
(10) International Publication Number

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property 

Organization
International Bureau

(43) International Publication Date 
18 September 2014 (18.09.2014) WIPOIPCT

WO 2014/139913 A1

(51) International Patent Classification:
A61M 5/315 (2006.01)

(21) International Application Number:
PCT/EP2014/054525

(22) International Filing Date:
10 March 2014 (10.03.2014)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
13158513.5 11 March 2013 (11.03.2013) EP

(71) Applicant: SANOFI-AVENTIS DEUTSCHLAND 
GMBH [DE/DE]; BruningstraBe 50, 65929 Frankfurt am 
Main (DE).

(72) Inventor: PLUMPTRE, David Aubrey; 36 Shire Way, 
Droitwich Spa, Worcestershire WR9 7RQ (GB).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)·. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
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,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)·. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— of inventorship (Rule 4.17(iv))

Published:
— with international search report (Art. 21(3))

(54) Title: BEARING COMPONENT FOR A PISTON ROD OF A DRUG DELIVERY DEVICE, PISTON ROD COMPRISING 
THE BEARING COMPONENT, AND DRUG DELIVERY DEVICE

13v A ,13

(57) Abstract: The bearing component(l) comprises a con
tact surface (2) inside a periphery (3), which surrounds a 
centre (4), and a coupling feature arranged inside the peri
phery for rotatably engaging a component of a piston rod per
pendicular to the contact surface. The coupling feature in
cludes at least one flexible feature (8) extending from the 
periphery towards the centre, and the flexible feature is ar
ranged to be deflected towards the periphery by a force exer
ted on the flexible feature in a direction towards the contact 
surface and deflected towards the centre by a force exerted on 
the flexible feature in the opposite direction. The flexible fea
ture may have a sloping surface (9) facilitating assembly and 
preventing disassembly in combination with a further com
ponent of the piston rod. The component of the piston rod 
may be a lead screw, and the piston rod may be used in a drug 
delivery device.
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Description

Bearing component for a piston rod of a drug delivery device, piston rod comprising the 

bearing component, and drug delivery device

Drug delivery devices, in particular pen-type injection devices, comprise a bung, which 

serves to eject doses of a drug from a container like a drug cartridge and may be 

provided as part of a drug cartridge. The bung is driven by a piston rod, which may be 

provided with a mechanism for setting a dose and for advancing the piston rod to deliver 

the dose set. In some pen-type injection devices the piston rod comprises a lead screw, 

which rotates when it is advanced during dose dispense. As a rotation of the bung is 

preferably avoided, there will be a relative rotation of the piston rod with respect to the 

bung during dispense. In this case a direct contact between the piston rod and the bung 

may result in large frictional losses and in a rather strong driving force being required. 

This disadvantage may be avoided by a suitable bearing. Furthermore, it is desirable to 

have a contact between the bung and the piston rod over as large an area as possible, 

because a small contact area or a point contact is liable to cause a deformation of the 

bung during dispense, thus reducing dose accuracy. Therefore a bearing component is 

preferably arranged between the piston rod and the bung. The bearing component can 

be formed to engage a large surface area of the bung and to contact only a small 

surface area of the piston rod, in order to facilitate a relative rotation of a component of 

the piston rod, like a lead screw, with respect to the bearing component. The bearing 

component must be able to assemble to the lead screw at relatively low assembly 

forces and without risking component damage. The bearing component must not 

become detached from the lead screw following assembly or during the device life, as 

this can result in dose inaccuracies. The bearing features must be robust enough to 

withstand the rigors of automated assembly and bulk packing.

US 2007/0093761 A1 discloses a drive mechanism suitable for use in drug delivery 

devices comprising a piston rod and a generally cylindrical drive sleeve surrounding the 

piston rod. A thread of the piston rod is adapted to work within a helical groove 

extending along the internal surface of the drive sleeve. A further thread of the piston
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rod extends through a threaded opening of an insert. A longitudinal axial movement of

the drive sleeve causes the piston rod to rotate according to the thread of the insert,

thereby advancing the piston rod and thus driving a piston in the cartridge. A bearing is

provided on the piston rod by a pressure foot, which abuts the cartridge piston.

