provide a convenient way to prevent leakage from insertion site, which can lead to discomfort
and loss of medicament. This can prolong treatment as well as increase costs associated with

the treatment.

[1011] Thus, a need exists for improved devices and methods, which can assist in
determining if the needle is at the correct depth, can facilitate injection of the medicament
into ocular tissue, and/or can prevent leakage of ocular fluids and/or medicament form the

insertion site.

Summary of the Invention

[1012] The embodiments described herein relate generally to the field of ophthalmic
therapies and more particularly to the use of a microneedle for delivery and/or removal of a
substance, such as a fluid therapeutic agent into and/or from ocular tissues for treatment of
the eye.

[1012a] According to a first aspect of the present invention, there is provided an

apparatus, comprising: a housing configured to receive a portion of a medicament container;

a hub. the hub coupled to the housine and defining a passageway confisured to receive a

puncture member therethrough. the hub having a distal end surface, the distal end surface of

the hub configured to contact a target surface of a target tissue when a substance is conveyed

through the puncture member: and an actuation rod. the actuation rod configured to be

coupled to the medicament container, the actuation rod and the puncture member collectively

configsured such that (1) a distal end portion of the actuation rod moves within the

medicament container in response to a force on the actuation rod when a distal end portion of

the puncture member is disposed within a first region of the target tissue and the actuation rod

is coupled to the medicament container, and (2) movement of the distal end portion of the

actuation rod within the medicament container in response to the force on the actuation rod is

limited when the distal end portion of the puncture member is disposed within a second

region of the target tissue and the actuation rod is counled to the medicament container, the

force having a maenitude less than a threshold value.

1012b According to a second aspect of the present invention, there is provided an

apparatus, comprising: a housing confioured to receive a portion of a medicament container;

and a hub coupled to the housing. the hub defining a passageway confizured o receive a

puncture member therethrough, the hub having a convex distal end surface., the distal end




surface of the hub configured o contact a target surface of a target tissue when a substance is

conveved through the puncture member.

11012¢] According to a third aspect of the present invention, there is provided an

apparatus, comprisine: a housing configured to receive a portion of a medicament container;

a hub coupled to the housing, the hub defining a passageway confisured to receive a punciure

member therethrough, the hub havine a distal end surface. the distal end surface of the hub

configured to contact a target surface of a target tissue when a substance is conveved through

the puncture member: and the puncture member fixedly coupled to the hub such that the hub

moves with the puncture member when the puncture member is moved relative to the target

surface.

[1013] In some embodiments, an apparatus includes a housing configured to be coupled
to a medicament container. The medicament container is configured to be coupled to a
needle. An injection assembly is disposed within the housing and includes an energy storage
member and an actuation rod. A distal end portion of the actuation rod is configured to be
disposed within the medicament container. The energy storage member is configured to
produce a force on a proximal end portion of the actuation rod. The force is sufficient to
move the distal end portion of the actuation rod within the medicament container to convey at
least a portion of a substance from the medicament container via the needle when a distal tip
of the needle is disposed within a first region of a target location. Furthermore, the force is
insufficient to move the distal end portion of the actuation rod within the medicament
container when the distal tip of the needle is disposed within a second region of the target
location. In some embodiments, the first region of the target location has a first density and
the second region of the target location has a second density, higher than the first density. In
some embodiments, the first region of the target location produces a first backpressure and
the second region of the target location produces a second backpressure, higher than the first

backpressure.

[1014] In some embodiments, an apparatus includes a housing configured to receive a

portion of a medicament container, and an adjustment member. A proximal end portion of
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Claims
1. An apparatus, comprising:
a housing configured 10 be coupled o a medicament container, the ndedicament
comainer configured to be coupled 10 a needle; and
an injection assembly disposed within the housing, the injection assembly inchuding
an energy storage member and an actuation rod, a distel end portion of g@ actuation rod
configured 10 be digposed within the medicament container, the e:nez*gé{ storage member
configired to produce a force on a proximal end portion of the aciation rod, the force
sufficient to move the distal end portion of the actuation rod within the medicament container

to convey af least a portion of & substance from the medicameny container via the needle

when a distal tip of the needle 3¢ disposed within & first region / a target location, the force
msufficient to move the distal end portion of the actuatiod rod within the medicament

container when the distal tip of the needle is disposed withfin a socond region of the targst

location,
2. The apparatus of claim 1, wherein:

the fivst region of the target location has a fight density; and
the second region of the target locationshas a second density, the second density

higher than the first density.

