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and follicles. The less hair there is, the more low-level 
laser-light will be able to reach into the top surface layers of 
the scalp. Human skin tissues are translucent to light at these 
wavelengths. 
[0019] Single wavelength monochromatic light from ver-
tical cavity surface emitting laser (VCSEL) devices is pre-
ferred over light emitting diodes (LED's). 
[0020] Human tissues are such that light at wavelengths in 
the near-infrared (NIR) region penetrate deeply and with 
minimal absorption through high scattering. A first NIR 
"optical tissue window" is conventionally known to admit 
wavelengths in the range of 650-950 nm Longer NIR 
wavelengths suffer from water absorption peaks, and a 
dearth of NIR-CCD detectors has hindered scientific obser-
vations. A second NIR spectral window exists from 1100 to 
1350 nm. Anew third NIR optical window was only recently 
identified in the range of 1600-1870 nm A possible fourth 
optical window seems to be centered at 2200 nm 
[0021] Low-level laser-light scalp-hair therapy helmet 
device 100 includes an outer shell 102 that supports all the 
other components in one assembly. Such outer shell 102 is 
vented to allow heated air to escape and a cooling flow of air 
from beneath to circulate through. Excessive heat buildup is 
to be avoided, it can cause discomfort to the user, it will 
reduce the conversion efficiencies of the laser devices, and 
components like batteries can be damaged. The loss of 
conversion efficiencies of the laser devices not only causes 
battery power to be wasted, it causes less of the therapeutic 
laser light to be delivered into the scalp. 
[0022] A number of sensors 104-107 provide a mixture of 
temperature and/or proximity detection. They are used to 
sense battery temperature of rechargeable battery 112 and 
the temperature of vented inner shell 140. The object of the 
battery temperature measurement is to allow a controller 110 
to shut off the battery load if it's overheating. For example, 
the battery is rated for 2200-milliamp hour @ 3.7-VDC. The 
object of the vented inner shell temperature measurement is 
to allow the controller 110 to shut off the laser arrays 
130-135 and prevent more than a two-degree Fahrenheit 
(2-F°) temperature rise of the user scalp over ambient. At 
least one sensor 104-107 detects the proximity of user scalp 
202 (FIG. 2), and controller 110 is programmed to shutdown 
power and operation if the user is not actually wearing the 
helmet device 100. 
[0023] A popular-type USB charger 114 plugs into a 
micro-USB socket 116 to charge battery 112. Alternatively, 
a charge can be received from a conventional USB connec-
tion to a laptop computer. A master switch 118 controls basic 
on/off functions and can be manipulated to produce alter-
native operational modes in power/timing/zone controller 
110. It is fitted inside with red-green-yellow LED lights 
119A-119C to visually provide operational status feedback 
to local users. 
[0024] A Bluetooth low energy (BLE) wireless transceiver 
120 supports Internet communication and reporting of the 
operational status, therapy logs, and use profiles collected, 
processed, stored, and provided by controller 110 to a 
centralized server. WiFi and other types of wireless trans-
ceivers can also be used for communication with the Internet 
and specialized servers in virtual private networks (VPNs). 
In future, a better wireless solution than BLE may present 
itself, but for right now BLE seems a good choice. 
[0025] A speech synthesizer 121 and a loudspeaker 122 
are included to speak operational instructions and status to 

the user. Several different languages can be selected to be 
spoken. The vocabulary and phrases used in such speech are 
very simple. 
[0026] Several laser arrays A-F 130-135 are mounted 
inside the outer shell 102 in an overhead arch. These laser 
arrays A-F 130-135 are generally about an inch or two 
square and arranged in tiles for 100% laser light coverage of 
the user's entire scalp. The users' scalps may be divided into 
zones, e.g., the frontal scalp, parietal scalp, and temporal 
scalp (FIGS. 3A-3B). 
[0027] However, in current embodiments we've found it 
best to treat all areas of the scalp together at the same time 
and not divide treatments into zones. 
[0028] The power/timing/zone controller 110 allows the 
laser arrays A-F 130-135 to be switched on/off to limit 
laser-light therapy to just one or more of the scalp zones. The 
power/timing/zone controller 110 also limits exposure times 
and can shut off power early if the user's scalp is not 
detected at all with a proximity sensor. A full therapy session 
is twenty minutes in duration. 
[0029] In one example shown here, a total of eighty 
vertical-cavity surface-emitting laser (VCSEL) devices 
capable of delivering 3-6 joules of light energy per square 
centimeter of scalp are arranged on the several laser arrays 
A-F 130-135. Two hundred such laser devices would also be 
a useful alternative embodiment. The precise number of 
VCSEL devices employed is less important that the cover-
age and exposures actually realized in use. Lenses and 
diffusers could be used to economize on the number of 
VCSEL devices, and/or make what there are more effective. 
[0030] The target range of therapeutic amounts of energy 
delivered to the scalp appear to be in the range of 3-6 
joules/cm2 over a twenty minute session. About 4-6 joules/ 
cm2 of energy is considered to be optimum. The total in 
joules is equal to the number of watts per diode, times the 
number of VCSELs, multiplied by the time in seconds. The 
energy density, (J/cm2)—watts per VCSEL multiplied by 
time in seconds divided by the coverage area (cm2). Treat-
ment time (secs)—energy density (J/cm2)/output power den-
sity (W/cm2). 
[0031] Newer future products are contemplated to employ 
only forty VCSEL's total. 
[0032] The operational distances, and thus the ambient 
light levels delivered by the many VCSEL's to the users' 
scalps must be consistent, uniform, and controlled. One 
centimeter spacers are used to limit the VCSEL-to-scalp 
separation distance. The area spacing between VCSEL's is 
empirically determined to provide balanced light uniformity. 
The power/timing/zone controller 110 is used for dynamic 
on/off control. It could modulate the electrical power it 
switches to the VCSEL's to control light intensities on the 
users' scalps. 
[0033] A vented clear inner shell 140 is mounted with 
spacers to the outer shell 102 and protects the several laser 
arrays A-F 130-135 from being rubbed, scraped, or torn by 
the users. A number of sponge rubber stick-on comfort pads 
142-144 are provided loose for the users to place them inside 
the inner shell 140 at points they like best. 
[0034] Controller 110 maintains the operational status and 
therapy logs for helmet device 100, e.g., with a microcon-
troller and non-volatile flash memory. Controller 110 is 
disposed on a flexible printed circuit with the plurality of 
individually controllable laser arrays and connected to con-
trol each according to predefined therapeutic profiles and 








	Front Page
	Drawings
	Specification
	Claims