It is an object of the present invention to reduce frictional losses between a rotating 

piston rod and a bung for use in a drug delivery device.

This object is achieved with the bearing component according to claim 1, with the piston 

rod comprising the bearing component according to claim 8 and with the drug delivery 

device according to claim 12. Further embodiments derive from the dependent claims.

In one aspect the invention relates to a bearing component for a piston rod of a drug 

delivery device. The bearing component comprises a contact surface, a periphery, 

which surrounds a centre, and a coupling feature arranged inside the periphery for 

rotatably engaging a component of a piston rod perpendicular to the contact surface. 

The coupling feature includes a flexible feature extending from the periphery towards 

the centre, and the flexible feature is arranged to be deflected towards the periphery by 

a force exerted on the flexible feature in a direction towards the contact surface and 

deflected towards the centre by a force exerted on the flexible feature in the opposite 

direction. There may be only one flexible element, two flexible elements or more than 

two flexible elements.

In an embodiment of the bearing component, the flexible feature has sloping surfaces 

inclined with respect to the contact surface, the sloping surfaces approaching the 

contact surface towards the centre.

In a further embodiment the flexible feature is an integral part of the bearing component.

In a further embodiment the flexible feature is formed by at least one flexible arm, hook, 

prong, tooth or salient element.

In a further embodiment the centre comprises an opening, and the flexible feature limits 

the opening.
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In a further embodiment the opening is enlarged when the flexible feature is deflected 

towards the periphery.

In a further embodiment the flexible feature is arranged such that the bearing 

component is symmetrical with respect to rotations by 180° around the centre.

In another aspect the invention relates to a piston rod comprising such a bearing 

component.

In an embodiment of the piston rod, the component of the piston rod that is rotatably 

engaged by the flexible feature is a lead screw.

In a further embodiment of the piston rod, the component of the piston rod that is 

rotatably engaged by the flexible feature comprises a coupler having an overhanging 

flange, and the bearing component engages the coupler with the flexible feature 

stopping the flange.

In a further embodiment of the piston rod, the component of the piston rod that is 

rotatably engaged by the flexible feature contacts the bearing component at least in a 

contact area near the periphery of the bearing component.

In another aspect the invention relates to a drug delivery device comprising such a 

bearing component, which may be mounted to a component of a piston rod. The drug 

delivery device may be an injection device, a pen-type device, and especially a pen- 

type injection device.

The term “drug”, as used herein, preferably means a pharmaceutical formulation 

containing at least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular 

weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a 

DNA, a RNA, an enzyme, an antibody or a fragment thereof, a hormone or an 

oligonucleotide, or a mixture of the above-mentioned pharmaceutically active compound,
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wherein in a further embodiment the pharmaceutically active compound is useful for the 

treatment and/or prophylaxis of diabetes mellitus or complications associated with 

diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as 

deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina, 

myocardial infarction, cancer, macular degeneration, inflammation, hay fever, 

atherosclerosis and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically active compound comprises at 

least one peptide for the treatment and/or prophylaxis of diabetes mellitus or 

complications associated with diabetes mellitus such as diabetic retinopathy,

wherein in a further embodiment the pharmaceutically active compound comprises at 

least one human insulin or a human insulin analogue or derivative, glucagon-like 

peptide (GLP-1) or an analogue or derivative thereof, or exendin-3 or exendin-4 or an 

analogue or derivative of exendin-3 or exendin-4.

Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin; Lys(B3), 

Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human insulin; 

human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val or Ala 

and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human insulin; 

Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human insulin.

Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N- 

palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl 

human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl- 

LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N- 

palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) 

human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) human insulin; Β29-Ν-(ω- 

carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(co-carboxyheptadecanoyl) 

human insulin.
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Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H-His-Gly-

Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-

lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

Exendin-4 derivatives are for example selected from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,

H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,

des Pro36 Exendin-4(1-39),

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [lsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, lsoAsp28] Exendin-4(1-39),

des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(O2)25, lsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(O2)25, lsoAsp28] Exendin-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [lsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, lsoAsp28] Exendin-4(1-39),

des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(O2)25, lsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14 Trp(O2)25, lsoAsp28] Exendin-4(1-39),

wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4 

derivative;

or an Exendin-4 derivative of the sequence

des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),

H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,
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H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-(Lys)6-des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(O2)25] Exendin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-NH2, 

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-NH2, 

des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-(Lys)6-des Pro36 [Met(0)14, Asp28] Exendin-4(1-39)-Lys6-NH2, 

des Met(0)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,

H-(Lys)6-desPro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2, 

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2, 

des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-Lys6-des Pro36 [Met(0)14, Trp(O2)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14, Trp(O2)25] Exendin-4(1-39)-NH2, 

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2, 

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(O2)25, Asp28] Exendin-4(1 -39)- 

NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Trp(O2)25, Asp28] Exendin-4(S1 -39)- 

(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(O2)25, Asp28] Exendin-4(1 -39)- 

(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned 

Exendin-4 derivative.

Hormones are for example hypophysis hormones or hypothalamus hormones or 

regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008,
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Chapter 50, such as Gonadotropine (Foilitropin, Lutropin, Choriongonadotropin, 

Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin, 

Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a 

low molecular weight heparin or an ultra low molecular weight heparin or a derivative 

thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned 

polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a 

pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is 

enoxaparin sodium.

Antibodies are globular plasma proteins (-150 kDa) that are also known as 

immunoglobulins which share a basic structure. As they have sugar chains added to 

amino acid residues, they are glycoproteins. The basic functional unit of each antibody 

is an immunoglobulin (Ig) monomer (containing only one Ig unit); secreted antibodies 

can also be dimeric with two Ig units as with IgA, tetrameric with four Ig units like teleost 

fish IgM, or pentameric with five Ig units, like mammalian IgM.

The Ig monomer is a "Y"-shaped molecule that consists of four polypeptide chains; two 

identical heavy chains and two identical light chains connected by disulfide bonds 

between cysteine residues. Each heavy chain is about 440 amino acids long; each light 

chain is about 220 amino acids long. Heavy and light chains each contain intrachain 

disulfide bonds which stabilize their folding. Each chain is composed of structural 

domains called Ig domains. These domains contain about 70-110 amino acids and are 

classified into different categories (for example, variable or V, and constant or C) 

according to their size and function. They have a characteristic immunoglobulin fold in 

which two β sheets create a “sandwich” shape, held together by interactions between 

conserved cysteines and other charged amino acids.

There are five types of mammalian Ig heavy chain denoted by α, δ, ε, γ, and μ. The type 

of heavy chain present defines the isotype of antibody; these chains are found in IgA, 

IgD, IgE, IgG, and IgM antibodies, respectively.
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Distinct heavy chains differ in size and composition; a and γ contain approximately 450 

amino acids and δ approximately 500 amino acids, while μ and ε have approximately 

550 amino acids. Each heavy chain has two regions, the constant region (Ch) and the 

variable region (VH). In one species, the constant region is essentially identical in all 

antibodies of the same isotype, but differs in antibodies of different isotypes. Heavy 

chains γ, a and δ have a constant region composed of three tandem Ig domains, and a 

hinge region for added flexibility; heavy chains μ and ε have a constant region 

composed of four immunoglobulin domains. The variable region of the heavy chain 

differs in antibodies produced by different B cells, but is the same for all antibodies 

produced by a single B cell or B cell clone. The variable region of each heavy chain is 

approximately 110 amino acids long and is composed of a single Ig domain.

In mammals, there are two types of immunoglobulin light chain denoted by λ and k. A 

light chain has two successive domains: one constant domain (CL) and one variable 

domain (VL). The approximate length of a light chain is 211 to 217 amino acids. Each 

antibody contains two light chains that are always identical; only one type of light chain, 

κ or λ, is present per antibody in mammals.

Although the general structure of all antibodies is very similar, the unique property of a 

given antibody is determined by the variable (V) regions, as detailed above. More 

specifically, variable loops, three each the light (VL) and three on the heavy (VH) chain, 

are responsible for binding to the antigen, i.e. for its antigen specificity. These loops are 

referred to as the Complementarity Determining Regions (CDRs). Because CDRs from 

both VH and VL domains contribute to the antigen-binding site, it is the combination of 

the heavy and the light chains, and not either alone, that determines the final antigen 

specificity.

