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Summary: We studied the validation for drug content of a new insulin cartridge
(Humacart 3/7, 3.0 ml cartridge®). The concentrations of total insulin, Zn, m-cresol,
and phenol in the Humacart 3/7, 3.0 ml cartridge® were consistent with the levels
described in the interview form. To study the relationship between the mixing (0, 5,
and 10 times) and the uniformity of the insulin suspension, a Humacart 3/7, 3.0 ml
cartridge® was set into the insulin delivery device specifically designed for this car-
tridge (Autopen®). The total insulin concentrations of this preparation through
Autopen® varied from 30 to 150 U/ml without mixing, so mixing more than 10 times
was necessary to make the suspension uniform. The total insulin concentrations
through Autopen® decreased with increased standing times after thorough mixing;
thus the Humacart 3/7, 3.0 ml cartridge® must be injected as soon as possible after
mixing. The dimeric-hexameric insulin concentration in the Humacart 3/7, 3.0 ml
cartridge® was 10 times higher than the monomeric insulin concentration. Furthermore,
the insulin concentration through Autopen® with a 31-gauge needle was the same as
the insulin concentration using a 30-gauge needle. These results indicate that the
characteristics of a Humacart 8/7, 3.0 ml cartridge® are equivalent to that of a
Humacart 3/7, 1.5 ml cartridge®.

Keywords: validation; isophane insulin suspension; Humacart 3/7, 3.0 ml cartridge®;
mixing
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2 ARMBHBEANCHEC 22— h— F/TIEE, LIS mlOAI— Y v VAYEATH -2
A, RELVEROKER3OMIOA— MY v VEFSEREESR, SORFMOBHICIY, -1
U oy VRO BBANEI R B0, FRATERMAAMEICBT 22830000, S HICBEHEY L SN
ZEMEOT ZDFSRE, BEOQOLIZE >THMNTHAY. 3.0 mlDH— Y v YEFHHO HE)
EAFROA ¥ 2 AR (F— U9 BHPICHES L, RRECHEEES0H 5 BHIC
HFHTHLEOWRENLRENRTWALY, ZOR, FHEHFLHERID L IVMe3157— V8 (G) biE
HENRTwaE, 22°C, FH, 20O2—<h—13/7, 3.0mlECOEFERH—-LIZOVTHNY F—
YarvERE LA 2 oBHEHVABICIRRHOTOHICENRD S E, S84 R v
AL V20 Y OSERERE S0, HHOECEIROSNATHEE DY, 22 TIh HEH
ORAEFNC & 2 BHOW —~(LIC OV TIWE LT 572, & BIC31G OGS oMt 5 I
DOWTHHEZMA .

ES B

1. &) #

A A) Y H =Py VBH (a—<h— P37, 3.0ml® HAEA —F 409 —#RAEH,
fiflo v b . FF6X23B, FF6V23B, FFBZ79A, FFTB50B, FF7D92B, FRTE61B) # WA LT L
fo. B 22 Vi E @O Biosynthetic human insulin  (Eli Lilly, USA, iz » b ! 615-
70U7-208) EHWiz, HEEELTETA 787 74 ¥ 75 A%1G %X 8 mm % 5 TFIZ30G X 8 mm
(ARRZ b v - 74 v F vy rHREH) 2HHELA.

