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Advancements in 34G Pen Needle Technology:
Enhancing Patient Comfort

and Injection Efficiency
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Needle sharpness

Device characteristics
Needle length should be long enough to traverse

‘should minimize skin
penetration forc

p geometry) g ol
injection 5 bevels, the angles that 4
|

the skin but short enough to avoid intramuscular
create the needle tip, are 2

preferred to 3 bevels

4 mm. pen needles
are recommended
for all people

(adults and children)

Needle base design can influence the wa
pressure is concentrated at the injection site

{
Post —-H

Posted Contoured  flat*

Needle width (gauge) should be thin to reduce
injection pain; higher gauge number indicates a
thinner needle

o

A posted base pen needle concentrates pressure
at the insertion site to a small area

A contoured base pen needle has a larger surface

Regular wall Ultra-thin wall
area in contact with skin; therefore,

—_— pressure is more widely distributed for

Needle gauge reduced overall force.
(needle cross-section, not to scale)
326 is recommended for most adults with diabetes
Needle wall thickness should be thin to create
larger lumen to enable higher flow rate

Other factors that contribute to injection force/
painfexperience inchide:

* Injection volume and flow rate

* Device ergonomics (button or plunger force,

gip shape, etc)
Terumo Corporation = Needle lubrication to reduce penetration force
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deswn 346 Admnuuisann fodu wdly skin surface ves
wywdasdl pain receptors agiduduiuainiiesng 100-200
pain receptors AEAIINEUALILAT B813lsANN Me needle tip
ffvunadnunnueady 346 Fsaunsosutesinesening pain
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Hl | uniqueness — The World Thinnest Needle' @

+ There are 100-200 pain receptors per cm?

human skin surface
+ Pain is primarily related to needle thickness
+ NANOPASS 34G decreases the probability
Trickor of touching the pain receptors and therefore
o makes the insulin injection less painful?

C et . NANOPASS 34 causes less skin trauma than
Pan larger needle sizes, which results in less
e pain®

Asthetp gt thmes es ety to
touch the pain receptors, whi
Pt
31G 326 33G 34G.
“owEm T Toummn °  (O0mm® @Gty

& Asakura T. 2013, Jpn J Med Pharm Sei 69(1)147-155.
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| Asymmetric Edge for lower penetration resistance

Maximum penetration resistance

p<0.001

® e

Cutting Puneturing

p<0.01

) ‘ I
0.00

Penetration resistance force (N)

commercial, 326x6mm  NANOPASS, 33GxSmm  NANOPASS, 34Gxdmm

NANGPASS® Asymmetic adge
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AunUsedn fluid resistance @8N5 flow resistance
force (millivolt, mv) ¥a4 fluid Naamedy Taeviall (32G x 4
mm, straight shape) LUSsuLfisuiuidi Wuu 33G x 5 mm uay
WUU 34G x 4 mm (double-tapered shape) Wuindu pen
needle 714 2 wuudl flow resistance force 84 fluid HasNIN
< o =& 2 aa . £ ' 1Y)
Walleenalu Fadundl flow resistance force toy axqe/le
Swgaulviamuﬁﬂﬂéjd subcutaneous tissue 9f

| Less flow resistance with thinner gauge

Comparison among double-tapered needle
& conventional straight needle Flow resistance
Image: (before wire penetration)

|Resistance Evaluation

straight B
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@& ————————— doubletapered Commercial NANOPASS NANOPASS
NANOPASS’s double tapered shape has been

326 x4mm 336 x5mm 346 x4mm

\, TERUMO's production technology: designed based on Hagen-Poiseule law* to reduce

'\ “Punch out”, “Bent”, “Extend” to form the unique shape the resistance of the liquid as it passes through the
needle.
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B | Uniqueness - Bent backend to avoid coring

Bentbackend design on the opposite side of needle tip aiming for preventing occurrence of
coring” - tearing off rubber seal on insulin

Lo 1

Terumo's original design
“bent structure”

Reduce risk of

Reduce the occurrence of
tearing off rubber ))) contamination

wiannstianuduendnualiawizieng 909 34G pen
needle mufing1aun agyligsnafuIndy 34G wuene
Bewesnruunyanudnvesdudodudnlvy egnslsiniy
G 346G danuduendnualiangilagsiude Thinner but
Stronger for Bending Hufifehimuunusiudausdivinselsng
dlosnwandasmaluladnisideusdedeawes idaiy
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War 34G x 4 mm & needle bent range Hosniudulaadialy
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Butiesnin sesasluifuiGes easier to insert, idomoentioondn, 346G lUlg 3 ieu Wujmuls’ﬁﬁmmﬁﬁﬂﬁaaaalﬁ'mﬁ’uazﬁufﬂma
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visues hyperglycemia way hypoglycemia wasanléidu  34G pen needle w1ndu