An “antibody fragment” contains at least one antigen binding fragment as defined above, 

and exhibits essentially the same function and specificity as the complete antibody of 

which the fragment is derived from. Limited proteolytic digestion with papain cleaves the 

Ig prototype into three fragments. Two identical amino terminal fragments, each 

containing one entire L chain and about half an H chain, are the antigen binding 

fragments (Fab). The third fragment, similar in size but containing the carboxyl terminal 

half of both heavy chains with their interchain disulfide bond, is the crystalizable
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fragment (Fc). The Fc contains carbohydrates, complement-binding, and FcR-binding 

sites. Limited pepsin digestion yields a single F(ab')2 fragment containing both Fab 

pieces and the hinge region, including the H-H interchain disulfide bond. F(ab')2 is 

divalent for antigen binding. The disulfide bond of F(ab')2 may be cleaved in order to 

obtain Fab'. Moreover, the variable regions of the heavy and light chains can be fused 

together to form a single chain variable fragment (scFv).

Pharmaceutically acceptable salts are for example acid addition salts and basic salts. 

Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation 

selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion 

N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen, 

an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl 

group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-C10- 

heteroaryl group. Further examples of pharmaceutically acceptable salts are described 

in "Remington's Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro (Ed.), Mark 

Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of Pharmaceutical 

Technology.

Pharmaceutically acceptable solvates are for example hydrates.

The following is a detailed description of embodiments of the bearing component and 

the piston rod comprising the bearing component in conjunction with the appended 

drawings.

Figure 1 is a top view of an embodiment of the bearing component.

Figure 2 is a cross section of the embodiment according to Figure 1.

Figure 3 shows a piston rod comprising the bearing component during assembly.

Figure 4 shows the piston rod according to Figure 3 after assembly.

Figure 5 shows the piston rod according to Figure 4 subjected to a disassembly force.
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Figure 1 shows an embodiment of the bearing component in a top view. The bearing 

component 1 may have a generally circular shape, especially if the bearing component 

1 is intended for a pen-type drug delivery device. At least one flexible feature 8 extends 

from the periphery 3 to the centre 4 and forms a coupling feature 5, which is used to 

fasten a further component of the piston rod. In the embodiment according to Figure 1 

the coupling feature 5 is formed by two flexible features 8, which are arranged in a 

rotationally symmetrical fashion with respect to rotations by 180° around the centre 4. A 

bearing 1 like this can be easily produced at lower cost. The two flexible features 8 each 

cover an angle of about 120°-160°, preferably about 150°. Although each flexible 

feature 8 is flexible enough to be resiliently movable during assembly, the inner edges 

of the flexible features 8 around opening 10 provide stability against twist. The stability 

increases with the angle of coverage. This stability helps preventing an inclination of the 

bearing component 1 with respect to the axis of the piston rod 7. Further, this ensures 

having an opening 10 large enough for a coupler 11 having an overhanging flange 12 to 

pass through. There may instead be only one flexible element 8 or more than two 

flexible elements 8. However, stability against twist decreases with the number of 

flexible elements.The coupling feature 5 may leave an opening 10 in the centre 4 of the 

bearing component 1. In this case the opening 10 is at least partially limited by the 

coupling feature 5.

Figure 2 is a cross section of the embodiment according to Figure 1. The plane of the 

cross section is perpendicular to the top view shown in Figure 1. The bearing 

component 1 preferably comprises a solid outer ring 14 forming the periphery 3 and 

providing mechanical stability of the bearing component 1. A contact surface 2 of the 

bearing component 1 is provided to push against a corresponding surface of a bung. 

The contact surface 2 may be on the front face of the outer ring 14. At the periphery 3 

there is a contact area 13, which may partially cover the outer ring 14, the flexible 

features 8 or both the outer ring 14 and the flexible features 8.

