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Progress of pulsed electromagnetic fields” effect on tissue wound repair

NIU Ying—ying' reviewing , JIAQ ,‘ﬂing—keE nhe’n'fing
[ 1. Xinjiang Medical University, Urumgi 830000, Xinjiang; China; 2. Department of Biomedical Engineering s Gen-
eral Hospital of Xinjiang Military Area Command, Urumqi 830000, Xinjiang. China)

[bstract] A large number of studies have confirmed that pulsed electromagnetic fields [ PEMF} can promote tissue repair,
and some related studies have achieved remarkable resulis with being applied to clinical practice. Therefore, it is important 1o analyze
and summarize the advances of the biological effects of PEMF on tissue wound repair. Initially, the applied research results of PEMF
are described in the repair of different tissues. Besides, the mechanism of biological effects of PEMF is analyzed. At last. a scientific
conception for the research of PEMF on tissue repair is put forward and provides a possible theoretical basis for expanding the applica—
tion of PEMF.

[Key words] pulsed electromagnetic fields| PEMF] ; tissue repair; wound healing; biological effect; mechanism of action
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Progress of Low Frequency Pulsed Electromagnetic Fields against
Neurological Disease

WEI Qing-chuan, LI Yi, HE Cheng-qi, YANG Lin
(Center of Rehabilitation Medicine , West China Hospital , Sichuan University

Rehabilitation Key Laboratory of Sichuan Province , Chengdu, 610041)

Abstract: Low frequency pulsed electromagnetic fields is a non-invasive and safe physical therapy, and it has been
used as a clinical adjuvant treatment of bone fracture, osteoarthritis, femur head necrosis, osteoporosis and cartilage
injury. In addition to the effect of promoting fracture healing and the proliferation of chondrocytes, and increasing bone
density, recent researches have shown that low frequency pulsed electromagnetic fields have the potential to treat
neurological disease and ameliorate nerve injury symptoms. Therefore, this paper reviewed the progress of efficacy and
mechanism of low frequency pulsed electromagnetic fields on stroke, Parkinson’s disease and multiple sclerosis, so as to
provide some new idea for the treatment of the diseases.

Key words: low frequency pulsed electromagnetic fields ; stroke; Parkinson’s disease ; multiple sclerosis
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Clinical research progress of pulsed electromagnetic field in the treatment of osteoporosis
YANG Jiancheng', ZENG Yuhong'

Department of Osle()p()msis. Hunghui Hospilul, Xi’an Jiaotong University , Xi"an 710054, China

* Corresponding author: ZENG Yuhong: Email: xahhzyh@ 163.com

Abstract: Pulsed electromagnetic field ( PEMF) ; as a non-invasive, safe and effective physical therapy, is first applied in treating
patients with delayed healing and non-union of fractures, and is now used as a clinical adjunct in the treatment of osteoporosis. In
vitro and animal studies have demonstrated that PEMF stimulates bone formation by osteoblasts and inhibits bone resorption by
osteoclasts, ultimately achieving structural integrity of bone and preservation of bone mass and bone strength. A large number of
clinical studies have also shown that PEMF has satisfactory therapeutic effect on increasing bone mineral density, relieving pain, and
improving life quality of patients with osteoporosis. However, the certainty of the positive effects of PEMF on osteoporosis still
needs to be further investigated. In this review, we summarize the relevant clinical literature on PEMF for the treatment of

osteoporosis in the domestic and overseas, and discuss the possible mechanisms, aiming to provide some reference for future clinical

PEMFa B EEAIE

PEMF THERAPY AND VISION: SEEING THE DIFFERENCE

D. Todd Wylie, OD, FCOVD
Advanced Eyecare & Optical

412 E. 30th Avenue

Spokane, WASHINGTON 99203 USA

Introduction

By 2020, one third of the U.S. population will be over 60 years of age. My interests are in all areas of
eye care, particularly in vision development and vision therapy, which has led me to believe there is more
to eyesight than meets the eye. My other experience is with head trauma patients and nutrition

My introduction to PEMF Therapy was through a female head trauma patient working for a government
agency when her portable phone headset exploded on her head. This completely took out hearing in one ear
and resulted in a concussive head injury. We provided some vision therapy and light therapy and examining
near-point peripheral vision which gives a snapshot of the volume of information a person can process
through the visual system. Progress was slow going until she came in for her third progress visit and her
peripheral vision was 50% better. Startling difference after therapy progress had plateaued. When queried
whether she had been doing anything differently patient replied she had done 5 PEMFT sessions. She also
mentioned her neck and shoulders were feeling noticeably better as well. T had used PEMFT devices in the
past in the office and microcurrents with macular degeneration
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Pulsed electromagnetic fields
promote osteogenesis and
osseointegration of porous
titanium implants in bone defect
repair through a Wnt/3-catenin
signaling-associated mechanism

DaJing*, Mingming Zhai'", Shichao Tong?, Fei Xu?, Jing Cai®, Guanghao Shen?, Yan Wu*,
Xiaokang Li%, Kangning Xie?, Juan Liu', Qiaoling Xu® & Erping Luo!

