
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
6 November 2014 (06.11.2014)

WO 2014/179698 A4
P O P C T

(51) International Patent Classification: (74) Agents: TUSCAN, Michael, S. et al; Cooley LLP, 1299
A61M 5/20 (2006.01) Pennsylvania Ave., Suite 700, Washington, District of

Columbia 20004 (US).
(21) International Application Number:

PCT/US2014/036590 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
2 May 2014 (02.05.2014) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

61/819,048 3 May 2013 (03.05.2013) US OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

61/819,052 3 May 2013 (03.05.2013) US SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

61/827,371 24 May 2013 (24.05.2013) US TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

61/944,214 25 February 2014 (25.02.2014) US ZW.

61/953,147 14 March 2014 (14.03.2014) US (84) Designated States (unless otherwise indicated, for every

(71) Applicant: CLEARSIDE BIOMEDICAL, INC. kind of regional protection available): ARIPO (BW, GH,

[US/US]; 1220 Old Alpharetta Road, Suite 300, Alphar- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

etta, Georgia 30005 (US). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(72) Inventors: ANDINO, Rafael Victor; 2621 Legacy Walk EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, ΓΓ , LT, LU, LV,
Court, Grayson, Georgia 30017 (US). ZARNITSYN, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
Vladimir; 3128 Mercer University Drive, Atlanta, Georgia TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
3034 1 (US). BROOKS, Christopher John; 5 Ashleigh KM, ML, MR, NE, SN, TD, TG).
Court, Glen Cove, New York 11542 (US).

[Continued on nextpage]
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(57) Abstract: An apparatus includes a housing
coupled to a medicament container, which is

Fig. 21 coupled to a needle. An injection assembly is
disposed within the housing and includes an en
ergy storage member and an actuation rod. A
distal end portion of the actuation rod is dis
posed within the medicament container. The en
ergy storage member can produce a force on a
proximal end portion of the actuation rod suffi
cient to move the distal end portion of the actu
ation rod within the medicament container. This
can 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. The force is in suffi
cient to move the distal end portion of the actu
ation rod within the medicament container when
the distal tip of the needle is disposed within a
second region of the target location.
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AMENDED CLAIMS
received by the International Bureau on 16 January 201 5 ( 16.01 .15)

Claims

. An apparatus, comprising:

a housing configured to be coupled to a medicament container, the medicament

container configured to be coupled to a needle; and

an injection assembly disposed within the housing, the injection assembly including

an energy storage member and an actuation rod, a distal end portion of the actuation rod

configured to be disposed within the medicament container, the energy storage member

configured to produce a force on a proximal end portion of the actuation rod, the force

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, the force

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.

2. The apparatus of claim 1, wherein:

the first region of the target location has a first density; and

the second region of the target location has a second density, the second density

higher than the first density.

3. The apparatus of claim 1, wherein:

the first region of the target location produces a first backpressure on the distal tip of

the needle; and

the second region of the target location produces a second backpressure on the distal

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

4. The apparatus of claim 1, wherein:

the target location is an eye;

the first region is a suprachoroidal space of the eye; and

the second region is a sclera of the eye.

5. The apparatus of claim , wherein the force is between about 2 N and about 6 N.
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6. The apparatus of claim 1, wherein the actuation rod and the medicament container are

collectively configured such that the force produces an injection pressure 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 actuation rod

moves relative to the housing to move the distal end portion of the actuation rod within the

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

the target location.

8. The apparatus of claim 1, wherein:

the injection assembly includes a release member configured to selectively limit

movement of the actuation rod relative to the housing; and

the housing is configured to move relative to the medicament container to move the

distal end portion of the actuation rod within the medicament container independently from

the force.

9. The apparatus of claim 1, wherein:

the injection assembly includes a release member configured to move between a first

position and a second position, the release member configured to release the energy storage

member when moved from the first position to the second position.

10. The apparatus of claim 1, wherein the injection assembly includes a guide rod fixedly

coupled within the housing, the actuation rod configured to slide about the guide rod when

the energy storage member is released.

1 . The apparatus of claim , wherein the energy storage member is any one of a spring, a

compressed gas container or a container containing a propellant.

12. The apparatus of claim 1, further comprising:

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

VEGF, a VEGF inhibitor or a combination thereof.
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13. An apparatus, comprising:

a housing configured to receive at least a portion of a medicament container, the

medicament container configured to be coupled to a needle; and

an injection assembly disposed within the housing, the injection assembly including

an energy storage member, an actuation rod and a release member, a distal end portion of the

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

configured to maintain a position of the actuation rod relative to the housing when the release

member is in a first position such that movement of the housing relative to the medicament

container moves the distal end portion of the actuation rod within the medicament container,

the release member configured to release the actuation rod when moved from the first

position to a second position such that a force produced by the energy storage member moves

the distal end portion of the actuation rod relative to the housing and within the medicament

container to convey at least a portion of a substance from the medicament container via the

needle.

