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Abstract
Background: Female pattern hair loss (FPHL) is increasing- 
ly common and often presents with hair shedding. Spec- 
tral.DNC-N® contains anti-inflammatory actives and hair 
growth promoters. Objectives: To assess the efficacy and 
tolerability of Spectral DNC-N® (DS Laboratories, Inc.) in 
women with early FPHL and excessive shedding. Methods: 
Forty-nine patients were treated with Spectral DNC-N®, ap-
plied twice daily for 3 months; 28 patients were included in 
the 3-month treatment extension. Efficacy assessments in-
cluded the degree of hair shedding using the validated hair 
shedding visual scale, hair mass index (HMI), and photo-
graphic evaluation. Results: There was a statistically signifi-
cant decrease in hair shedding and a corresponding increase 
in HMI by month 3, which was maintained through month 6. 
The mean investigator-assessed hair shedding score de-
creased from 3.5 to 2.0 and the hair mass increased from 75.8 
to 84.3 mm2/cm2 by month 3 (both p < 0.01 compared with 

baseline). By month 6, the hair shedding score was reduced 
to 1.6 and the hair mass was maintained. Most patients (75%) 
showed an increase in global hair density. Conclusions: 
Spectral.DNC-N® significantly reduced hair shedding, with a 
corresponding increase in hair mass and density. These ef-
fects were already evident after 3 months’ treatment and fur-
ther improved in those patients who continued treatment to 
month 6. Tolerability was good and patient satisfaction lev-
els were high. © 2018 S. Karger AG, Basel

Introduction

Female pattern hair loss (FPHL) is a common condi-
tion that causes considerable patient distress. It affects 
over 21 million women in the United States [1] and can 
often lead to a reduction in quality of life and secondary 
morbidity [2]. FPHL is significantly associated with met-
abolic syndrome and its medical complications [3, 4]. It 
is characterized by slow progressive hair thinning that 
may or may not be associated with increased shedding, or 
by reduction in hair volume [5]. The prevalence of FPHL 
has been significantly increasing, suggesting that envi-
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ronmental factors may be involved [6]. It is slowly pro-
gressive and responds poorly to treatment. Hair loss 
pathophysiology involves many causal factors, and com-
bination therapy targeting different pathways is likely to 
be optimal.

The only FDA-approved treatment for FPHL, topical 
minoxidil, is applied twice daily for a minimum period of 
12 months. Although effective, women often do not toler-
ate topical minoxidil well, as it often causes itching and 
irritation. Studies indicate that minoxidil 5% foam may 
be as effective, with a lower incidence of skin irritation 
and improved aesthetics [7–9]. Clinical effects may not be 
noticeable for up to 6 months of continued daily use. The 
clinical effects are also unpredictable, may be mildly un-
appreciated by the patient and, if treatment is not contin-
ued indefinitely, improvements will be lost. As a result, 
the majority of FPHL patients remain untreated.

Spectral.DNC-N® (DS Laboratories, Inc.) is a topical 
solution containing numerous hair growth promoters, 
including pyrrolidinyl diaminopyrimidine oxide, azelaic 
acid, lysophosphatidic acid, copper tripeptide-1, myris-
toyl pentapeptide-17, adenosine, piroctone olamine, reti-
nol, and caffeine, in a novel nanosomal delivery system. 
These ingredients have been shown individually to stim-
ulate hair growth and, in many cases, to improve the ef-
ficacy of minoxidil treatment when used in combination.

This study is the first to investigate the effects of Spec-
tral.DNC-N® in women with early FPHL who also com-
plained of excessive shedding.

Methods

Female patients aged 18–60 years with early FPHL who com-
plained of increased hair shedding were treated with Spectral.
DNC-N® (1 mL twice daily applied to clean, dry hair) for 3 months, 
with the option to continue treatment for a further 3 months. 
FPHL was confirmed by trichoscopy and excessive shedding by a 
positive pull test. Patients with known hair shaft or scalp diseases 
other than FPHL and a history of minoxidil use (or other treat-
ments affecting hair growth) within the last 6 months prior to 
study entry were excluded from the study. Patients could continue 
to use their normal shampoo and conditioners and dye their hair, 
maintaining the same color and hairstyle.

