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(57) Abrégée/Abstract:
A projectile mainly for drug delivery comprises a tubular body casing (1) which defines a cavity (2) for containment of a tranquillising
drug. The casing has an end plug (3) which coaxially supports a hollow needle (4) projecting forward through an ogival nose cap
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(57) Abrege(suite)/Abstract(continued):
(5). The delivery end (6) of the needle (4) projects a short way beyond the cap (5). Located around the needle (4) towards the tip of

the nose cap (9) Is a gas producing detonator (/) fired by an impact fuse (8). Attached to the detonator (/) and the needle (4) Is the
neck (9) of an inflatable bag (10) of which an opposed end (11) Is attached to the plug (3). Following discharge from the weapon,
the bag (10) expands and prevents excess penetration whilst spreading the impact energy over a wide area.
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(57) Abstract: A projectile mamnly for drug delivery comprises a tubular body casing (1) which defines a cavity (2) for containment
of a tranquillising drug. The casing has an end plug (3) which coaxially supports a hollow needle (4) projecting forward through an
ogival nose cap (5). The delivery end (6) of the needle (4) projects a short way beyond the cap (5). Located around the needle (4)
o towards the tip of the nose cap (5) 1s a gas producing detonator (7) fired by an impact fuse (8). Attached to the detonator (7) and
the needle (4) 1s the neck (9) of an inflatable bag (10) of which an opposed end (11) is attached to the plug (3). Following discharge
from the weapon, the bag (10) expands and prevents excess penetration whilst spreading the impact energy over a wide area.
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Projectile for delivery of a tranquilliser.

This invention relates to a projectile primarily forming a medication
delivery system and Is more particularly concerned with a projectile for
delivering any tranquillising substance, drug, vaccine, medication, identification
means or tracking device to an animal or to any other target. The system may
also be used to take a sample of tissue. Such projectiles are commonly
referred to as tranquilliser darts and their primary purpose Is to provide means
for remotely delivering and injecting a tranquillising fluid or medication into an
animal without causing undue harm or stress.

There has long been a need to capture, study, relocate or medicate
animals and various means are used. The most commonly used method being
by means of some form of adapted syringe containing a tranquilliser which is
propelied and injected on impact into the animal. These tranquilliser dart
devices have serious disadvantages primarily being lack of range and
accuracy due to poor ballistic properties and the highly parabolic trajectory
making range estimation critical. As a projectile the devices are inherently
unstable due to length and weight and cannot be spin stabilised to any useful
degree due to the low velocity which is required to avoid deep penetration
which is a major factor. The known devices are also complex to assemble and
load ofteh with highly toxic drugs and are heavy in relation to the delivered
payload.

It is one object of this invention to provide a tranquilliser or other

medication delivery system using a projectile, being preferably spin stabilised



1 ()

CA 02374789 2001-11-22

WO 00/71967 PCT/GB00/01973

R

having improved range and accuracy and of an inherently stable ballistic
shape.

In accordance with this invention there is provided a projectile, primarily
for the delivery of a tranquilliser or medication substance to an animal. the
projectile including a cavity to contain such substance, means to deliver the
said substance at a point of impact with a target, and means to effectively
retard the velocity of the projectile on impact with the target.

The velocity is retarded in such a way as to prevent excess injury or
penetration and may be achieved by means which rapidly produces a large
increase In area at the nose of the projectile thus spreading and dissipating the
kinetic energy over a large area.

Preferably the projectile is adapted to be fired from a barrel weapon
which may be rifled to impart spin. The projectile may be of sub-calibre design
using a discarding sabot and be fired in a barrel having progressive rifled pitch
to attain a velocity greater than 500 m/s.

In one preferred construction the projectile has a body with a cavity
containing a payload, such as a tranquilliser drug, an ogival nose supporting a
hollow needie communicating with the cavity for delivery of the drug on
deceleration of the projectile and means operative on impact of the projectile to
retard the velocity. The arrangement is such that the needle penetrates just
sufficiently to deliver the drug dose effectively, subcutaneously or intra-
muscularly.