3. The apparatus of claim 1, wherein:

the first region of the target locaglon produces a first backpressure on the distal tip of
the needle; and

the second region of the targlt Jocation produces a second backpressurce on the distal

tip of the needle, the second backpfessure higher than the first backpressure.

4. The apparates of clainy 1, wherein:
the target location ig/an gve,
the first region is f suprachoroidal space of the eve; and

the second regigh is a sclera of the eye.

5. The apparatus of clatro 1, wherein the foree is between about 2 W and about 6 N,
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6. The apparatus of claim 1, wherein the actuation rod and the medicament container g%
collectively configured such that the force produces an injection prossure within/the

medicament container of between about 100 kPa and about 500 kPa.

7. The apparatus of claim 1, wherein the proximal end portion of the sgfoation rod

moves relative to the housing to move the disial end portion of the actuation ¥od within the

medicament container when the distal tip of the needle 15 disposed within e first region of

the target location,

8. The apparatus of claim 1, whersin:

the Injection assemibly includes a release merber configred to selectively limit
movement of the actugtion vod relative to the housing; and
the housing is configured to move relative to the mﬂm/cam@m container to move the
distal end portion of the actuation rod within the medicamgnt container independently from

the force.

. The apparatus of claim 1, wherein

the injection assembly inchudes a release wlember configured 10 move between a first
position and a second position, the release mendber configured to release the energy storage

member when moved from the fiest position {4 the second position,

10, The apparatus of claim 1, whereys the injection assembly includes g guide rod fixedly
coupled within the housing, the actugfion rod configured to slide about the guide rod when

the enorgy storage member is releagdd.

i1 The appasates of claim A, wherein the energy storage member is any one of a gpring, &
compressed gas container or/& container containing a propellant.
12, The apparawos of claim |, further conmprising:

the medicamgnt container, the medicament container containing at least one of a

VEQGF, a2 VEGF ifiibitor or a combination thereof.

13, An apfaratus, comprising:
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a housing configured to receive at least a portion of a medicament container,/th
medicament container configured to be coupled to a needle; and
an injection asserbly disposed within the houstog, the injection assembly including
an energy storage ruember, an actuation rod and 4 release member, 8 distal ond p?{mn of the

actuation rod configured to be disposed within the medicament container, the reléase member

configured to maintain a position of the actuation rod relative 1o the housing when the release
momber is in a first position such that movenment of the housing relative 1 the medicament
contamner moves the distal end portion of the actuation rod within the medicament container,

woved from the first

the release moenber configured to release the actuation rod when
position to a second position such that a force produced by the encrgy storage member moves
the distal end portion of the actuation rod relative to the housingi/ d within the medicament

gontainer to convey at least & portion of a substance from the yledicament container via the

14, The apparatus of claim 13, wherein the force 19/ sufficient 1o move the distal end
portion of the actuation rod within the medicament contéiner when a distal tip of the needle is
disposed within a first vegion of a target location, Z«“ force being tusufficient to move the
distal end portion of the actuation rod within the }? dicament conainer when the distal tip of

the needle is disposed within a second region of she tasget location.

i5. The apparatus of claim 14, wherein;
the first region of the target locatioh has a first density; and

the second region of the targey location has a sccond densiiy, the second density

higher than the first density.

16.  The apparatus of claim 14 wherein:
the target location is an/kve;

the first region is a syprachoroidal space of the eve; and
the second region i a sclera of the eye.

17.  The apparatus/of claim 13, wherein the force is between about 2 N and about 6 N,
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18, The apparats of claim 13, wherein the injection assembly includes a guide rod
fixedly coupled within the housing, the actuation rod configured to slide about the guide 1y
when the actuation rod is releaged.

19, The apparatus of claim 13, wherein the energy storage member i any one of a spring,

a compressed gas container or a confainer containing a propeliant.

20. A method, comprising:

mnserting a distal tip of a needle of 3 medical injector a first diftance nto a farget
tissue, the medical iInjector mcluding & medicament container and an jection assembly, the
medicament container i fhud compumication with the needie/the injection assembly
including an actoation rod and an energy storage member, the energy storage member
configured to produce a force on a proximal end portion of the gotuation rod;

releasing the actuation rod of the injection assembly/to allow a distal end portion of
the actuation rod to move within the medicament containey in response 10 the force; and
inserting, after the releasing, the distal tip of ghe needle of the medical injector a

second distance nto the target tissue if the distal end/portion of the actuation rod moves less

e

thay a threshold injection distance within the medfoament confainer In response to the force,

the second distance greater than the first distancg.