Treatment of osseous defects remains a formidable clinical challenge. Porous titanium alloys (pTi)

have been emerging as ideal endosseous implants due to the excellent biocompatibility and structural
properties, whereas inadequate osseointegration poses risks for unreliable long-term implant stability.
Substantial evidence indicates that pulsed electromagnetic fields (PEMF), as a safe noninvasive
method, inhibit osteopenia/osteoporosis experimentally and clinically. We herein investigated the
efficiency and potential mechanisms of PEMF on is and osseoi of pTiin vitro

and in vivo. We demonstrate that PEMF enhanced cellular attachment and proliferation, andinduced
well-organized cytoskeleton for in vitro osteoblasts seeded in pTi. PEMF promoted gene expressions

in Runx2, OSX, COL-1 and Wnt/3-catenin signaling. PEMF-stimulated group exhibited higher Runx2,
Wntl, Lrp6 and 3-catenin protein expressions. In vivo results via juCT and histomorphometry show that
6-week and 12-week PEMF promoted osteogenesis, bone ingrowth and bone formation rate of pTiin
rabbit femoral bone defect. PEMF promoted femoral gene expressions of Runx2, BMP2, OCN and
Wnt/3-catenin signaling. Together, we demonstrate that PEMF improve osteogenesis and
osseointegration of pTi by promoting skeletal anabolic activities through a Wnt/3-catenin signaling-
associated mechanism. PEMF might become a promising biophysical modality for enhancing the repair
efficiency and quality of pTiin bone defect.

PEMFZ{ERIRIE (RiEBARBERES)
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Research Advance in Pulsed Electromagnetic Field Therapy of Osteoarthritis
LI Lan' ,ZHOU Jun'*
1. Department of Rehabilitation Medicine/Rehabiliiation Medicine Center/ Laboratory of Rehabilitation Medicine , the First
Affiliated Hospital of the University of South China , Hengyang 421001 , China; 2. Depariment of Rehabilitation Medicine ,
West China Hospital , Sichuan Unversity , Chengdu 611130, China
Corresponding author . ZHOU Jun , Email . zhoujun8005@ 163. com

Abstract ; Osteoarthritis is a chronic degenerative disease that can lead to joint dysfunction and disability,which is drawing
much attention due to its yearly increasing prevalence rate. At present,the clinical treatment of osteoarthritis mainly focuses on
relieving symptoms , preserving and improving joint function. Pulsed electromagnetic field ( PEMF) therapy is one of the physical

therapy methods for the treatment of osteoarthritis,which has the advantages of non-invasiveness, low cost,simple operation and

good safety and gradually attracts wide attention because of i pability of improving the osteoarthritis dysfunction through multi-
ple ways. The optimal parameter range for the maximum therapeutic effect of PEMF in the treatment of osteoarthritis ,its synergistic
effect in combination with other treatments ,and the safety of the clinical application are the research directions in the future.

Key words . Osteoarthritis; Pulsed electromagnetic field; Pl
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Design and implementation of an extremely low frequency pulsed

ical factor therapy

electromagnetic field system for diabetic complications

PAN Wei'? | PAN Wei-dong', XU Jing-jing'?,

(1. Beijing Key Laboratory of Bioelectromagnetics,

KONG Xiang-yang'~

Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China;

