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Abstract. – Surgical knife has been exten-
sively used in surgery for a number of years and
is the most widely used surgical instrument in
the world at present. Manual removal of the
blade can be difficult, particularly when the
scalpel is wet. Percutaneous injuries during
changing the scalpel blade may lead to serious
and potentially fatal infections from blood borne
pathogens such as hepatitis B virus (HBV), he-
patitis C (HCV), or human immunodeficiency
virus (HIV) and others including cytomega-
lovirus, herpes simplex virus and parvovirus
B19. In addition to the risk of illness and death
after an exposure, psychological trauma and
long-term disability are of great concern.

Many devices have been developed in an effort
to facilitate the removal of the blade from the
scalpel, and to render the removal procedure less
dangerous. But there is no device to both remove
and install the blade at the same time. In particu-
lar, the present invention relates to a scalpel
blade changer that enables a blade to be removed
from a scalpel and retained in the remover and at
the same time to install the blade on to the
scalpel handle.
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Exposure to blood borne pathogens via percuta-
neous sharp injuries or mucosal exposure has long
been considered to be an accepted occupational
hazard for the surgeons and operating room (OR)
personnel. Health care workers (HCWs) are
among those at highest risk of occupational infec-
tion from biological factors, as they are exposed to
human body fluids daily. Every year, hundreds of
thousands of HCWs are at risk of occupationally
acquired blood borne diseases as the result of nee-
dle stick and sharps injuries (NSSIs)1,2. NSSIs
have been one of the major issues in the protection
of HCWs, and vigorous preventive action has
been practiced worldwide in recent decades.
NSSIs may lead to serious and potentially fatal in-
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fections from blood borne pathogens such as he-
patitis B virus (HBV), hepatitis C (HCV), or hu-
man immunodeficiency virus (HIV)3 and other
blood borne pathogens including cytomegalovirus,
herpes simplex virus and parvovirus B194.

In addition to the risk of illness and death after
an exposure, psychological trauma and long-term
disability are of great concern. Historically, the
operating room has been second only to patient
rooms in the frequency of reported injuries5. The
surgical environment is unique among health
care settings in that it is blood-intensive, requires
extensive manipulation of sharp instruments, of-
ten with compromised visual cues, and involves
highly orchestrated interactions among members
of the surgical team. These special circumstances
place surgical personnel at higher risk of percuta-
neous injury and blood exposure than most other
health care professionals6-10. Also, the prevalence
of blood borne pathogen infection among surgi-
cal patients in some settings is disturbingly high.
In a recent study in an urban hospital, as many as
38% of surgical procedures involved a patient in-
fected with at least 1 blood borne pathogen11.

The number of occupationally infected surgi-
cal personnel in the United States is not known,
but Centers for Disease Control and Prevention
reported 10 possible or documented cases of oc-
cupationally transmitted HIV among surgical
personnel before 199912. Although both HBV and
HCV have higher exposure and transmission
rates than HIV, surveillance of occupational ex-
posures to HBV and HCV is not systematically
carried out or reported in the United States.

Percutaneous injuries to surgical staff carry a
reciprocal risk for patients, with potential for in-
fection transmission from provider to patient. The
operating room is the highest-risk setting for this
mode of transmission because open wounds are
susceptible to contamination, and injury to the
hands of surgical staff resulting in bleeding is not
uncommon. Since 1991 there have been 132 doc-
umented cases of health care worker-to-patient
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by various other groups, including medical stu-
dents. Although risk of injury and exposure is
different for various personnel, risk in the OR is
never zero20.

Scalpel injury occurred in 12.2% of surgeons,
12.5% of surgical residents, 17.2% of nurses,
21.1% of technicians and 17.1% of all injuries.
Attaching and removing blades from reusable
handles caused a somewhat larger fraction of
scalpel-related injuries (12.0%). A similar frac-
tion of suture needle and scalpel blade injuries
occurred after use, during or after disposal
(11.3% and 14.4%, respectively)13,14,21.

New Procedures and Devices
Several procedures: devices to prevent scalpel

injuries were identified, some of which de-
crease the duration, frequency, or severity of
exposure to the hazard, whereas others change
the design of equipment to eliminate hazards
at the identified source.

Cut-resistant gloves/glove liners: Made from
protective materials, such as Kevlar, cotton,
and thick ‘‘orthopedic’’ latex, these products
generally are worn over or ‘‘sandwiched’’ be-
tween standard latex gloves.

Hands-free passing technique: This technique
involves passing trays, magnetized mats, or
designated ‘‘neutral zones’’ to ensure that only
1 operator touches the scalpel at any time (ie,
after an incision, the scalpel is returned by the
surgeon to the neutral zone and retrieved from
there by the assistant rather than passed direct-
ly from surgeon to assistant).

Sharpless surgery: Nonsharp devices and tech-
niques replace the use of conventional sharps
by surgeons in ‘‘sharpless surgery.’’ For exam-
ple, scalpels are replaced by electrocautery
and suture needles by skin staplers, glues, and
tapes. Innovative scalpels: This category of
devices may include safety/protective scalpels
(reusable or disposable) that include features
such as retractable blades, disposable scalpels
that negate the need for blade removal, and
scalpels with round-tipped blades. Scalpel
blade removal devices: Removal devices are
designed to protect the user and downstream
staff from accidental injury when removing a
scalpel blade from a reusable handle22.