2. Y FIEAEAEKY

Ca—<h— 137, 3 mlECEEETHCADLRABOLEICT A0, 3.0 mlOs—F) v
BABHOBEBIEALTROL ¥ 2 YIEAR (F— bR mlAl) C8%FL, §40, 5, BLU10
EEAE, 30 —Y (G) L IE3IGOWH SR 2EiTH Lt 1H 1E-—#El, +—b~x2®
ID03mlzR LYY 7rE Lz, RBIOHEORMEHZHOIILT-EIRY) TAT, 2
EFagcoMEE 1 EE L, 1:EE8EH 1 TIoz, BEEB T, 10MEML, 0, 2.5, 5,
7.5, 105 BICHikZY 7Y vy Uiz &4 Y A0 YIBRENEHEY Y 7L e LTHBROBK30 pl %
0.01 N HC1 270 Wl THML, ZDHH10 Wl ZHPLCOHF > 7k L7z, BEBA4 ¥ 2 VilkEOH
VL, HRF 120 ul% 0.45 um @ pore size 2 FH 957 4 W ¥ — (Gelman, GHP Acrodisc 13) % i
WEE, GBELY YTV E R FRICAB L 7,

3. Bl E & &

A2y, 7x/=l, m-7 LY = VOMEIRHPLCEIL L DT o245, S0k, #5413
ZORBAX BP-TMS (4.6 mm % 25 cm) % iz, F 7z, W TUODEEEICE ) i L1259,
Thbh, a—<A—087, 3mlAa— )y PORM»S52 ml 2D, W8 G, F
EEBIWEN) 15 ml, i FOBMETE, FEERNEH) 1.0 mITEASML, SHICBHK
EMAT25ml & Ui, HESREEATE & L CRDBMEE TSI 500 2 v iz,

4. PRAVBAIC & BikEd

FRAMIEBIZ & >~ 7 v 500 ul & Hlvy, Microconcentrator 10 (Amicont:) Tid 2041,
Microconcentrator 50 (Amicon#h) TX54 M, % T7,000 x g DFELIZE VITo7Y,

5. HEAEMEL LTI, ANOVAD L tleE® Huwre,
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R LUEE

1. EEY—HO®KE

FRA AV A=Yy VBA (ea—<A—13/7, 3mliE® ooy PEIZBTLERY—
a2 T, ShoBH% 10 ERAE, Z0—#%0.01 v HCHUZTH#E{E L, HPLCH:IZ
TOMELA. ZOE, A Y20 O5BWTIEEALBESN R -7, RIZSOBAIZEBITA
oy b, RSN EA VAY VIBEFMELLESA, &4 VX ) VilEEIZ100.4 £ 1.8 U/ml
(mean = SE) TH ) KFWFOw v PETHERZIBE SN 272 (Table D). =53z
WTRRRE B AT - 728 R, Mo e i e &L aby.

2. SEFMEKIC L AN —LoE

KICRAERIZE B4 A YIRBOH—LIC oW THRE L7, ZO8E, &JRMEPFbauv
FIE30mOA— ) v VHAEHORBITATROL ¥ XY YHEAS (F— 2O XK
SN OEA A VEEEHS0 5 150 Uml T TRICER L2, L LAads, 5L
LA B IZIZEY L, W0HDERATIIE TS THAEIEBW SN E R ol T ORE
MNH, La—<vh—138/7 3.0mliECE, La—<h—13/7 1.5 mliECLD HRLRBMLLTV
WHITHDLZENW SN E R 7Y, LELEDS, BREZOL v 2 Yl 253 58121,
Pehdik BT 57 DIC 10 ML EORMPLETH B EAW b2 L Lo (Fig. 1).

3. BARAY CRHIBOERDE A 2 2 LIREDHKRE

K, WAEECBTEA 20 YA OHE L 2 YR 20y ([ V7
YA VAN YY) GO EEEMLHWNT, FRMEEICBFAY YT NE0L yum DA X T T VT4
V=B Ed, WEZHELWELR, 2oHE, BARKOEVICLIST, Avr75r740
Yl Loz 4 A Y EGOMEIRSAS10%EIEF-ETHY, IhEta—vh—}
3/7, 1.5 mIEOHRELLHLL, TDavisH” OFRLEL—HTILLOTH 72, T OEHFIL,
HRWEA YAV A4V T2y A YA Y ES DT TRALAZEHTHL IS DL ST, WAgho 4
YA VIR KE R A YESIGRIRT A SN E R o7 (Fig. 2).