The flexible features 8 of this embodiment have sloping surfaces 9, which are inclined 

with respect to the plane of the contact surface 2. The sloping surfaces 9 approach the 

contact surface 2 towards the centre 4, so that the coupling feature 5 grows narrower 

towards the plane of the contact surface 2. The flexible features 8 may be flexible arms, 

hooks, prongs, teeth or any other salient elements extending from the periphery 3
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towards the centre 4. The flexible features 8 are preferably integral with the bearing 

component 1. The sloping surfaces 9 have the advantage that the assembly of the 

piston rod is facilitated, as will become apparent from the following description.

Figure 3 shows a piston rod 7 comprising the bearing component 1 and a further 

component 6 in the state of being assembled. The bearing component 1 is shown in the 

cross section according to Figure 2, whereas the further component 6 is shown in a 

perspective view. The further component 6 may be a lead screw having a screw thread 

17, for example. The screw thread 17 may be employed in a drive mechanism to 

advance the piston rod 7. The further component 6 is moved relative to the bearing 

component 1 in the direction of the vertical arrow pointing downwards in Figure 3. The 

end of the further component 6 facing the bearing component 1 comprises a coupler 11, 

which may resemble a spigot or pintle, for example. The coupler 11 is preferably 

provided with an overhanging flange 12. When the further component 6 is introduced in 

the opening 10 of the bearing component 1, the coupler 11 exerts a force on the sloping 

surfaces 9 of the flexible features 8, as indicated with the oblique arrows in Figure 3.

The flexible features 8 are thus pushed radially outward, and the opening 10 widens 

sufficiently to let the coupler 11 pass the edges of the flexible features 8.

Figure 4 shows the piston rod 7 after the assembly. The flange 12 has been shifted 

beyond the edges of the flexible features 8, which have relaxed to their original position 

and axially lock the further component 6 by stopping the flange 12. The bearing 

component 1 can be brought into contact with a bung 15 of a drug cartridge 16. When 

the further component 6 is rotated, the coupler 11 can easily rotate within the bearing 

component 1, while the bearing component 1 and the bung 15 do not rotate with respect 

to one another. The contact area 13 and hence the friction between the components 1,

6 of the piston rod 7 is relatively small. The friction may be further reduced if the force 

advancing the piston rod 7 is also exerted by the flange 12 immediately on the bung 15, 

so that the pressure on the peripheral contact area 13 and hence the torque applied to 

the bearing component 1 by the further component 6 is reduced. Instead, the flange 12 

may be kept at a distance from the bung 15. The contact surface 2 may be on the front 

face of the outer ring 14 facing the bung 15.
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The flexible features 8 are preferably arranged within the outer ring 14 of the bearing 

component 1. The outer ring 14 protects the flexible features 8 from side loads that 

could arise if the device is subjected to impact or vibration or from direct loading on the 

component that might occur during an automated assembly or bulk transport situation. 

When the piston rod 7 is pushed towards the bung 15 during dispense, and the bearing 

component 1 is in compression, no load acts on the flexible features 8, so that the 

components 1,6 stay securely coupled.

As shown in figure 4, the main component 6 of the piston rod 7 is pushed against 

contact area 13 on an outer ring 14 of the bearing component 1. The contact area 13 is 

small enough to keep the friction between the components 1 and 6 of the piston rod 7 at 

a low level and hence the torque applied to the bearing component 1 within tolerable 

limits. Reduced friction is particularly advantageous in case the piston rod is rotated 

during operation. 11 could be further reduced using low friction polymers. The contact 

area 13 is inclined towards the axis of the piston rod and adapted to the shape of the 

corresponding contact surface of the main component 6. The contact area 13 prevents 

an inclination of the bearing component 1 with respect to the axis of the piston rod 7, 

when advanced, e.g. during assembly and/or during dispense operation. In addition, an 

inclined contact surface area 13 helps guiding the bearing component 1 to be and/or 

remain in line with the axis of the piston rod. This is particularly beneficial in case of a 

rotating piston rod 7. Flange 12 is kept at a distance from the bung 15 and has a contact 

surface 2 on the front face of the outer ring 14 facing the bung 15. A force driving the 

piston rod 7 is thus transferred to the bung 15 via the bearing component 1, in particular 

contact surface 2. Thus piston rod 7 is free to rotate while its push force is transferred to 

the bung 15 via the contact surface 2 of bearing 1 .This embodiment may therefore be 

preferred if the piston rod is rotated during operation.

