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K, 7V L2 THAE, £ VAV TINF
K, ¥ X O G-CSF BA B TRy o 3k i
AR X BERDOEIZOWTHENT 3,

1) A:BiaiK

AP Z BT A L, AR & ERIR
PN O B 2 B at L 7 S akBR o f5 S &
&, TEARED 1L.0mL M FI272 % & EGHBAE
P HRICHKRT 2HARO 6N 5,

IO/ 18 44 (B9 44, K9 4) %
WA E L7 2 HEO —HEBEE A LB T,
B H I A A HE/K 0.2 mL, 0.5mL, 1.0mL,
1.5mL Z 4 2 [ TS L, VAS & X Of verbal
rating scale (VRS) 12 & O {55750 % STl
L7, VAS, VRS £ $1205mL & 1.0mL & X
0 0.5mL & 1.5 mL OICHEANRD 6,
0.5 mL 2* 5 1.0 mL ~ D7 A& OB A3 5 R
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BRIEDZ EHRBI Y,

AN X 2 REE 2B HZ T T 5o 11
F 3 2RI ORIRE 80 E MR E L HE
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0.001, FHFARFDEIG 5 p<0.001, HEHIFEH
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0.001) ICRAaA7HBEL, £, VASIZKL 3
T, FEEARFOERPERE ($<0.001)
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BHIT, HE ($<0.001) 72 a7 DK F 2R
L7 10)0

384 Therapeutic Research wvol. 46 no. 6 2025



H I A A 2 38 L e 2 BN
NkEF 2RI, TV L= 7HFI05mL (6
%), 7YV L2 7#A08mL 54), ¥ F
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726

EHNDA > 2 > 770X w8IAl (100 Hih7/
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EYENERNC & £ 5 7 TV BIREY &1
SHBAER & OB Z i L 72 X ¥ 7 F V> A
TIE, 7T Vl%EEE oo B CHESTBAEE
PER S NG Z LR EIng®, £, 75
L AR Z SR E LAY T T UL AT
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PALERTIX, WY 7 A vEREHIRY 7
) HA VESREL D H VAS 2 a 7 oLl )
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RIS 2 2 LRI TV,

TSRO DV AL, KM RFED > F 7" A 36
ZAET S, HMGERMZEEIE 22 LT
VR 2 AT 2% J2BR, Wi o L) »%087)
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Tips for Pain Relief

Causes and Countermeasures for Pain in Subcutaneous Formulation

Noriyuki Namiki

Faculty of Pharmaceutical Sciences, Teikyo Heisei University

Subcutaneous injection, in which a drug solution is injected through a needle punc-
ture into a region with a large amount of the flexible fatty tissue below the skin, has sev-
eral advantages, such as relatively less pain during injection compared to intramuscular
injection, in which the muscle membrane is punctured, and a lower risk of infection than
intravenous injection. Therefore, subcutaneous injection is considered to be a particu-
larly suitable administration method, especially in patients who need repeated self-injec-
tion for an extended time period. However, since the dermis has pain, cold, tactile, and
thermal receptors, pain associated with injection (injection-site pain) is unavoidable.
Therefore, there is concern about decreased patient adherence with subcutaneous injec-
tions, reducing the possibility of achieving the expected therapeutic effect (clinical func-
tionality). Various factors are involved in injection-site pain, which can be divided into
three main categories: (1) the technique of puncture and drug injection, such as the
injection site, puncture angle, injection speed, and pressure; (2) the parameters of the
injection equipment, such as the outer diameter, shape, and material of the injection nee-
dle; and (3) parameters of the drug formulation, such as the injection volume, formula-
tion temperature, preservative type, amount, concentration, and pH. This article summa-
rizes previous reports on the injection volume, injection speed, needle outer diameter,
needle shape, additives, pH, injection site, and formulation temperature in relation to
subcutaneous injection pain, and presents measures to reduce injection-site pain.
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