Summary of the Invention
The traditional scalpel (surgical knife) has

been extensively used in surgery for a number of
years and would be the most widely used surgi-

transmission of HIV, HBV, and HCV worldwide;
131 cases were transmitted during deeply inva-
sive surgery13 The potential for reciprocal expo-
sures is not rare; as many as 25% of injuries in
surgery occur while the operator’s hands are in
contact with the surgical site10. Reducing percuta-
neous injuries in surgery would also reduce pa-
tients’ risk of exposure to surgeons’ blood.

The close working conditions and interaction
among surgical team members lead to a “shared
risk” of sharps injuries. Decisions regarding the
selection of surgical tools and injury-mitigating
techniques by one member (often the attending
surgeon) have direct bearing on injury risk to
nurses, technicians, and residents5.

Sharps injuries occur more frequently in surgi-
cal settings. That is according to a recent report14
published in the Journal of the American College
of Surgeons (JACS) that found that percutaneous
sharps injuries from needles and other pointed
and edged sharps occurred more frequently in
surgical settings, as compared to nonsurgical set-
tings between 1993 and 2006. These injuries oc-
curred in spite of the requirement to provide
safety-engineered devices as mandated by the
Needlestick Safety and Prevention Act of 2000.
Of the 31,324 total sharps injuries analyzed in
the study, 7,186 were to surgical personnel. After
the Needlestick Safety and Prevention Act passed
in 2000, injury rates in nonsurgical settings
dropped 31.6%, but increased 6.5% in surgical
settings. The study also found that most injuries
were caused by suture needles (43.4%), scalpel
blades (17%), and syringes (12%), and three-
quarters of injuries occurred during use or pass-
ing of devices. Surgeons and residents were most
often original users of the injury-causing devices,
while nurses and surgical technicians were typi-
cally injured by devices originally used by oth-
ers.

The skin or mucous membranes of OR person-
nel may enter in contact with patient blood in as
many as 50% of operations (reported range 6.4%
to 50%) (5,6). Cuts or needle sticks may occur in
as many as 15% of operations (reported range
1.7% to 15%) (5,6). Risk increases with longer,
more invasive, higher blood loss procedures15-19.
Surgeons and first assistants are at highest risk
for injury10. They suffer as many as 59.1% of in-
juries in the operation room10. Scrub nurses and
scrub technicians sustain the second highest fre-
quency of injuries in the OR (19.1%), followed
by anesthesiologists (6.2%) and circulating nurs-
es (6%)10. The remainder of injuries are sustained



3422

A.R. Monadi Sefidan, B. Hajipour

handle is a tang that normally includes opposed
grooves or channels to receive the blade. Gener-
ally the tang is a narrow extension of the handle.
The blade has a slot extending longitudinally,
which slot has a portion of sufficient width to be
received over the tang, and a narrower portion at
its distal end whereby the edges of the slot are
closely received in the opposed grooves. The
blade may have a heel that is received in a recess
in the handle. The term heel is intended to refer
to the proximal portion of the blade, i.e. the end
portion near the user’s hand. The handle is in-
tended to be used repeatedly, but the blade is nor-
mally discarded after single use, or if the blade
becomes dull or contaminated, or if a different
style of blade is required. In many operations

cal instrument in the world at present. Manual re-
moval of the blade can be difficult, particularly
when the scalpel is wet. Many devices have been
developed in an effort to facilitate the removal of
the blade from the scalpel, and to render the re-
moval procedure less dangerous. But there is no
device to both remove and install the blade. The
present invention relates to a scalpel blade
changer. In particular, the present invention re-
lates to a scalpel blade changer that enables a
blade to be removed from a scalpel and retained
in the remover and also install the blade on to the
scalpel handle. A conventional surgical scalpel
typically comprises a reusable, sterilizable elon-
gated handle or shaft on to which a replaceable
slotted blade is mounted. At the distal end of the

Figure 1. The process of removing
the blade from scalpel handle.
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several blades, are required and are typically
used successively on the same handle. In order to
remove the blade from the handle, the heel por-
tion of the slotted blade must be bent out of its
plane (i.e. separated or lifted off the handle), and
then the blade may be moved axially along the
tang thereby releasing the tang from the slot
Manual removal of the blade can be hazardous.
During the manipulation of the blade the opera-
tor is put at risk of being cut on the sharp blade.
With the ever –increasing spread of blood trans-
mitted diseases such as AIDS and hepatitis, any
accidental injury from the blade can result in in-
fection or contamination. So this device is de-
signed to decrease injury both in installing and
removing the blade from scalpel handle.

The device consisted of two parts that are con-
nected to each other with a hinge. At the anterior
edge of the upper plate there is an axial surface
in which have a clefts. There is a protuberances
in lower plate in which have its complementary
on the upper plate. For using the device the
scalpel blade is placed on the lower plate, and
then the upper plate will locate on the lower
plate, in this situation the blade is fixed between
the to protuberances of the upper and lower
plates that are complementary, in this position
proximal part of the blade is located in the cleft
of the axial surface of upper plate and pushed
down, in this condition the handle will pulled out
and the blade will be released safely with one
motion (Figure 1). This device may be a good
option for reducing the scalpel blade related in-
juries. The device has a part for installing the
blade on to the scalpel handle (Figures 2). On the
right side of the device there is a place for fixing
the blade to enable the blade to be installed on
the scalpel handle. This ability reduces the possi-
ble injury during installing the blade on to the

Figure 2. The process of installing the blade on scalpel handle.

scalpel handle. This is the first approved inven-
tion by national medical equipment center in this
issue in Iran, and some time is needed to study
the real safety of the device but during its use for
evaluating efficacy and safety there was no re-
port of injury through using this device.
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