Figure 5 shows how a disassembly of the piston rod 7 is prevented. If an axial force is 

applied to the further component 6 relative to the bearing component 1 in the direction 

indicated with the vertical arrow in Figure 5, the components 1,6 are slightly separated. 

Figure 5 shows the contact area 13 on the bearing component 1 no longer covered by 

the further component 6, owing to the action of the separating force, and the distance 

between the flange 12 and the plane of the contact area 2 being increased. In this state 

the flexible features 8 engage the flange 12 of the coupler 11. If the flexible features 8
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have a sloping shape as in the described embodiment, this engagement with the flange 

12 forces the flexible features 8 to deform inwards and dig into the coupler 11. This 

prevents a disassembly of the components 1,6 of the piston rod 7, unless unusually 

great forces are applied.
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Reference numerals

1 bearing component 

5 2 contact surface

3 periphery

4 centre

5 coupling feature

6 component of the piston rod

10 7 piston rod

8 flexible feature

9 sloping surface

10 opening

11 coupler

15 12 flange

13 contact area

14 outer ring

15 bung

16 cartridge

20 17 screw thread
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Claims

1. A bearing component for a piston rod of a drug delivery device, comprising: 

a contact surface (2) of the bearing component (1),

a periphery (3) of the bearing component (1) surrounding a centre (4), and

a coupling feature (5) arranged inside the periphery (3) for rotatably engaging a 

component (6) of a piston rod (7) perpendicular to the contact surface (2), 

characterized in that

the coupling feature (5) includes a flexible feature (8) extending from the periphery (3) 

towards the centre (4), and

the flexible feature (8) is arranged to be deflected towards the periphery (3) by a force 

exerted on the flexible feature (8) in a direction towards the contact surface (2) and 

deflected towards the centre (4) by a force exerted on the flexible feature (8) in the 

opposite direction.

2. The bearing component according to claim 1, wherein the flexible feature (8) has 

sloping surfaces (9) inclined with respect to the contact surface (2), the sloping surfaces 

(9) approaching the contact surface (2) towards the centre (4).

3. The bearing component according to claim 1 or 2, wherein the flexible feature (8) is 

an integral part of the bearing component (1).

4. The bearing component according to one of claims 1 to 3, wherein the flexible feature

(8) is formed by at least one flexible arm, hook, prong, tooth or salient element.

5. The bearing component according to one of claims 1 to 4, wherein

the centre (4) comprises an opening (10), and

the flexible feature (8) limits the opening (10).

6. The bearing component according to one of claims 1 to 5, wherein the opening (10) is 

enlarged when the flexible feature (8) is deflected towards the periphery (3).
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7. The bearing component according to one of claims 1 to 6, wherein

the flexible feature (8) is arranged such that the bearing component (1) is symmetrical 

with respect to rotations by 180° around the centre (4).

8. A piston rod comprising a bearing component according to one of claims 1 to 7.

9. The piston rod according to claim 8, wherein the component (6) of the piston rod (7) 

that is rotatably engaged by the flexible feature (8) is a lead screw.

10. The piston rod according to claim 8 or 9, wherein the component (6) of the piston 

rod (7) that is rotatably engaged by the flexible feature (8) comprises a coupler (11) 

having an overhanging flange (12), and the bearing component (1) engages the coupler

(11) with the flexible feature (8) stopping the flange (12).

11. The piston rod according to one of claims 8 to 10, wherein the component (6) of the 

piston rod (7) that is rotatably engaged by the flexible feature (8) contacts the bearing 

component (1) at least in a contact area (13) near the periphery (3) of the bearing 

component (1).

12. A drug delivery device comprising a bearing component (1) according to one of 

claims 1 to 7.

13. The drug delivery device of claim 12, wherein the bearing component (1) is mounted 

to a component (6) of a piston rod (7).

14. The drug delivery device of claim 12 or 13, the drug delivery device being an 

injection device.

15. The drug delivery device of one of claims 12 to 14, the drug delivery device being a 

pen-type device.
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