The velocity retarding means may comprise a device to significantly

increase the area of the projectile nose portion on initial impact thus dissipating

kKinetic energy over a large area.
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In one construction the velocity retarding means comprises an inflatable
membrane actuated by a sensor on initial impact or using a proximity sensing
means. The membrane may be inflated through a detonator and gas
producing explosive charge. This charge may also serve for the purpose of
injecting the drug by driving a piston in the drug containing cavity.

The membrane can be located in the nose of the projectile comprising a
readily broken, fragmenting, unfurling or deployable cap. he membrane may
be in the form of a bag attached to and around a forward end of the needle
thus preventing penetration beyond a predetermined depth. The inflation or
Injection detonator may be attached concentrically around the needle

The nose part of the projectile may include a solid foam-like or gel-like
substance forming an impact absorbing material which spreads on impact.
More specifically the gel may comprise a nano-porous open cell foam of the
Kind known by the trade mark Aerogel.

This invention is further described and illustrated with reference to the
drawings showing an embodiment and a modification thereof by way of
examples only. In the drawings:

Fig 1 shows a longitudinal cross-section of a projectile in accordance

with this invention,

Fig 2 shows the projectile during the target impact phase, and

Fig 3 shows a further embodiment in longitudinal cross-section.

Referring to the drawings and firstly Fig 1 the projectile according to this
invention comprises a tubular body casing 1 which defines a cavity 2 for
containment of a tranquillising drug generally being a fluid. The fluid may be

stabilised by means of a sponge or similar material to prevent inertia to spin
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which may create instability in flight. The casing has an end plug 3 which

coaxlially supports a hollow needle 4 projecting forward through an ogival nose

cap ©. Ihe delivery end 6 of the needle 4 projects a short way beyond the cap

5.

Located around the needle 4 towards the tip of the nose cap S is a gas
producing detonator 7 fired by an impact fuse pin 8. In an alternative
arrangement two, or more, otherwise inert substances are to be brought
together to initiate an action. Attached to the detonator 7 and the needle 4 is
the neck 9 of an inflatable bag 10 of which an opposed end 11 is attached to
the plug 3. The rear end of the cavity 2 has a piston 12 the rear end of which
communicates through concentric passageways 13 around the cavity 2 and
ducts 14 In the plug 3 with the interior of the bag 10. The rear end of the casing
1 is closed oft by a tail piece 15.

The projectile has an inherently stable ballistic shape and may have a
mass of about 8 to 10 grammes and be some 1.5 cm in calibre. Larger or
smaller calibre may be used as appropriate to the circumstances. The
projectile may be embraced by a discarding sabot of plastics material and may
be fired from a progressive pitch rifled barrel giving a muzzle velocity of about
o000 m/s. The range under these conditions should be of the order of 150 m
with @ mid range trajectory fali of less than 20 cm.

The nose cap 5 is of a readily frangible plastics material and may
include structural lines of weakness to facilitate fragmentation. The inflatable
bag 10 may be of Kevlar material, latex or silicone as examples of suitable
materials. An impact absorbing material such as Aerogel may be contained in

the nose cap. A marking dye substance may also be included.
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Referring to Fig 2 In use, and following discharge from the weapon, the
needle tip 6 will make initial impact and the detonator 7 is driven back along
the needle from position A to position B and fired via the ignition and retention
cuff forming a fixed pin assembly 8 to thus inflate the bag 10 rapidly. The bag
10 expands as lllustrated in Fig 2 and prevents excess penetration whilst
spreading the impact energy over a wide area. On inflation of the bag the nose
cap S Is broken open and may be discarded. In an alternative arrangement the
nose cap 5 may spread open as shown in a petaline manner and add to the
retardation effect. The bag may be striated longitudinally or laterally and coated
or impregnated with gas producing chemical compounds to both accelerate
expansion and strengthen the bag membrane. The bag inflation gas bleeds
through ducts 14 and passageways 13 to drive piston 12 forward thus
delivering the drug through the needle 6.

In @ modification excess gas pressure is used to further retard the
projectile by forward facing discharge nozzles.