2. University of Chinese Academy of Sciences, Beijing 100049

China)
Abstract: As a lifelong metabolic disease, the diabetes has many complications. Studies have shown that pulsed
magnetic field can promote the deposition of collagen fibers, improve the orientation and arrangement of collagen fi-
bers, help diabetic wound healing, and take effects in promoting the healing of venous ulcers. To further explore
the intensity, pulse width, frequency and duration of the extremely low frequency pulsed electromagnetic field
(PEMF) for the treatment of diabetic complications, a new scheme was proposed in this study. Following the
scheme, the low frequency pulsed electromagnetic field with the intensity from 0 to 100mT and the frequency from
0 to 100Hz was designed based on the STM32 microcontroller technology. The ANSYS software was used to analyze
the magnetic field distribution of the coil to optimize the structure. As the core component, the STM32 MCU imple-

ments real-time measurements and control of production process. The pulse width was shortened by choosing swite-

hing devices and optimizing coils and commutating circuits. The temperature rise with coils was restricted by optimi-

zing the structure of coils. The test experiments showed that the new pattern of PEMF was easy to use with stable

PEMF; 2B HERRImHIEE

The efficacy and safety of the combination of
photobiomodulation therapy and pulsed electromagnetic field
therapy on androgenetic alopecia

Mi Soo Choi MD! | Byung Cheol Park MD, PhD*2

Department of Dermatology, Dankook
University Hospital, Cheonan, Republic
of Korea

“Beckman Laser Institute Korea, Cheonan
Campus, Dankook University, Cheonan,
Republic of Korea

Correspondence
Byung Cheol Park, Dankook University
Hospital, Department of Dermatology,
201, Manghyang-ro, Dongnam-gu,
Cheonan, Chungcheongnam-do, Republic
of Korea,

Email: 4exodus@hanmail.net

Funding information
Korea Health Industry Development
Institute; Korea Medical Device
Development Fund

PEMF;

Abstract

Background: Photobiomodulation therapy (PBMT) appears to be safe and effective
for hair loss. Pulsed electromagnetic field therapy (PEMF) also has a positive biological
effect on hair re-growth.

Objectives: We evaluated the efficacy and safety of both PBMT and PEMF for the
treatment of androgenetic alopecia (AGA).

Materials and Methods: This study was a 24-week, randomized, double-blind, sham
device-controlled trial. We recruited 80 subjects with androgenetic alopecia. The sub-
jects got treatment every week for the 1st 12weeks, every other week for the next
8weeks. PBMT entails 15-min therapy, and PEMF was carried out for 10 min.
Results: The baseline hair density was 114.57 (+28.75)/cm? and 113.31 (+30.07)/cm?
in both treatment and control groups. After 24 weeks of treatment, the mean hair
density increased to 139.37 (+:31.4)/cm? in the treatment group but only to 119.78
(+:31.92)/cm? in the control group. The difference between two groups was statisti-
cally significant (p<0.05). Based on the global assessment of independent experts,
the score was 0.41 (+0.62) in the treatment group and 0.07 (+0.45) in the control
group. Only very mild erythema or irritation was reported, and no serious adverse
reactions were reported.

Conclusions: A combination of PBMT and PEMF is a valid and safe treatment option
for AGA.

KEYWORDS
androgenetic alopecia, LLLT, low-level laser therapy, photobiomodulation therapy, pulsed
electromagnetic field therapy
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Effects of pulsed electromagnetic fields on acute hindlimb

ischemia diabetic rats in microcirculation angiogenesis

Candidate for master: Pan Yun hu
Supervisor:Guo Wen yi
Department of Cardiovasology, Xijing hospital, Fourth Military Medical
University,
Xi'an 710032, China

Abstract

Background

Ischemic diseases, particularly in diabetics, result in significant morbidity
and mortality and have a profound economic impact. To ischemic disease,
therapeutic angiogenesis is the focus of current research.Stem and progenitor
cell therapy, protein of promoting angiogenesis factor therapy and gene
therapy were the main methods to improve neovascularization and function of
ischemic tissue. These methods in ischemic diseases have certain effect, but
they were expensive, technically, especially to our country of lack of medical
resources, it is still very difficult for the general clinical promotion. Therefore,

we need an effective treatment..

PEMFREMERSE

Maria Radeva, Maya Lambrera, Plamena Angelova, Nelly Traitcheva, Hermann Berg

( Laboratory of Bioelectrochemistry, Campus Beutenberg, Jena, Germany)

Abstract: weak pulsating sinusoidal electromagnetic fields ( PEMF) have been applied to change
membrane permeation and induction of apoptosis ( necrosis ). In the case of suspension of human
cancer cells U-937 and K-562 inside of Helmholiz-coils the amplitude of PEMF B =10 and at 39mT
(at 50 Hz) was combined gradually with the cytotoxic agent actinomyein-C on one hand with its no-
vel photodynamic activity on the other.

