9 26.9

Vellus hair density (no/cm2) V0 25.5 [16.6] 23.5 [17.9] 27.5 [18.8] 25.5 [20.6] 22.7 [16.1] 25.5 [12.0]

V6 27.5 [18.4] 26.5 [17.8] 32.6 [18.7] 27.8 [9.9] 23.5 [17.2] 27.8 [7.5]

Change Absolute number 2.0 3.0 5.1 2.3 0.8 2.3

% change 7.8 12.8 18.5 9.0 3.5 9.0

Values are n or mean [standard deviation]. V0, baseline; V6, 6�months.
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7.4� µm; midscalp, 17.0� µm vs 11.1� µm). The advantage of 
administering greater numbers of platelets became more 
apparent by assessing di�erences in absolute diameter 
values and their percentage changes from baseline values 
for H-PRP-treated sites (frontal, 10.0�µm/15.2%; midscalp, 
17.0�µm/26.8%) compared with L-PRP-treated sites (frontal: 
7.4� µm/11.0%; midscalp, 11.1� µm/16.4%) and saline control 
midscalp sites (low, 1.5�µm/2.3%; high, 1.4�µm/2.1%).

Terminal Hair Density
Doubling the number of platelets from lower to higher num-
bers produced absolute increases in terminal hair densities 
at Month 6 (V6) at both target sites over their baseline (V0) 
values. When comparing di�erences in densities, H-PRP-
treated sites yielded greater densities than L-PRP-treated 
sites (frontal, 95.6 hairs/cm2 vs 93.6 hairs/cm2; midscalp, 
119.3 hairs/cm2 vs 112.8 hairs/cm2). The advantage of ad-
ministering greater numbers of platelets became more 
apparent when assessing di�erences in absolute number 
values and their percentage changes from baseline values 
for H-PRP-treated sites (frontal, 8.1 hairs/9.3%; midscalp, 25.3 
hairs/26.9%) compared with L-PRP-treated sites (frontal, 6.7 
hairs/7.7%; midscalp, 22.5 hairs/24.9%) and saline control 
midscalp sites (low, 1.2 hairs/1.4%; high, 6.6 hairs/7.6%).

Vellus Hair Density
After Month 6 (V6), both H- and L-PRP groups demon-
strated minimal increases in mean hair density over their 
baseline (V0) values. When comparing di�erences in 
densities, however, H-PRP-treated sites yielded incon-
sistent changes from those observed at L-PRP-treated 
sites (frontal, 27.8 hairs/cm2 vs 32.6 hairs/cm2; midscalp, 
27.8 hairs/cm2 vs 23.5 hairs/cm2). The advantage of ad-
ministering greater numbers of platelets was not apparent 
when assessing di�erences in absolute number values 
and their percentage changes from baseline values at 
H-PRP-treated sites (frontal, 2.3 hairs/9.0%; midscalp, 2.3 
hairs/9.0%) compared with L-PRP-treated sites (frontal, 5.1 
hairs/18.5%; midscalp, 0.8 hairs/3.5%), and saline control 
midscalp sites (low, 2.0 hairs/7.8%; high, 3.0 hairs/12.8%).

Pull Test
None of the subjects exhibited a positive pull test in 8 
scalp zones either at baseline or at the Month 6 evaluation 
period with less than 0 to 1 hairs/pull site.

Global Questionnaire Assessments
All subjects and the investigator completed satisfaction and 
outcome questionnaires at baseline, Month 3, and Month 6 

on a 6-point scale (Figure 2). At Month 3, there were no dis-
cernible changes from baseline assessment. At Month 6, 6 
subjects (3 males; 3 females) and the investigator reported 
they were �satis�ed� with overall improvement in hair density, 
texture, thickness, growth rate, and uniformity. However, 1 
male subject (65�years old; 30+ years of alopecia; moderate 
results with combined prior treatments with �nasteride and 
minoxidil) and 1 female subject (63�years old; 35+ years of 
alopecia; minimal results from prior minoxidil treatments) ob-
served a global reduction in hair density and thickness at 
Month 6, while the investigator assessed a continuation of 
�satis�ed� improvements in these 2 subjects� parameters. 
There was no consensus from either the subjects or the 
investigator that the H-PRP-treated hemiscalp exhibited a 
more favorable outcome than the L-PRP-treated�side.

Tolerability and Safety
No adverse events (side e�ects or complications) were ob-
served throughout the study period of 6�months. No sub-
ject reported associated pain or discomfort, other than pain 
from needle insertions during the ring block. There were 
no observed infections or hair loss associated with the 
minimal trauma of intradermal injections or local swellings.

DISCUSSION

In this randomized, double-blind, placebo- and active-
controlled half-head, parallel-controlled study, the au-
thor demonstrated stimulatory e�ects of PRP on AGA in 
4 men and 4 women by phototrichoscan measurements. 

A B

Figure 2.  (A) A�61-year-old Hispanic female patient with 
sagittal alopecia extending from the frontal to vertex scalp 
in a Christmas tree con�guration at baseline evaluation. (B) 
Evaluation at 6�months after 2 administrations (baseline, V1; 
3�months, V3) of low numbers of PRP to the right hemiscalp 
and high numbers of PRP to the left hemiscalp demonstrating 
increased hair density and follicular diameters at both 
treatment sides. PRP, platelet-rich plasma.
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