BB B0umDA YT I LT 4 NY —FMlBTEIT MR Vv AY YRR ETAEICOWT
B LofE, ta—<vA7—13/7 3mliE®°O#FNi313.1+205% (mean=SE) THH, Zhid
L5 mlEOEN (14.1£04%) LOMICHEOEERED bR L -7 L2 - T0450°55.0 um
DRKEEDOT MM A4 > R VG Z2 GOV TIETEAB CEOL VI LR S, E 5 o
7z,

4. FHstORE

BT, EERFOBFEORAZLETLHNT, EEEFLMEEI DD X DIV 31G TS K
SR, ZOFEEEHEZHVAZI LI NP OHADERIHFES R TS Y, T X 31GEST

TaBLE 1. Contents of Humacart 3/7, 1.5 ml and 3 ml Cartridges

3 ml cartridge 1.5 ml cartridge®
Insulin (U/ml) 1004 = 1.8 101.2+26
Zu (ug/mb) 26.0 1.8 98.9 = 0.0
Phenol (mg/ml) 0.65 = 0.01 0.68 = 0.01
m-Cresol (mg/ml) 1.67 £0.04 1.60 £ 0.02

a) Data from reference No. 4. Mean = SE (n=3-8).
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FONEN0.254 mmTH Y, FEHED 330G (0.3048 mm) LY HBHW2EHL BoTwBHIE, L5V
WKEDEBON y POEICIZLOEFEZ DD, T2, REICDVWTIEIIGHE)70.127 mm T
HY, 30GHEHSITIZ0.157 mm TH D, TO2OHHA ¥ A ¥ HVESFEH % M T 5 Btk
L, BBEDZEAT LWL E L SRS, LaLed s, 10EHRMNEICEIT 531G 21
)ﬂm‘*-& FPRYPBIBENRZER P OL 2 VB, Fig. 3IORTIE S Hv72iE44t
SIGOWBIZRDOENLE Doz, fEo T, EHEEOHAOBIRD 720 S1G S OMANTE L TIiaM
HMOBWZ EPHLIE R ST,

5 BBEROREM

COBF LT HEIT, BEICL - TE, BER, M ONER EET > TOLLERH D,
ZORIEHEICBE L2 MWA 2 - HRE L Tw b0 EZSNE, £ T—EEE LR E
NCHVORFHEOE W EREOOPIZOWTEE 21T - /2. FOE, 10Eli£%$!?a%-’a‘o‘wf, F —
PRI E Y }"éhttﬂ-“‘*?ﬁ“‘i 3/7, 3.0 ml iE® 3:951}U.V‘Ii Cl 7 R R B A
Bl Cniz, LA Ladis, 54 EliE s -850, &1 0)"4 /A‘) /zii’é O T AR
ENszA, ZoRHNE, va-— —«-7’7—43/", 1.5 mliEC LB LT, & D RBIREI RS A &N
W oHhkhol (Fig. 4). LaLaRs, BREZOL 2R /é‘lﬁﬁm‘”’*&*&lﬁ?‘ &, BHH2.5
SUPHCHHT A ENEE L, £FNLEoRREE LB EHBICHET 2 2 &0
HThrEEZOLNS, :