Depending on temperature, pH-value and treatment time the necrosis of these cells was deter-
mined by means of trypan blue staining as well as the induced apoptosis by FACScan technique.
Synergisms were discovered yielding high rates of cell death for three combinations:

I.  PEMF + hyperthermia or Cand) hyperacidity

II. PEMF + cytostatic drugs in the dark

III. PEMF + cytostatic drugs irradiated by visible light ( photodynamic effect )

The selection of cytostatic drugs as actinomycin-C and some anthracyclines was to prove their

photodynamic activity, which is suitable to enhance their cytotoxic effects.

PEMF{EiE=E HRRKEFNIRTE

Microcirculatory effects of pulsed electromagnetic fields

Thomas L. Smith *, Donna Wong-Gibbons, Jane Maultsby

Department of Orthapaedic Surgery. Wake Forest Unlversity School of Medicine, Medicd] Center Bivd., Winston-Salem, NC 27157-1070, USA
Received 27 September 2002; accepted 9 June 2003

Abstract

Purpose: Pulsed electromagnetic fields (PEMF) are used clinically to expedite healing of fracture non-unions, however, the
mechanism of action by which PEMF stimulation is effective is unknown. The current study examined the acute effects of PEMF
stimulation on arteriolar microvessel diameters in the rat cremaster muscle. The study hypothesis was that PEMF would increase
arteriolar diameters. a potential mechanism involved in the healing process.

Methods: Local PEMF stimulation/sham stimulation of 2 or 60 min duration was delivered to the cremaster muscle of anes-
thetized rats. Arteriolar diameters were measured before and afier stimulation/sham stimulation using intravital microscopy. Sys-
temic hemodynamics also were monitored during PEMF stimulation.

Results: Local PEMF stimulation produced significant (p < 0.001) vasodilation, compared to pre-stimulation values, in cre-
masteric arterioles in anesthetized rats (n = 24). This dilation occurred after 2 min of stimulation (9% diameter increase) and after |
h of stimulation (8.7% diameter increase). Rats receiving “sham”™ stimulation (n = 15) demonstrated no statistically significant
change in arteriolar diameter following either “sham™ stimulation period. PEMF stimulation of the cremaster (n = 4 rats) did not
affect systemic arterial pressure or heart rate, nor was it associated with a change in tissue environmental temperature

Conclusions: These results support the hypothesis that local application of a specific PEMF waveform can elicit significant ar-
teriolar vasodilation. Systemic hemodynamics and environmental temperature could not account for the observed microvascular
responses.

@ 2003 Orthopaedic Research Socicty. Published by Elsevier Lid. All rights reserved.

Kevwards: PEMF; Microcirculation; Rats; Vascular mechanisms
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Effects of low-intensity pulsed electro-
magnetic fields on cardiovascular sys-

tem of rabbit

LUO Er-Ping'” | JIAO Li-Cheng' , SHEN Guang-Hao® , WU Xiao-
Ming* ,LU Li-Hua' , XU Qiao-Ling' ,LIU Lu-Wei’

'Research Center of Intelligent Information Processing, School
of Electronic Engineering, Xidian University, Xi'an 710071,
China , *Department of Military Medical Equipment & Metrology,
School of Biomedical Engineering, ' Department of Chemistry,
School of Pharmacy,School of Nursing,’Department of Outpa-
tient, Fourth Military Medical University,Xi’an 710033 , China

[ Abstract] AIM: To study the effects of exposing rabbits to
low-intensity pulsed electromagnetic fields ( PEMFs) on the
cardiovascular system. METHODS . Thirty female white big-
eared rabbits were randomly divided into three groups. Nor-
mal group was fed with normal diet, the other two groups
were fed with hypercholesterolemic diet but the magnetic
group was fed in 15 Hz pulsed electromagnetic fields
(8x107* T and 10 h/d). After eight weeks, the levels of

PEMFé30 i B R is Y TG Fia
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Product THz Tera-P90

Name and addreas of the applicant XIAMEN OLYMIDO IMPORT&EXPORT CO., LT!
ﬂauzn 503, Gaolin Middle Read, Hull District, Xlamen, Fujian,

XIAMEN OLYMIDO IMPORT&EXPORT CO
1602-A, 503, Gaolin Middle Road, Huli District, Xiamen, Fujian,
3

Name and address of the manufacturer

Name and addrass of the factory
Note; Whan more than ease rsport on page 2

Ratings and principal characteristics S B R )

Trademark (if any)