14. The apparatus of claim 13, wherein the force is sufficient to move the distal end

portion of the actuation rod within the medicament container when a distal tip of the needle is

disposed within a first region of a target location, the force being 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.

15. The apparatus of claim 14, wherein:

the first region of the target location has a first density; and

the second region of the target location has a second density, the second density

higher than the first density.

6. The apparatus of claim 14, wherein:

the target location is an eye;

the first region is a suprachoroidal space of the eye; and

the second region is 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 apparatus 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 rod

when the actuation rod is released.

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

a compressed gas container or a container containing a propellant.

20. A method, comprising:

inserting a distal tip of a needle of a medical injector a first distance into a target

tissue, the medical injector including a medicament container and an injection assembly, the

medicament container in fluid communication with the needle, the injection assembly

including an actuation rod and an energy storage member, the energy storage member

configured to produce a force on a proximal end portion of the actuation rod;

releasing the actuation rod of the injection assembly to allow a distal end portion of

the actuation rod to move within the medicament container in response to the force; and

inserting, after the releasing, the distal tip of the needle of the medical injector a

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

than a threshold injection distance within the medicament container in response to the force,

the second distance greater than the first distance.

2 1. The method of claim 20 wherein the injection distance is less than about 1 cm.

22. The method of claim 20, wherein the distal end portion of the actuation rod moves a

first injection distance within the medicament container in response to the force, the method

further comprising:

moving the injection assembly 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 distance greater than the first injection distance.

23. The method of claim 20, wherein:

the target tissue is an eye; and

the inserting the distal tip of the needle of the medical injector the second distance

into the eye includes 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 tissue is an eye; and

the inserting the distal tip of the needle of the medical injector the second distance

into the eye includes contacting a surface of the eye with a hub coupled to the needle.

25. An apparatus, comprising:

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

an adjustment member, a proximal end portion of the adjustment member configured

to be coupled to the medicament container, a distal end portion of the adjustment member

coupled to a needle, the adjustment member movably disposed within the housing such that

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

plurality of discrete increments along a longitudinal axis of the housing.

26. The apparatus of claim 25, wherein the adjustment member defines a lumen

configured to place the medicament container in fluid communication with the needle.

27. The apparatus of claim 25, wherein the proximal end portion of the adjustment

member includes a flange configured to be removably coupled the medicament container.

28. The apparatus of claim 25, wherein each discrete increment from the plurality of

discrete increments is associated with a corresponding detent from a plurality of detents

defined by at least one of the adjustment member or the housing.

29. The apparatus of claim 25, wherein:

the adjustment member defines a plurality of detents; and

the housing includes a protrusion configured to be removably disposed within each

detent from the plurality of detents when the adjustment member is rotated relative to the

housing to move the needle through the plurality of discrete increments.

30. The apparatus of claim 25, wherein the adjustment member defines a plurality of

detents, the apparatus further comprising:

a bearing coupled within the housing, the bearing configured to be removably

disposed within each detent from the plurality of detents when the adjustment member is
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rotated relative to the housing to move the needle through the plurality of discrete increments;

and

a bias member configured to maintain the bearing within a detent from the plurality of

detents.

31. The apparatus of claim 25, further comprising:

a lock member removably coupled to the housing, the lock member configured to

engage the adjustment member to limit movement of the adjustment member relative to the

housing.

32. The apparatus of claim 25, further comprising:

a hub coupled to the housing, the hub defining a passageway configured to receive the

needle therethrough such that a distal end portion of the needle extends past a distal end

surface of the hub by a distance that changes when the needle is moved through the plurality

of discrete increments along the longitudinal axis of the housing.

33. The apparatus of claim 32, wherein the hub is configured to limit movement of

adjustment member within the housing.

34. The apparatus 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 configured to indicate a distance that the needle extends

beyond the housing.

35. An apparatus, comprising:

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

an adjustment member, a proximal end portion of the adjustment member configured

to be coupled to the medicament container, a distal end portion of the adjustment member

coupled to a needle, the adjustment member defining a plurality of detents,

a protrusion of the housing configured to be removably disposed within each detent

from the plurality of detents when the adjustment member is moved relative to the housing to

move the needle relative to the housing through a plurality of discrete increments.
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36. The apparatus of claim 35, wherein the protrusion is a bearing movably coupled

within the housing, the bearing configured to be removably disposed within each detent from

the plurality of detents when the adjustment member is moved relative to the housing to

move the needle through the plurality of discrete increments, the apparatus further

comprising:

a bias member configured to maintain the bearing within a detent from the plurality of

detents.

37. The apparatus of claim 35, further comprising:

a lock member removably coupled to the housing, the lock member configured to

engage the adjustment member to limit movement of the adjustment member relative to the

housing.

38. The apparatus of claim 35, further comprising:

a hub coupled to the housing, the hub defining a passageway configured to receive the

needle therethrough such that a distal end portion of the needle extends past a distal end

surface of the hub by a distance that changes when the needle is moved through the plurality

of discrete increments.