21 The method of claim 20 whorein the imjection distance is less than about 1 em.

22, The method of clam 20, whekin the distal end portion of the actuation rod moves 3
first injoction distance within the pledicament container 10 response to the force, the method
further comprising:

moving the injection agsembly relative to the medicament container to move the distal
end portion of the actuation/rod a second injection distance within the medicament container,

the second injection distghice greater than the first injection distance.

23. The method 61 claim 20, wherein:

the target fissue 18 an eve; and

the josgrting the distal tip of the needie of the medical injector the second distance
into the evefncludes inserting at least a portion of the distal tip into a suprachoroidal space of

the eye.
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24, The method of claim 20, wherein:

the target tissuc is an eye; and

the tnserting the distal fip of the needle of the medical ingector the second distance

into the eye includes contacting a surface of the eyve with a bub coupled to the needic

25, An a.ppa'riims, comprisiag:
a housing configured to receive a portion of a medicament container; ahd
an adjustment member, & proximal end portion of the adjustment nember configured

w0 be coupled to the medicamoent container, & distal cud portion of the/adjusiment member

coupled to a needle, the adjustment menmber movably disposed withiy the housing such that

&

when the adjustment member is rotated relative to the housing, the néedle i moved through a

stnrality of discrefe increments along a longiiudinal axis of the hoy
S = 14

26, The appavatus of claim 25, wherein the adjustnént member defines a lumen

configired to place the medicament container in fluid comptunication with the needle.

27.  The apparatus of claim 23, wherem the prof

mal end portion of the adjusiment
member includes a flange configured to be removably coopled the medicament container.
2%.  The apparatus of claim 25, wherein ¢dch discrete increment from the plurality of
discrete increments is associated with a cofresponding detent from 2 phurality of detents

cfined by at least one of the adiustment mfmber or the housing,

29, The apparatas of clatm 25, whefeine
the adjustiment member defiyts a plurality of detents; and
the housing inchudes a prétrosion configured to be removably disposed within cach

detent from the phwality of dg

enis when the adjustment member is rofated relative 1o the
housing to move the needle tifrough the plurality of discretfe increments.
30. The apparatus of claim 25, wherein the adjustment member defines g plurality of
detents, the apparatus further comprising:

a bearing chupled within the housing, the bearing configived to he removably

disposed within dach detent from the plurality of detents when the adjustment member is
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detents.

31, The apparatos of claim 25, further comprising:
a lock member removably coupled 1o the housing, the lock membbr configured 1o
engage the adjustment member to Hmit movement of the adjustment mephber relative to the

housing.

32, The apparatus of claim 28, further comprising:

a hub coupled to the housing, the hub defining & passage vay configored to receive the
‘neeéie therothrough such that a distal end portion of the ngbdle extends past a distal end
surface of the hub by & distance that changes when the veedle is moved through the plurality

of discrete increments along the longitudinal axis of the hbusing.

33, The apparatus of claim 32, wherein the hgb i configured to Hmit movement of

adjustment member within the housing.

2

4. The apparatos of claim 25, wherein:

the housing defines a window,; and

the adjustment member includes/an indication portion visible through the window of
the housing, the indication portion cgnfigured to indicate a distance that the needle extends

beyond the housing.

[5S]
(%21

An apparatus, comprisiag:
a housing configured/to roceive a portion of a medicament container; and
an adjustiment mephber, 8 proximal ond portion of the adjustment member configured
to be coupled to the prodicament container, & distal end portion of the adjustment member
coupled to a necdle, e adiustment member defining a plarality of detents,

a protrosioh of the housing configured to be removably disposed within each detent
from the plaralify of detents when the adjustment member is moved relanve to the housing to

move the needle relative to the housing through a plurality of discrete merements.
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the plorality of detents when the adjustment member is moved relative to the housfng to
move the needle through the plurality of discrete increments, the apparatuy further
comprising:

a bias member configured to mainiain the bearing within a detent from the phurality of

detents.

