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Automatic Artificial Hair Implant: Safety and Efficacy in
Androgenetic Alopecia. A Prospective Study with a Highly
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AIM: A multi - centre two years the long prospective open clinical study was conducted in five countries located in
four different continents from May 2015 to evaluate the clinical safety and efficacy of Automatic Biofibre hair
implant in male and female androgenetic alopecia. Biofibre®is a CE/TGA certified medical grade polyamide fibre
suitable for implantation.
MATERIAL AND METHODS: A total of 213 patients were enrolled in the study. Patients were assessed pre operatively by Hamilton scale grading and the percentage of scalp covered by hair. All the patients underwent
Biofibre hair implantation by a standardised surgical technique followed by adequate post-operative care. Efficacy
of the implant was evaluated by surgeons and patients bimonthly for the first year and trimonthly during the
second year. Any adverse effects were recorded during these visits.
RESULTS: At the completion of the study period, a total of 194 patients concluded the trial and the results were
statistically evaluated. Both Hamilton scale grading and covered area percent improved at the end of the study,
and subjective and objective evaluations revealed satisfactory results. Side effects were reported in only 18 cases
(9.27%) which were easily controlled by either topical or systemic treatment in 8 to 10 days.
CONCLUSION: Overall a successful result was noticed in 97.94% of patients with great psychological
satisfaction.
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Introduction
Clinical experience with synthetic hair
implantation began in Japan in the ‘70s and rapidly
spread all over the world as the correction of male
pattern baldness has always been a much soughtafter cosmetic surgical procedure. However, various
complications occurred due to the rampant use of this
technique by non - qualified personnel, poor patient
selection, unsterile operating conditions, and non biocompatible implant material [1]. Subsequently, in
1983, an FDA ban was issued against the
implantation of synthetic fibres, such as monoacrylic,

polyacrylic, polyester and natural processed human
hair [2], owing to the rising unpopularity for this
procedure amongst various dermatologists and
surgeons due to the many adverse outcomes
encountered [3].
With the advancements in biomedical
technology, many biocompatible inorganic materials
have come up, which have been more successful and
have resulted in many fewer complications.
Subsequent studies from Europe focused on
biocompatible synthetic fibres and a better technique
of insertion with proper medical protocols was
conducted to prevent complications such as
secondary infection or inflammation [4]. Investigations
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on suture materials revealed that a specific polyamide
mixture resulted in fewer foreign body reactions.
These medical-grade polyamides were therefore
selected to develop a biocompatible fibre for scalp
implantation, a human hair-like, melt dyed fibre
suitable for human use (Biofibre®, Medicap srl, Italy).

patients were tested for hypersensitivity by implanting
only 100 fibres as a test implant. If there were no
hypersensitivity reported in six weeks, 500 - 1200
fibres were further implanted per session at a gap of
minimum three weeks till a satisfactory cosmetic result
was obtained.

The UE in 1996 recognised the artificial hair
implant technique as medical act and included
artificial hair in the medical devices list, therefore
submitting it all safety standard requirements [5, 6]. In
the same year also Australian TGA approved artificial
hair use by qualified doctors in suitable clinics.

A standard operative technique was used for
all the patients in all the centres and a similar postoperative care was provided to avoid bias due to
different operators. A special needle- containing
automatic implanter was used to implant the fibre.
This instrument allows the operator to reach the right
depth in the scalp implanting the fibre until the knot
reaches the galea capitis. The fibres were spaced at a
minimum interval of 2 mm. Special attention and care
were paid by the operating surgeon to avoid
implanting two fibres at the same point and giving any
traction to the implanted fibre to avoid displacement of
the fiber superficially. Topical as well as systemic
antibiotics were prescribed to all cases for the next
seven days. In addition to this, all patients were asked
to use an antiseptic shampoo on alternate days for
seven days and avoid tar - based shampoos.

Materials and Methods
Biofibre®is a sterile, inert, UV - resistant,
highly bio - compatible, medical-grade polyamide fibre
which is 0.08 - 0.09 mm thick and 160 - 460 mm long
suitable for male and female implantation [7].
Approved colouring agents are incorporated
at the molecular level during the liquid extrusion
phase by creating a stable compound with no colour
migration. Biofibre® hair is available in 13 colours,
three different shapes (straight, wave, curly) and three
different lengths (15 cm, 30 cm, 45 cm). The fibres
can be washed and dried like natural hair, but they
should not be bleached or permanently waved. One
end of the fibre carries an open knot to anchor it to the
scalp tissue and to allow fibrosis. The special
reversible knot allows total fibre extraction in case of
need with no residues in the scalp. Histological
studies have shown that a keratin shield surrounds
the implanted fibres facing bacterial introduction [8].
This study began in May 2015, and 213 patients were
enrolled in the trial from five investigational centres in
agreement with the principles of the Declaration of
Helsinki. All patients signed an informed consent form
and were included according to the following inclusion
and exclusion criteria (Table 1). The patients came
from 4 different continents to have trials, resulting in
having different climate, habits and ethnicity.
Table 1: Patient inclusion and exclusion criteria
Patient inclusion and exclusion criteria
Inclusion Criteria
Age 25 to 65
Clinical diagnosis of androgenetic alopecia
and grading with Hamilton scoring
Good general health without any other
pathology of the scalp
Patients willing to return for follow up
Informed consent

The post - operative evaluation included:
efficacy (as judged by Hamilton scale grading,
covered area percent, surgeon and patient’s
subjective evaluation) and safety (as judged by
adverse events). Clinical examination and scalp
hygiene assessment were done bimonthly for the first
year and every three months for the second year. The
additional assessment was also done in case of any
adverse events.