Outcome — Better User Experience for Better
Compliance/Adherence, which Leads to Better QoL

= Patient reported it glycemic control

Overall preference of NANOPASS 346 vs 336 after 1 menth (n=151) Perceived frequency of hyperglycemia/hypoglycemia evaluation
in Diabetes Treatment Satisfaction Questionnaire (DTSQ)

Not prefer to use 34G

3%%\

No preference
20%

"How often have you felt that your blood glucose levels have been

unacceptably high/low recently?”
Prefer to use

NANOPASS 34G 4 =230
7%

4 . p—ID.D‘I‘I
290 p=0046
Reasons for “prefer to use NANOPASS 346", multiple answers, n=336 2
Less injection pain 31% 1.99
Easier 1o insent EEEEEESSSS—— 3%
Less likely to bleed mom— 1 3% i |
Easier to penetrate insulin  —— 11%
Less fear in ap?x:a rance 0% 0 '
Less leakage from injection site e 7% Perceived Hyperglycemia Perceived Hypoglycemia
Easier 1o attachfremove ffom pen s 5% mbaseline mafter 3 month 346G use
Lesslielylo-hend. H:1% chathetag e Vo TERUMO, based o0 the daa from:
Other m 1% DS 15 lty of 34 gauge necdle for pen injections in patiets using

Jrsuing 1,

5224 PO3AG
Chan created by TERUMO, based on the data from:
T. Asakusia and H. Seing,
Nanopass T47 = Comparison evalus!
Journal of Medicine and Pharmacout
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Uszms?l 3 double-tapered shape vaudy 34G 2elidiuaninse penetrate dufianfadnllGnTu uazdelii flow vesemie
5@51411514‘1?5@5%‘145’;8 warUsen1si 4 Seq bent backend woudu 346 Frsannisumdould dearuduendnuaiianizsa
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?haiﬁﬂulﬂﬁﬁﬂmmw%'imﬁﬁué’aEJLLé’a shemaantRluFes double-tapered shape Wag bent backend findnlng high-precision
laser welding technology §s¥inl# 34G pen needle WU injection device ﬁﬁ@mquﬁmﬂiﬁﬁ better drug delivery T¥fiu
AuldAIe

References:
1. Frid A, et al. New injection recommendations for patients with diabetes. Diabetes Metab. 2010 Sep;36 Suppl 2:53-18.
2. Tubiana-Rufi N, et al. Short needles (8 mm) reduce the risk of intramuscular injections in children with type 1 diabetes. Diabetes Care. 1999 Oct;22(10):1621-5.
3. Hirsch LJ, et al. The Injection Technique Factor: What You Don't Know or Teach Can Make a Difference. Clin Diabetes. 2019 Jul;37(3):227-233.
4. Birkebaek NH, et al. A 4-mm needle reduces the risk of intramuscular injections without increasing backflow to skin surface in lean diabetic children
and adults. Diabetes Care. 2008 Sep;31(9):e65.
. Polak M, et al. Subcutaneous or intramuscular injections of insulin in children. Are we injecting where we think we are? Diabetes Care. 1996 Dec;19(12):1434-6.

w

6. Hofman PL, et al. An angled insertion technique using 6-mm needles markedly reduces the risk of intramuscular injections in children and adolescents.
Diabet Med. 2007 Dec;24(12):1400-5.
7. Derraik JG, et al. Effects of age, gender, BMI, and anatomical site on skin thickness in children and adults with diabetes. PLoS One. 2014 Jan 21;9(1):e86637.
8. Kalra S, et al. Optimising Insulin Injection Techniques to Improve Diabetes Outcomes. Diabetes Ther. 2023 Nov;14(11):1785-1799.
9. Klonoff DC, et al. Advance Insulin Injection Technique and Education With FITTER Forward Expert Recommendations. Mayo Clin Proc. 2025 Apr;100(4):682-699.
10. Saito D, et al. The Usability of 34 gauge needle for pen injectors in patients using insulin/GLP-1 analog. Posters/Diabetes Research and Clinical Practice. 10651
(2014); S224 PO346.
11. Asakura T, et al. Fundamental study of NANOPASS Il (34G 4mm) needle for pen injectors. Japanese Journal of Medicine and Pharmaceutical Science. 2013,
69(1):147-155.
12. Asakura T & Seino H. Clinical usefulness of insulin pen needle NANOPASS needle 34” — Comparison with NANOPASS needle 33G. Japanese Journal of
Medicine and Pharmaceutical Science. 2013, 69(1):137-145.