Fig. 3 shows a further embodiment in longitudinal cross-section and
wherein like references indicate parts of similar function to those described in
conjunction with Figs. 1 and 2. In this embodiment the bag 10 is folded in the
manner of a bellows as shown, to provide greater expansion capability, and
retained at the nose, within the cap 5, by an annular support 50 holding the
detonator charge. This support 50 also centralises the needle 6 and closes the
nose completely. The tail piece 15 comprises a removable plug 51 to permit
filling of the cavity 2. The container 1 here is a removable module carrying the

needle 6 and is housed within the projectile outer case 52.
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The propellant charge for the projectile may be included within an
integral cartridge casing forming a single piece round. The projectile may be a
single use device pre-loaded with a defined drug charge with different dosages
being coded for ease of field use. The dosage may be controlled by the
concentration gradient instead of by volume. In this way the trajectory remains
the same simplifying aiming with different drug masses. The casing may
comprise a carbon fibre material or glass bonded hydrocarbon matrix.

The dart may be packaged in such a way that arming only occurs when
removed from the pack.

The projectile has a particular use for soft skin animals which presently
require firing at close range typically 20 m. A smaller dart construction may be

applied to birds and reptiles.
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What is claimed is:

1. A projectile, primarily for the delivery of a tranquilliser or medication substance to
an animal, the projectile including a cavity to contain such substance, means to deliver
the said substance at a point of impact with a target, and means to effectively retard the
velocity of the projectile on impact with the target, characterised in that the velocity is
retarded in such a way as to prevent excess injury or penetration by deployment of
means, following impact with a target, which rapidly expands to produce a large
iIncrease In the area at the nose of the projectile to spread the kinetic energy over a

large area.

2. A projectile in accordance with Claim 1, wherein the projectile is adapted to be

fired from a barrel weapon which may be rifled to impart spin.

3. A projectile in accordance with Claim 1 or 2, wherein the projectile is of sub-

calibre construction using a discarding sabot.

4, A projectile in accordance with any one of Claims 1 to 3, wherein the projectile
has a body with a cavity containing a payload, an ogival nose supporting a hollow
needle communicating with the cavity for delivery of the payload on deceleration of the

projectile and expanding means operative on impact of the projectile to retard the

velocity.

S. A projectile in accordance with Claim 4, wherein the needle penetrates just

sufficiently to deliver the payload dose subcutaneously or intra-muscularly.

6. A projectile in accordance with any one of Claims 1 to 5, wherein the velocity
retarding means may comprise a device to significantly increase the area of the

projectile nose portion by expansion on initial impact thus dissipating kinetic energy over
a large area.
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7. A projectile in accordance with any one of Claims 1 to 6, wherein the velocity
retarding means comprises an inflatable membrane actuated by a sensor on initial

impact or by means of a proximity sensing means.

8. A projectile in accordance with Claim 7, wherein the membrane is inflated using a

detonator and gas producing explosive charge.

0. A projectile in accordance with Claim 8, wherein the charge also serves the

purpose of injecting the payload by driving a piston in the payload containing cavity.

10. A projectile in accordance with Claim 7 or 8, wherein the membrane is located In

the nose of the projectile which comprises a readily broken, an unfurling or deployable

cap.

11. A projectile in accordance with Claim 7 or 8 or 9, wherein the membrane is in the
form of a bag attached to and around a forward end of the needle thus preventing

penetration beyond a predetermined depth.

12. A projectile in accordance with Claim 7 or 8 or 9 or 10, wherein the membrane is

of an expandable material or is folded or pleated to permit expansion.

13. A projectile in accordance with any one of Claims 8 to 12, wherein the detonator

Is attached concentrically around the needle.

14. A projectile in accordance with any one of Claims 1 to 13, wherein the nose part
of the projectile includes a solid foam-like or gel-like substance forming an impact

absorbing material which spreads on impact, or a dye marker or other device.

15. A projectile in accordance with Claim 14, wherein the gel comprises a nano-

porous open cell foam of the kind known by the trade mark Aerogel.
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16. A projectile in accordance with any one of Claims 1 to 15, constructed as a sub-

calibre discarding sabot projectile.

17. A projectile in accordance with any one of Claims 1 to 16, in combination with a
firearm having a barrel with rifling of increasing pitch along the length thereof to produce

progressively increasing spin of the projectile during passage through the barrel.
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