Results
A total of 213 cases of different origins and
ethnicities were enrolled in the study, out of which 194
cases completed the trial. Only 19 cases underwent
test implantation and were excluded from the study for
the following reasons (three cases developed a
hypersensitivity reaction to test implants, six patients
opted out due to personal reasons, and ten cases
were lost to follow up).

Exclusion criteria
psychological disorders
dermatitis or any dermatosis of the scalp

Table 2: Patients with previous alopecia treatments. Is it
possible to move this table under the relative text reference

chronic metabolic disorders,
immunodeficiencies, allergies
patients not willing to return for follow up, or
with reduced therapeutic compliance
jobs where hygiene could not be guaranteed
and maintained

Topical treatments
Systemic treatments
Surgery

Demographic and anamnestic information
was collected with special regards to previous medical
or surgical treatments and any known allergies. All
patients underwent a preliminary dermatological
checkup followed by biochemical blood profiles. All

91 patients (46.91%)
24 patients (12.37%)
18 patients (9.28%)

Male patients represented the majority of the
study population: 165 men (85.05%) vs 29 female
(14.95%). The average age was 42 (± 4.78), with an
age range of 25 - 65 years, 133 patients (68.56%) had
taken previous treatments for alopecia (Table 2):
Food and/or respiratory allergies were
detected in 19 subjects (9.79%). However, in these
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patients, no hypersensitivities were reported to the
test implants. The average number of implanted fibres
was 2302 (SD2.805; size 200.9) ranging from 300 to
16000.The average duration of pain and tenderness in
the implant area was 2.3 days (SD 4.096; se 0.2933)
ranging from 1 - 20 days. A diagrammatic comparison
of the Hamilton scale grading before and after the trial
showed dramatic improvement (Fig. 1) with the
majority of the patients being in Hamilton grade II after
implantation.

Table 5: Complication rate in patients
Insignificant
Mild
Moderate

No. of patients
2
12
4

%
1.03
6.18
2.06

Insignificant adverse events like fibre curling
were observed in two cases (1.03%). Curling of the
fibre is often caused by wrong products application
and does not affect the scalp.

a)

b)

Figure 1: Grey - before; black – after hair implantation

Both subjective (physicians and patients’) and
efficacy evaluation data which were recorded on a
three-grade scale (1 = slight improvement, 2 =
moderate improvement, 3 = marked improvement)
showed moderate to marked improvement at the end
of the study. Average patients, surgeons’ and efficacy
evaluation grades were 2.54, 2.53, and 2.34
respectively.
Table 3: Paired T-test for Hamilton Scale Grading
Paired T-test for Hamilton Scale Grading
average grade before: 4.52
average grade of 2.33
t = 20. 823
p < 0.0001

Overall a successful result was noticed in
97.94% of the patients with psychological satisfaction.
Paired T-test for Hamilton Scale Grading and Covered
Area Percent gave statistically significant results
(Table 3, 4).
Table 4: Paired T-test for Covered Area Percent
Paired T-test for Covered Area Percent
average % before: 61.5
average % after: 85.3
t = -23.3
p < 0.0001

An annual rate of 10.61% was noticed.
Careful maintenance of post-operative scalp hygiene
and use of appropriate products contributes to
reducing the fall rate and recurrent folliculitis. These
fibres were found safe in 90.73% of cases. Adverse
events were clinically classified into three categories
(insignificant, mild, and moderate) and were observed
in only 18 cases (9.27%), (Table 5, Fig. 2a).

c)
d)
Figure 2: a) Complication; b) results; c) therapy; and d) results after
hair implant therapy

Mild side - effects comprising localised slight
inflammation and infection were recorded in 12 cases
(6.18%) which improved thanks to topical antiinflammatories and antibiotics with an average healing
time of 10.8 days. Staphylococci (aureus and
epidermoids),
Streptococcus
pyogenes,
and
corynebacteria (acnes and other strains) were the
microbial species repeatedly grown in the cultures in
these cases. Poor scalp hygiene, excessive
perspiration, dirty headgears, secondary seborrhea,
inadequate skin care were identified as the main risk
factors.
Moderate adverse events observed in four
cases (2.06%) also required some fibre removal,
when frank abscess or pustular inflammation were not
controlled by topical and systemic therapy. In these
cases,
microbiological
cultures
revealed
Staphylococcus aureus infection and systemic
antibiotic therapy (teicoplanin 400 mg. daily, im) was
added to the local treatment in order to control
infections. No residual damage or permanent scarring
was observed during the follow up period in any of
these cases .In none of the cases did we record any
further complications after healing (Fig. 2 b, c, d).
The results of this clinical trial demonstrate that
Biofibre® hair implantation provides satisfactory
results in both male and female cases of androgenetic
alopecia. Patients with psychological disorders,
autoimmune diseases, immunodeficiencies, lack of
personal hygiene have to be excluded [9][10].
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Before implantation

After implantation

indications are respected, this technique represents a
safe and efficacious method to treat androgenetic
alopecia with immediate aesthetic results providing
immense psychological comfort [11][12][13] to the
male and with particular attention to female patients
[14]. Use of wrong substances, of unsuitable
treatment and a lack of hygiene or correct after-care
can compromise the expected result. If problems
appear and can’t be successfully treated, a complete
fibre removal is performed without residues [15][16].
The Biofibre hair implant procedure can also be
performed in combination with other hair restoration
techniques such as follicular unit hair transplantation
to maximize final aesthetic result or in case of scarce
donor - area [17][19]. It is also an appropriate
technique to cover scalp scars such as post-burn and
post-traumatic scars [20][21]. Several implant tests on
alopecia total are and alopecia areata cases are
taking place with encouraging results.
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