37, The apparatus of claim 35, further comprising:
a lock member removably coupled to the bousing, the lock shember configured to
engage the adjustment member to Hmit movement of the adjustment member telative to the

o

housing,

38 The apparatus of claim 35, further comprising:

1 hub coupled to the housing, the bub defining a pagbageway configured to recelve the
needle therethrough such that a distal end portion of e needle extends pust a distal end
surface of the hub by a distance that changes when the/needle is moved through the plurality

of diserete mcrements.

39, The apparatus of claim 38, wherein e hub i configured to limit movement of

adjustment member within the housing.
43.  The apparatus of claim 33, wherg

the adjustment member inclfdes an indication portion visible through the window of
the houosing, the indication portigh configured ¢ indicate a distance that the needle extends

beyond the housing.

41, An apparatus, comgrising:

a hub configure

o be coupled o a medical injoctor, the hub defining a passageway
configured to reccive A needle therethrough, the hub having a convex distal end surface, the
distal end surface ofnfigured to contact a tavget surface of o targer tissue when 2 substance is

conveyed throoglf the needle into the target tissue.
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42, The apparatus of claim 41, wherein the distal end surface incliudes a sealing portign
configured o define a substantially fluid-tight seal with the target surface when the distal/end

surface is in contact with the target surface.

43, The apparatus of claim 41, wherein the distal end surface includes a seallng portion
configured to define a substantially fluid-tight seal with the target surface whenthe distal end
surface is in contact with the target surface, the sealing portion being symyfetrical about a

centerline of the passageway.

44,  The apparatus of claim 41, wherein the distal end surface is coffigured to deform the
target surface when the distal end surface s 1o contact with the srgeysorface.

45 The apparatus of claim 41, wherein at least a portion of the distal end surface has a
hemispherical shape.

46, The apparatus of claim 41, wherein the target tisgGe is an eve and the terget surface iy

a conjunctiva of the eye.

47 The apparatus of claim 41, further compriging:

a needle adjustment mechanism, the geedle adjustment wechanism configared o
move the needle within the passagoway such that a distal end portion the needle extends from
the distal end surface of the hub by 2 predefermined amount.
48.  The apparatus of clairo 41, furtfier cormprising:
the needle, the needle being f microncedle movably disposed within the passageway.
49, A mcthod, comprising:

inserting a distal end portion of a needie of @ medical mnjector o a target fissue to
define g delivery passagewdy within the target tissue;

placing a convexAlistal end surface of & hub of the medical injector Into contact with »
target surface of the tgfget tissue to fluidically isolate the delivery passageway; and
conveying, ghter the placing, a substance into the target tissue via the needle.

50. The mephod of claim 49, wherein:
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the inserting is performed such that & centerline of the delivery passageway
surface line tangent to the target surface defives an angle of entry of betwee
degrees and about 105 degrees.
51, The method of claim 49, wherein the inserting 13 performed such thaya centerline of

the needle is substantially normal to the target surface,

52, The method of claim 49, wherein the target tissue 15 an eye and/Ahe target surface i

(e

a

comjunctiva of the eve.

53, The method of ¢laim 52, wherein:
the delivery passage way extends through a sclera of the eve; and
the conveying mchudes conveying the substance intg at least one of a suprachoroidal

space or a lower portion of the sclera.

54, The method of claim 52, wherein the substanCe 18 at least one of & VEGF, a VEGF

mhibitor or a combination thereof.

o

[uio

55, The method of claim 49, wherein the plfcing includes deforming the target surface.

6. The method of claim 49, wherein the distal end surface of the hub ncludes a sealing
portion configured to define a substantiglly fluid-tight seal with the target surface, the sealing

ion being symmetrical about a cenfertine of the needle.
nortion being svimmetrical about a cenferline of the need!

Py

57. The method of claim 49, wherein the delivery passage way extends through a selera
of the eye, the conveying ehides conveving the substance into at least one of a
suprachoroidal space or a lowlr portion of the sclera, the method further comprising:
adjusting, before the conveying, a length of the needle extending from the distal end

surface of the hub.

