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1  Introduction

Several decades of acupuncture research has yielded results 
clearly demonstrating that acupuncture is a complex interven-
tion with many mechanisms of action, affecting multiple 
body systems. Its clinical effectiveness is based on specific 
characteristics, the primary one being the insertion of 
needles into particular points on the body. Non-specific 
components also play a part, and they may include thus-
far unexplored non-mechanical and non-psychological 

active factors that originate from the acupuncturist. Table 
1 shows elements of acupuncture treatments that have 
been investigated or discussed so far.

The treatments are based on a diagnosis according to the 
rules of traditional Chinese medicine (TCM). Very recently 
it has been discovered by metabolomics that some patterns 
described in TCM have a correlate in biomedicine[2,3].

Meridians and acupuncture points are proposed to exert 
effects and properties beyond the immediate surrounding 
tissue. Different researchers have proposed that they correspond 
to connective tissue planes[7] and have lower electrical 
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impedance[4,5].
Two common strategies for investigating the specific 

effects of inserting needles at acupuncture points are 
placebo needles, and sham needling. Researchers invented 
placebo needles[8,9,28], whereby the needles appear to penetrate 
the subject’s skin upon use, but in fact they do not 
actually penetrate the skin. Sham points, or so-called non-
acupuncture points, do not lie on meridians and have been 
used as controls. Some studies found that needling these 
control points often resulted in decreased pain scores[29], 
so the specificity of acupuncture points had temporarily 
been questioned, but was substantiated again by a meta-
analysis by Vickers et al[30].

Nevertheless, the clear improvements reported by patients 
receiving needling at non-acupuncture points also indicate 
that other elements influence the treatment outcome. Manual 
or electrical needle stimulation[1] and the patient’s Deqi 
feeling[1,13,15] are posited to be among these other components.

While the patients’ expectations and beliefs are increasingly 
becoming subjects of further investigation[14,18,19], some 
aspects of the acupuncturist’s role still remain unclear. Is 
it sufficient to correctly identify the patient’s TCM pattern, 
to put needles into the correct acupuncture point locations 
and to stimulate them? How important is the acupuncturist’s 

perception of qi[13]? And do non-mechanical and non-
psychological active factors originating from the acupuncturist 
(that we provisionally term “therapeutic qi”) contribute to 
the treatment’s effectiveness? 

In order to investigate the influence of non-mechanical 
components such as therapeutic qi, we introduce two 
novel devices into basic acupuncture research. The first 
device allows the researcher to insert needles without 
touching them, while the second one locks the needle in 
its place, so that it can be stimulated via touch and mental 
focus, but not by the commonly-used manual manipula-
tions of rotating, or lifting and thrusting.

2  Materials and methods

2.1  Construction of the Acuplicator (device 1)
Figure 1 shows the construction plan of the Acuplicator, 

which allows the mechanical insertion of acupuncture needles. 
The force was set to 3 N with a precision scale. Once adjusted, 
the force remained constant over the series of experiments. 
The Acuplicator was manufactured from chromium-nickel 
steel by Soudronic AG, Bergdietikon, Switzerland. 
2.2  Needling details

Neiguan (PC6) was chosen as it is a widely-used and 
well-studied acupuncture point[31,32]. PC6 was localized 
on the right forearm, 2 cun above the wrist joint space, 
between the tendons of musculus palmaris longus and 
musculus flexor carpi radialis. Sterile stainless steel needles 
with a diameter of 0.3 mm and a length of 59.8 mm 
(Haeng Lim Seo Won, Kyungki-Do, Korea) were used. 
The needles had polyethene guide tubes, which were cut 
to a length of 45.8 mm for the experiments. Needles were 
inserted using the Acuplicator and were not touched by 
hand. The insertion depth was subsequently measured using 
a depth gauge. Experiments were performed by RJH, who is a 
licensed acupuncturist with 10 years of practical experience.
2.3  Construction of the Veliusator (device 2)

The construction plan of the Veliusator is shown in Figure 2. 
To ensure the proper mechanical fixing of the acupuncture 
needle, the device provides two slides with rubber jaws, 
which clamp the needle after its insertion. The slides are 
tightened by two fasteners and subsequently locked down 
by a wing nut. The Veliusator was manufactured from 
birch plywood by RJH.

To examine whether mechanical movements are transferred 
from the handle to the needle tip when the needle is 
fixed within the Veliusator, a needle was inserted into 
foam simulating a human forearm. The needle was 
detected between the rubber jaws and the foam by an electro-
pneumatic precision length gauge with a motoric-tactile 
sensor (Heidenhain length gauge 100 mm, Heidenhain 
GmbH, Traunreut, Germany), a device that measures 
distances and movements in the range of μm. While 

Table 1  Specific and non-specific elements of acupuncture 
treatments which have been investigated and may influence the 
treatment outcome

Specific for acupuncture

Traditional Chinese medicine (TCM) diagnosis, TCM pattern[1-3]

Meridians[4-6]

Acupuncture points[1,4,6,7]

Needle insertion (except for laser acupuncture) [8,9]

Needle stimulation (mechanical or electrical or laser) [1,10-12]