39. The apparatus of claim 38, wherein the hub is configured to limit movement of

adjustment member within the housing.

40. The apparatus of claim 35, wherein:

the housing defines a window; and

the adjustment member includes an indication portion visible through the window of

the housing, the indication portion configured to indicate a distance that the needle extends

beyond the housing.

4 . An apparatus, comprising:

a hub configured to be coupled to a medical injector, the hub defining a passageway

configured to receive a needle therethrough, the hub having a convex distal end surface, the

distal end surface configured to contact a target surface of a target tissue when a substance is

conveyed through the needle into the target tissue.
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42. The apparatus of claim 41, wherein the distal end surface 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.

43. The apparatus of claim 41, wherein the distal end surface 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, the sealing portion being symmetrical about a

centerline of the passageway.

44. The apparatus of claim 41, wherein the distal end surface is configured to deform the

target surface when the distal end surface is in contact with the target surface.

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 tissue is an eye and the target surface is

a conjunctiva of the eye.

47. The apparatus of claim 4 1, further comprising:

a needle adjustment mechanism, the needle adjustment mechanism configured to

move the needle within the passageway such that a distal end portion the needle extends from

the distal end surface of the hub by a predetermined amount.

48. The apparatus of claim 4 1, further comprising:

the needle, the needle being a microneedle movably disposed within the passageway.

49. A method, comprising:

inserting a distal end portion of a needle of a medical injector into a target tissue to

define a delivery passageway within the target tissue;

placing a convex distal end surface of a hub of the medical injector into contact with a

target surface of the target tissue to fluidically isolate the delivery passageway; and

conveying, after the placing, a substance into the target tissue via the needle.
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50. The method of claim 49, wherein:

the inserting is performed 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 75

degrees and about 105 degrees.

51. The method of claim 49, wherein the inserting is performed such that a centerline of

the needle is substantially normal to the target surface.

52. The method of claim 49, wherein the target tissue is an eye and the target surface is a

conjunctiva of the eye.

53 . The method of claim 52, wherein:

the delivery passage way extends through a sclera of the eye; and

the conveying includes conveying the substance into at least one of a suprachoroidal

space or a lower portion of the sclera.

54. The method of claim 52, wherein the substance is at least one of a VEGF, a VEGF

inhibitor or a combination thereof.

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

56. The method of claim 49, wherein the distal end surface of the hub includes a sealing

portion configured to define a substantially fluid-tight seal with the target surface, the sealing

portion being symmetrical about a centerline of the needle.

57. The method of claim 49, wherein the delivery passage way extends through a sclera

of the eye, the conveying includes conveying the substance into at least one of a

suprachoroidal space or a lower 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.
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58. A method, comprising:

inserting a distal end portion of a needle of a medical injector into a target tissue to

define a delivery passageway within the target tissue, the inserting is performed such that a

centerline of the needle is substantially normal to a target surface of the target tissue;

placing a distal end surface of a hub of the medical injector into contact with a target

surface of the target tissue to fluidically isolate the delivery passageway; and

conveying, after the placing, a substance into the target tissue via the needle.

59. The method of claim 58, wherein:

the inserting is performed 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 75

degrees and about 105 degrees.

60. The method of claim 58, wherein the distal end surface of the hub includes a sealing

portion configured to define a substantially fluid-tight seal with the target surface, the sealing

portion being convex.

61. The method of claim 58, wherein the target tissue is an eye and the target surface is a

conjunctiva of the eye.

62. The method of claim 6 , wherein:

the delivery passage way extends through a sclera of the eye; and

the conveying includes conveying the substance into at least one of a suprachoroidal

space or a lower portion of the sclera.

63. The method of claim 61, wherein the substance is at least one of a VEGF, a VEGF

inhibitor or a combination thereof.

64. The method of claim 58, wherein the placing includes deforming the target surface.
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65. A method, comprising:

inserting a distal end portion of a puncture member of a medical injector into a target

tissue to define a delivery passageway within the target tissue and such that distal end surface

of a hub of the medical injector is in contact with a target surface of the target tissue;

exerting a force on an actuation rod of the medical injector when the distal end

surface of the hub is in contact with the target surface, the force having magnitude of less

than a threshold value, the medical injector configured such that the force is sufficient to

move a distal end portion of the actuation rod within a medicament container when the distal

end portion of the puncture member is disposed within a first region of the target tissue, the

medical injector configured such that the force is insufficient to move the distal end portion

of the actuation rod within the medicament container when the distal end portion of the

puncture member is disposed within a second region of the target tissue; and

conveying, in response to the exerting, a substance from the medicament container

into the target tissue via the puncture member when the distal end portion of the puncture

member is disposed within the first region of the target tissue.

66. The method of claim 65, wherein the threshold value is about 6N, the target tissue is

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