58. A method, cofaprising:
inserting a/distal end portion of a veedle of 2 medical injector Into 2 target dssue 1w
define a deliverg passageway within the target tissce, the inserting is performed such that a

centerline of ¢he needle is substantially normal to a target surface of the target Hssue;
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placing a distal end surface of a bub of the medical injector into contact with afarget
surface of the target tissue to fluidically isolate the delivery passageway; and

conveying, afier the piacing, a substance into the target tissue via the peedly/

59. The method of ¢laim 58, wherein:

the inserfing 8 éez‘fénne& such that a centerline of the delivery passageway and a
surface line tangent to the target surface defines an angle of entry of between about 758
degrecs and about 1035 degroes.

bl

60, The method of claim 38, wherein the distal end sutface ofthe hub includes a sealing

portion configured to define a substantially fluid-tight seal with Ahe target surface, the sealing
portion being convex,
61, The method of clabm 58, wherein the target tissue iy an ove and the target surface is a

conjunctiva of the eye.
62, The method of claim 61, wherein
the delivery passage way exiends through A sclera of the eye; and
the conveying mchdes conveying the sfibstance into at least one of a suprachoroidal

space or a lower portion of the sclera.

63, The method of claim 61, wherejh the substance 5 gt least one of 2 VEGF, a VEGF

nhibitor or 2 commbimation thereof,

64, The mothod of claim 38, vherein the placing weludes doforming the target surface.
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Claims:

1. An apparatus, comprising:

a housing configured to receive a portion of a medicament container;
a hub, the hub coupled to the housing and defining a passageway configured to receive a
puncture member therethrough, the hub having a distal end surface, the distal end surface of the
hub configured to contact a target surface of a target tissue when a substance is conveyed
through the puncture member; and

an actuation rod, the actuation rod configured to be coupled to the medicament container,
the actuation rod and the puncture member collectively configured such that (1) a distal end
portion of the actuation rod moves within the medicament container in response to a force on the
actuation rod when a distal end portion of the puncture member is disposed within a first region
of the target tissue and the actuation rod 1s coupled to the medicament container, and (2)
movement of the distal end portion of the actuation rod within the medicament container in
response to the force on the actuation rod is limited when the distal end portion of the puncture
member is disposed within a second region of the target tissue and the actuation rod is coupled to

the medicament container, the force having a magnitude less than a threshold value.

2. The apparatus of claim 1, wherein:

the threshold value is about 6N.

3. The apparatus of claim 1, wherein:

the force is between about 0.5N and about 2N.

4. The apparatus of claim 1, wherein:

the target tissue is an eye, the target surface is any one of a conjunctiva of the eye or a
sclera of the eye,

the first region includes at least one of a suprachoroidal space, a lower portion of the
sclera, a choroid of the eye, a subretinal space of the eye, or a retina of the eye,

the second region is an upper portion of a sclera of the eye.
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5. The apparatus of claim 1, wherein:
the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface is in contact with

the target surface.

6. The apparatus of claim 1, wherein:

the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface of the hub is in
contact with the target surface, the sealing portion being symmetrical about a centerline of the

passageway.

7. The apparatus of claim 1, wherein:

the target tissue is an eye, the target surface is any one of a conjunctiva of the eye or a
sclera of the eye,

the distal end surface of the hub is configured to deform any one of (1) the conjunctiva of
the eye, or (2) the sclera of the eye, when the distal end surface of the hub is in contact with the

target surface.

8. The apparatus of claim 1, further comprising:
the puncture member, a centerline of the puncture member being substantially normal to

a surface line tangent to the hub.

9. The apparatus of claim 1, wherein:

the substance is conveyed through the puncture member in response to movement of the
actuation rod within the medicament container when the distal end portion of the puncture
member is disposed within the first region of the target tissue and the actuation rod is coupled to

the medicament container.

10.  The apparatus of claim 1, wherein:
movement of the distal end portion of the actuation rod within the medicament container

in response to the force on the actuation rod is limited when the distal end portion of the puncture
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member 1s disposed within the second region of the target tissue and the actuation rod is coupled
to the medicament container such that the substance is not conveyed to the second region of the

target tissue.

11.  An apparatus, comprising:

a housing configured to receive a portion of a medicament container; and

a hub coupled to the housing, the hub defining a passageway configured to receive a
puncture member therethrough, the hub having a convex distal end surface, the distal end surface
of the hub configured to contact a target surface of a target tissue when a substance is conveyed

through the puncture member.

12.  The apparatus of claim 11, wherein:
the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface is in contact with

the target surface.

13.  The apparatus of claim 11, wherein:

the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface of the hub is in
contact with the target surface, the sealing portion being symmetrical about a centerline of the

passageway.