6. PESVEBEIC K BH&E]

A4 A 3 pH # T - 6 Rk & Lfﬁ‘ﬁ-‘@‘é*é:rb”ﬁumlfwém FIT, ZOBH
DRBERPCBT LA AU V457 f@éﬁ&u&%ﬁ?ﬁ B 7z RAMEEE R - CHE L7z, $4
bbb, DTR1IAHy FORSARBETIE, 4 YA VHEEKOAREZEHRTHIENTE, 2,
517y POBETH, 6T CHBT A EMNT Z: COHEERHCTRE LHER, ta—<7
— 1 38/7, 3.0 mlIiEC TIEIHBAOFEEIED T, 225 6 RADOHFAEILITHEEKKOZh & kL
T, 10D EZ W e oL o7 (Fig. 5). ToHRE, ba—<h—13/7, 1.5 mliE®D
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Fig. 1. Effect of Mixing on Total Insulin Con- Fig. 2. Effect of Mixing on Insulin Concent-
centration in Humacart 3/7 ration through 0.45 pm Pore Size
[}, no shake; O, 5 shakes; @, 10 Membrane
shakes. Mean = SE (n=4). 30G nee- [, no shake; O, 5 shakes; @, 10
dles. shakes. Mean * SE (n=4). 30G nee-

dles.



168 £ # % Vol. 58, No. 3 (1998)

ETNEMBETHOVHFEORERRAD LN Lho7zY. L Lgd S, Fig 2R LAHM A Y
IR0 UmlOWBETH -7, Thid, A YAV Y E)v—OKE S IIEEY25~3 nm TH
D6HAETH-THHEmmMmESNAEZENS, HHEA Y2 VEHE L0045 umD T 4 VT —%
B LIS YA L, SOT AN —ElERT AL TR ERISEEhNEEL
5510,

FEREO L ML BE TR S ORILTIE, BRAOAFBNENEOTIE R, 6REICE
WTH FOWRIGEE I ERAOWIGEE DN 37O 1L EEVE OO, BRI SRS, F7-2
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s J b, et
2 & Uy
& S 60~ g
£ £
= . = i
é 50 § 40
20 -
e
0 ¥ T T 1 0 T T T T 1
0 2 4 6 8 0 2 4 6 8 10
day .
min
Fig. 3. Effect of Needle Size on Insulin Con- Fig. 4. Effect of Standing Time on Stability of
centration in Humacart 3/7 Suspension after Mixing
Cartridges shaken 10 times. O, total Mean = SE (n=3). 30G needles. O,
insulin concentration, 31G needles; Humacart 3/7, 3.0 ml cartridge, and
[}, insulin concentration through 0.45 [, Humacart 3/7 and 1.5 ml cartridge
um pore size membrane, 31G needles; (data from reference 4). *, p<0.05, and
@, total insulin concentration, 30G #* p<0.001.

needles; and &, insulin concentration
through 0.45 um pore size membrane,
30G needles. Mean * SE (n=3-4)
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0.2 ~

Insulin conc (U/mD)
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Monomer Dimer ~ Hexamer

Fig. 8. Monomeric and Dimeric ~Hexameric Insulin Concentrations in Humacart 3/7 3.0
ml and 1.5 ml Cartridges

{4, 3.0 ml cartridge; [}, 1.5 ml cartridge. Mean = SE (n=3).
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RARDOPNGEE ZBREADZN D3SO 2 ThHh o2 MESRTVAE Y, 5T, Ehonf A
VHEBAL L2 6 REOFEELSE LV a—vh— F3/7, 1.5 mliEL 3.0 mIIECIIBWT
3, B AR THREENISDA YA YIRILHEERELLEwb 0 Tl iLs,

& B

EbIHBA Y T oA VA Y ABEBERATH AL 2 - A= P 5/T7, 3 mlECIIBVT,
OBAMICBT 544 A0 YEBECEREEED SR, Fh 0B ERAT ISR ISEE -1t
L, tHThislrBoohi, ToOE, B—IC8H LI o BANIHES 28R
RETHY, 50U LOBEBICIHBEZETALAZEPH O E R 72, S 5IHMEL v 2) ¥
AT BWT, 2266H A XY VEEESEREICHEELTEV LD LN, Ba—
A= b3/7, 1.5 mIECOFNEFHEEIE Lo, DLEOERNS, Ca—-<d—13/7, 3ml
HECOMME LCoRMEE, Ca—-<h— 137, 15mliECLASTHLIENH O E LT,

5 B X #®
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