Primary efficacy assessments included investigator and patient 
assessment of degree of hair shedding based on a 10-point visual 
analog scale relating to the patient’s hair type and length (short, 
medium, or long) [10], hair mass index (HMI) assessed by tri-
chometry, and photographic evaluation. Patients were instructed 
to collect and bring to visit the hair shed during a shampoo before 
starting the study and before the 3- and 6-month follow-up visits. 
The hair was collected 2 days after previous shampoo. HMI is a 
direct measurement of hair mass and is determined by the number 
of hair fibers (density) and hair diameter. HMI is not influenced 

by the length of the hair. It was measured using a cross-section tri-
chometer: a hand-held device “grabs” the bundle of hair from a  
2 × 2 cm scalp area in a J-slot and measures the cross-sectional area 
of the hair bundle. It then displays the trichometric index, which 
equals the bundle cross-sectional area in mm2/cm2 of scalp surface 
multiplied by 100 [11]. A separate locating strip allows repeated 
measurement of hair from the same scalp area without the use of 
tattoos.

The investigator-scored changes in hair density were evaluated 
from standardized photographs of a vertex view of the whole scalp, 
with hair parted in the center and combed away. Hair density was 
assessed using a 7-point scale (where –3 = greatly decreased and 
+3 = greatly increased).

Secondary assessments included a patient questionnaire of 
overall satisfaction and specific product characteristics such as 
smell, texture, and ease of use. Patients were also asked whether 
treatment made their hair feel dirty or caused itching. Additional 
tolerability (dryness and erythema) and oiliness were assessed at 
months 3 and 6.

Data from investigator- and subject-assessed hair shedding 
scores, HMI, and average global hair density from baseline as well 
as 3 and 6 months following Spectral.DNC-N® treatment was sta-
tistically analyzed using two-way repeated-measures analysis of 
variance followed by Bonferroni post-test to compare means. A  
p value ≤0.05 was considered statistically significant. In case of 
secondary assessments, data were compared using the means and 
medians of perceptions scores provided by the subjects following 
the use of Spectral.DNC-N®.

Results

Forty-nine women with confirmed early FPHL and ex-
cessive shedding were enrolled in the 3-month study; 28 
(57.1%) patients elected to continue treatment for a fur-
ther 3 months.

Hair Shedding
At baseline the mean scores for hair shedding as as-

sessed by the investigator and patient were 3.5 and 3.8, 
respectively. After 3 months’ treatment, a significant de-
crease in hair shedding score was noted. Mean scores 
were 2.0 and 2.1, respectively (p < 0.01 versus baseline). 
There was further improvement in hair shedding in those 
patients who were treated for a total of 6 months with 
mean scores of 1.6 and 1.8 (p < 0.01) (Fig. 1).

Hair Mass Index
As shown in Figure 2, there was a significant increase 

in HMI from baseline. HMI was increased from 75.83 ± 
25.10 to 84.31 ± 23.83 mm2/cm2 at 3 months and further 
to 88.87 ± 24.97 mm2/cm2 at the end of 6 months (p < 0.01 
versus baseline, p < 0.05 3 months versus 6 months).
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Global Photographic Assessment
As shown in Figure 3a, most patients (75%) showed an 

increase in global hair density as evaluated by the inves-
tigator. At month 3, 47% of patients had moderately or 
greatly increased hair density. By month 6, 96% of pa-
tients saw an improvement in their hair density. Also, the 
average hair density was significantly increased from 
baseline both at 3 and 6 months (p < 0.01). In addition, 
patients who continued treatment for 6 months showed 
statistically improved average global hair density in com-
parison to that observed at 3 months (Fig. 3b). A repre-
sentative case study is shown in Figure 4, including vid-
eodermoscopy.