De qi (perceived by patient) [1,13-16]

Needle grasp (perceived by acupuncturist) [10]

Number of needles[17]

Needle retention time[1,14]

Non-specific for acupuncture

Patient’s expectations or belief[14,18,19]

Acupuncturist’s expectations or belief[18,20]

Acupuncturist’s intention[21]

Communication[22-24]

Therapeutic relationship[22]

Acupuncturist’s skills and experience[1,23]

Cultural background[25]

Number or frequency of treatments[1]

Placebo effects[26,27]
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Figure 1  Construction plan of the Acuplicator
Numbers represent distances in mm. A, B and C are corresponding sections on the different views of the device.

intensively moving the needle handle, the movement of 
the needle on the inside of the Veliusator was monitored 
by the sensor.
2.4  Ethics

The research proposal was submitted to the regional 
ethics committee. The proposal was deemed exempt from 
formal evaluation and no ethical concerns over conducting 
this study were raised. Written informed consent was obtained 
from all volunteers, and all data were made anonymous 
before analysis.
2.5  Participants

Students and staff of the Tao Chi School in Zurich, 
Switzerland, participated in this study. Of the 23 volunteers, 
19 were women and 4 were men; the average age was 
38 years (range 27 – 58 years). The experiments were 
performed at the Tao Chi School, Zurich, Switzerland, 
from August to December 2012.
2.6  Statistics

SPSS Statistics 20.0 (IBM, Armonk, USA) was used to 
calculate the mean insertion depth and standard deviation 
(SD). 

3  Results

3.1  Use of the Acuplicator
Figure 3 shows the Acuplicator in use. The needle with 

a shortened guide tube is inserted into the device. The device 
is then placed on the acupuncture point and the tension 
of the pressure spring is released by moving a lever. 
When the force in the Acuplicator was set to 3 N, the mean 
insertion depth of the needles at PC6 was 12.3 mm (SD 
1.5 mm, range 9.5 – 15.0 mm, n=23). 
3.2  Use of the Veliusator

Figure 4 shows how the Veliusator locks the needle 
that has previously been inserted at PC6. Even with 
intense manipulation of the needle handle, no movements 
within ± 1 μm could be detected by a precision length 
gauge (n=10).

4  Discussion

Acupuncture studies often focus on the specificity 
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whether or not the acupuncturist touches the needle handle 
while mechanical movements to the inserted part of the 
needle are controlled for by a second device (the Veliusator).

This study has a few limitations. First, with the current 
version of the Veliusator with its small diameter, only one 
point on the arm can be used. A larger version, however, could 
be easily built to be used on legs. Second, the construction 
of the devices and the experiments with the Acuplicator 
have been performed by the same investigator. Thus, a 
potential bias cannot completely be excluded. And third, 
future experiments that utilize these devices will still have 
to verify the hypothesis of a non-mechanical factor playing 
a role in acupuncture.

Our initial results show that the Acuplicator inserts 
acupuncture needles at PC6 to a depth of (12.3 ± 1.5) mm. 
This is comparable to the mean penetration depth of 

Figure 2  Construction plan of the Veliusator
Numbers represent distances in mm. A, B and C are corresponding sections on the different views of the device.

of needle insertion into predefined points. Thus, tools 
like placebo needles have been invented to investigate 
whether penetrating the skin has any effect on outcome 
parameters in patients or healthy volunteers while blinding 
the patients[8,33]. Some of these placebo needles are 
designed in such a way that the acupuncturist himself can 
be blinded[9,28,34-36]. Mechanical factors are proposed to be 
responsible for the therapeutic effect of acupuncture[10], 
and methods have been developed to quantify the displace-
ment and rotation during needling[12].

We hypothesize that there is also a non-mechanical factor 
transmitted from the acupuncturist via the needle to the 
patient. Therefore, we have designed a device (Acuplicator) 
that allows the researcher to insert needles without touching 
them. The aim of our studies is not to blind the volunteers 
to needling, but rather to investigate if they can distinguish 
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(11.9 ± 3.1) mm manually reached when seeking for 
Deqi[32]. Experiments are now under way to investigating 
whether blinded volunteers can tell if the needle handle 
is touched by an acupuncturist when the needle is locked. 
To avoid simply feeling the warmth of the acupuncturist’s 
hand, wooden boards were mounted on top of the Veliusator 
(Figure 4). In yet another set of experiments, we are investi-
gating whether an objectively measurable parameter such 

as the heart rate variability[37] changes from touching the 
needle inserted at PC6.

Volunteers can easily be blinded by placing the Veliusator 
behind a screen through which they hold their arms. The 
acupuncturist can also be blinded by locking a dummy 
needle in the Veliusator that has not been inserted into the 
volunteer’s arm, when the setup is done by a second person. 

Thus, these novel devices are suitable for studying a 

Figure 3  Acuplicator in use.

Figure 4  Veliusator in use
(a) With open slides. (b) With locked slides. The wooden boards above 
the volunteer’s hand serve as insulation, so that the volunteer does not 
feel the warmth of the acupuncturist’s hand.
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specific aspect of the mechanism of acupuncture.
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