Customer's Testing Facility (CTF) Stage used

Madel / Type Ref. Pa0

Additional information (it necessary may alsa be | ~
reported on page 2)

A sample of the product was tested and found | 1EC 80335.2.115:2021
to be in conformity wit IEC B0335-1:2010 + A1:2013 + AZ 2016

As shown in the Test Repart Ref. No, which 240401108GZU-002
forms part of this Certificate

This CB Test Ce:

tificate is issued by the National Certification Body

Intertek Testing Semm (Singapare) Pte Lid

5, Pereira Road, M- ntertek g
e vl g

Singapore 368025

Date: 11 September 2024 Signature: Ong Keng Chuan

CB TEST CERTIFICATE

n

CB:iZ;
(BPREL

ntertek

Total Quality. Assured.

Test Verification of Conformity

Verification Number: 240311126GZU-VOC001

On the basis of the tests undertaken, the sample<s> of the below product has been tested by an accredited 3rd party laboratory in
accordance to the referenced specification<s>/standard<s> at the time the tests were carried out. This verification is part of the full
test report<s> and should be read in conjunction with it <thems>.

This document can be used in support of a claim in meeting relevant <EU>legislation and mandatory Conformity Marking. And in
accordance with EU law, the claim is the sole obligation of the Manufacturer/ importer.

Applicant Name & Address: XIAMEN OLYMIDO IMPORT&EXPORT CO., LTD
1602-4, 503, Gaolin middle road, Huli District, Xiamen, Fujian, China
Product Description: nuTera £90
Models/Type References:
Ratings & Principle zzmanv~ 50-60 Hz, 170 W, Class |

Characteristics:

Brand Names: (&

EN IEC 55014
ENIEC ssuu-z.zuu

EN IEC 61000-3-2:2019+A1:2021

EN 61000-3-3:2013+A1:2019+42:2021

Verification Issuing Office Name | Intertek Testing Services Shenzhen Ltd. Shunde Branch

& Address: Room 202/203/204, Block 8, Tianfulai International Industrial Park, No.3, Changfu
West Road, Rongli Community, Ronggui Subdistrict, Shunde District, Foshan,
Guangdong, China

Date of Tests: 12 March 2024-14 June 2024

Test Report Number(s): 240311126GZ5-001

Signature Dot ?’

Name: Owen Huang
Position: Team Leader

Date: 21 August 2024
Interte GFT-OP-11 (09 March 2024)

CE EMC 3%:
) B8 R AR MRS )

POOIES SIE &R PR:2s

ntertek

Total Quality. Assured.

Test Verification of Conformity
Verification Number: 240401106GZU-VOC001

On the basis of the tests undertaken, the sample<s> of the below product has been tested by an accredited 3rd party laboratory in
accordance to the referenced specification<s>/standard<s> at the time the tests were carried out. This verification is part of the full
test report<s> and should be read in conjunction with it <them>.

This document can be used in support of a claim in meeting relevant <EU> legislation and mandatory Conformity Marking. And in
‘accordance with EU law, the claim is the sole obligation of the Manufacturer/ Importer.

Applicant Name & Address: XIAMEN OLYMIDO IMPORT&EXPORT CO., LTD.

1602-A, 503, Gaolin Middle Road, Huli District, Xiamen, Fujian, China
Product Description: THz Tera-P30
Ratings & Principle 220-240 v, 50-60Hz, 170W, Class |

Characteristics:

Models/Type References P90
Specification<s>/Standards: Household and similar electrical appliances —Safet

EN 60335-1:2012 + A11:2014 + A13:2017 + A1:2019 + A2:2019 + A14:2019 +
A15:2021+A16:2023/Part 1: General requirements
EN IEC 60335-2-115: 2023+A11:2023/Part 2-115: Particular requirements for skin
beauty care appliances.
EN 62233: 2008/ Measurement methods for electromagnetic fields of household
appliances and similar apparatus with regard to human exposure
Low Voltage Directive 2014/35/EU

Verification Issuing Office Name | Intertek Testing Services Shenzhen Ltd. Guangzhou Branch

& Address: Room101/301/401/102/202/302/402/502/602/702/802, No. 7-2, Caipin Road,
Huangpu District, Guangzhou, Guangdong, China

Date of Tests: 01 April, 2024 to 19 Aug., 2024

Test Report Number(s) 240401106GZU-001: 19 Aug., 2024

Py b
Signature J
Name: Amy Ao
Position: Sr. Supervisor
Date: 19 Aug., 2024
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