Patient Satisfaction Assessment Questionnaire
The mean satisfaction score at month 3 was 7.43. By 

month 6, the mean score had increased to 8.12 (where  
10 = highest). More than 20% of patients rated their over-
all satisfaction as 10 (Figure 5).

The mean scores for each of the product characteris-
tics assessed (i.e., smell, texture, and ease of use) were 7.4, 
5.4, and 7.4, respectively (Figure 6). In addition, patients 
were asked whether the treatment made their hair dirty 
(3/49 and 1/28 patients at month 3 and 6 reported in the 
affirmative) or caused itching. The number of patients 
reporting no itching was 25/49 (mean score 2.2) at month 
3 and 18/28 (mean score 1.5) at month 6.

Discussion

FPHL is an increasing common and distressing condi-
tion that is difficult to treat successfully. The only ap-
proved treatment, topical minoxidil, has to be applied for 
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Fig. 1. Assessment of hair shedding by investigators (a) and patients (b) at baseline, month 3, and month 6. Data 
represent means ± standard deviations. ** p < 0.01.

120 *

**

100

80

60

40
0 3

Time, months

H
ai

r m
as

s i
nd

ex
, m

m
2 /

cm
2

6

Fig. 2. Assessment of hair mass index at baseline, month 3, and 
month 6. Data represent means ± standard deviations. * p < 0.05, 
** p < 0.01.
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a minimum period of 12 months. Adherence can be prob-
lematic as it must be applied daily and it can take up to  
6 months to see any benefit. If treatment is stopped, ben-
efits can be lost.

Combination therapy is an important consideration 
as the causes of FPHL are multifactorial. Spectral.DNC-
N® contains 5% nanoxidil (a liposome formulation 
containing a potassium channel opener, pyrrolidinyl 

diaminopyrimidine oxide, azelaic acid, lysophospha-
tidic acid, and copper tripeptide-1) in addition to a 
number of other recognized hair growth promoters  
and ingredients with anti-inflammatory properties.  
We were able to demonstrate a significant reduction in 
hair shedding and increased hair mass/density within  
3 months (p < 0.01). In particular, the hair shedding 
score decreased by one-third from baseline by month 3 
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Fig. 3. Assessment of global hair density (a) and average hair density (b) at baseline, month 3, and month 6. Data represent means ± 
standard deviations. * p < 0.05, ** p < 0.01.
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Fig. 4. Photographs and videodermoscopy 
results of a representative case study at 
baseline, month 3, and month 6.
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and by two-thirds by months 6. The HMI increased by 
> 10% after 3 months, and this increase remained stable 
at 6 months. Hair density improved in almost half of the 
patients after 3 months and in nearly 100% of the pa-
tients after 6 months.

The regimen was well tolerated, and patients indicated 
a high degree of satisfaction. Investigator- and subject-
assessed efficacy and subject satisfaction with this novel 
regimen provide clinicians with an effective treatment 
option for FPHL that also provides a high level of patient 
satisfaction, which may help promote patient adherence 
to long-term treatment.

Spectral.DNC-N® is a cosmetic treatment and we have 
no data so far to compare its efficacy to medical treat-
ments such as topical minoxidil. The limitations of this 
study include that it was open and that the number of pa-
tients was small.

Conclusion

There is no cure for FPHL and patient expectations 
should be managed accordingly. The aim of treatment is 
to slow the rate of hair loss progression. Self-confidence 
may be improved by any resultant hair thickening. Three 
months’ treatment with Spectral.DNC-N® considerably 
reduced hair shedding and increased hair mass and den-

sity, with further improvements seen in patients who 
elected to continue treatment. Spectral.DNC-N® was 
well tolerated, with a high level of patient satisfaction.
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(n = 49; 0 = not satisfied, 10 = very satisfied).
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