14. The apparatus of claim 11, wherein:
the target tissue is an eye and the target surface is any one of a conjunctiva of the eye or a

sclera of the eye.

15. The apparatus of claim 14, wherein:
the distal end surface of the hub is configured to deform any one of (1) the conjunctiva of
the eye, (2) the sclera of the eye, (3) a choroid of the eye, or (4) a retina of the eye, when the

distal end surface of the hub is in contact with the target surface.
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16.  The apparatus of claim 11, further comprising:
the puncture member, a centerline of the puncture member being substantially normal to

a surface line tangent to the hub.

17.  The apparatus of claim 11, further comprising:

an actuation rod at least partially disposed within the medicament container,

the medicament container, the actuation rod, and the puncture member collectively
configured such that (1) a distal end portion of the actuation rod moves within the medicament
container in response to a force on the actuation rod when a distal end portion of the puncture
member is disposed within a first region of the target tissue, and (2) movement of the distal end
portion of the actuation rod within the medicament container in response to the force on the
actuation rod is limited when the distal end portion of the puncture member is disposed within a

second region of the target tissue, the force having a magnitude less than a threshold value.

18. The apparatus of claim 17, wherein:
the threshold value is from about 2 N to about 6 N.

19.  The apparatus of claim 17, wherein:

the target tissue is an eye, the target surface is any one of a conjunctiva of the eye or a
sclera of the eye,

the first region includes at least one of a suprachoroidal space, a lower portion of the
sclera, a choroid of the eye, a subretinal space of the eye, or a retina of the eye,

the second region is an upper portion of a sclera of the eye.

20. The apparatus of claim 17, wherein:
the target tissue is an eye and the target surface is a conjunctiva of the eye,
the distal end surface of the hub being configured to displace the conjunctiva towards a

sclera of the eye in response to the force.

21. An apparatus, comprising:

a housing configured to receive a portion of a medicament container;
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a hub coupled to the housing, the hub defining a passageway configured to receive a
puncture member therethrough, the hub having a distal end surface, the distal end surface of the
hub configured to contact a target surface of a target tissue when a substance is conveyed
through the puncture member; and

the puncture member fixedly coupled to the hub such that the hub moves with the

puncture member when the puncture member is moved relative to the target surface.

22. The apparatus of claim 21, wherein:
the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface is in contact with

the target surface.

23. The apparatus of claim 21, wherein:

the distal end surface of the hub includes a sealing portion configured to define a
substantially fluid-tight seal with the target surface when the distal end surface of the hub is in
contact with the target surface, the sealing portion being symmetrical about a centerline of the

passageway.

24, The apparatus of claim 21, wherein:
the target tissue is an eye and the target surface is any one of a conjunctiva of the eye or a

sclera of the eye.

25. The apparatus of claim 24, wherein:
the distal end surface of the hub is configured to deform any one of (1) the conjunctiva of
the eye, (2) the sclera of the eye, (3) a choroid of the eye, or (4) a retina of the eye, when the

distal end surface of the hub is in contact with the target surface.
26. The apparatus of claim 21, wherein:

a centerline of the puncture member is substantially normal to a surface line tangent to

the hub.
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27.  The apparatus of claim 21, further comprising:

an actuation rod at least partially disposed within the medicament container,

the medicament container, the actuation rod, and the puncture member collectively
configured such that (1) a distal end portion of the actuation rod moves within and relative to the
medicament container in response to a force on the actuation rod when a distal end portion of the
puncture member is disposed within a first region of the target tissue, and (2) movement of the
distal end portion of the actuation rod within and relative to the medicament container in
response to the force on the actuation rod is limited when the distal end portion of the puncture
member is disposed within a second region of the target tissue, the force having a magnitude less

than a threshold value.

28. The apparatus of claim 27, wherein:
the threshold value is from about 2 N to about 6 N.

29.  The apparatus of claim 27, wherein:

the target tissue is an eye, the target surface is any one of a conjunctiva of the eye or a
sclera of the eye,

the first region includes at least one of a suprachoroidal space, a lower portion of the
sclera, a choroid of the eye, a subretinal space of the eye, or a retina of the eye,

the second region is an upper portion of a sclera of the eye.

30. The apparatus of claim 21, wherein:

at least a portion of the distal end surface of the hub has a hemispherical shape.

159



