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Enhancement of Rectal Absorption of Insulin in Eudispert
hv Hydrogels Containing Medium Chain
Fatty Acid Salts in Rats

Kun Han', Joun Sik Kim , Jeoung Hee Yoo and Youn Bok Chung

College of Pharmacy, Chungbuk National University, Cheongju,
Chungbuk 361-763, Korea

(Received July 28, 1997)

The purpose of the present study was to investigate the effect of medium chain fatty acid
salts, reported as enhancers in insulin nasal absorption, on the rectal absorption of insulin in
rats. The serum glucose and remained insulin level in perfusate were measured after rectal
recirculation of insulin with or without sod. laurate, sod. caprate and sod. caprylate in situ. The
addition of sod. laurate or sod. caprate reduced serum glucose concentration considerably. Sod.
caprate (1.0%) showed the greatest promoting effect on the decrement of serum glucose.
Eudispert hv hydrogels containing insulin with medium chain fatty acid salts were, thereby,
prepared and evaluated. The release rate of insulin from Eudispert hv hydrogels was reduced
with an increase in the content of Rudispert hv, and was raised with increasing NaOH
concentration. Ten percent Eudispert hv hydrogels were offered for the rectal administration of
insulin. The addition of 1.0% sod. caprate reduced serum glucose concentration remarkably
after rectal administration of 10% Eudispert hv hydrogels containing insulin. The level of
glucose decrement was greater by 30% compared to subcutaneous administration of insulin

solution. From the above findings, Eudispert hv hydrogels would be used as useful rectal
delivery systems of insulin.

Keywords—Insulin, Medium chain fatty acid salts, Rectal absorption, Promoting effect, Eu-
dispert hv hydrogels.
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Figure 1—Decrement of serum glucose (A) and in-
sulin level in perfusate (B) in rats after rectal per-
fusion of insulin solutions. Insulin concentration was
20 pM/mj with 0.5% and 1.0% fatty acid salt. Each
point represents the Mean+S.E. of 3 rats. Key: (®);
control, (O): sod. caprylate (0.5%), (¥): sod. caprate
(0.5%), (V). sod. laurate (0.5%)
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Figure 2—Decrement. of serum glucose (A) and in-
sulin level in perfusate (B) in rats after rectal per-
fusion of insulin solutions. Insulin concentration was
50 uM/ml with 0.5% and 1.0% fatty acid salt. Each
point represents the Mean+S.E. of 3 rats. Key: (®):
control, (O): sod. caprylate (0.5%), (¥). sod. cap-
rate (0.5%), (V): sod. laurate (0.5%)
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Table I—Mean Area under Serum Glucose Level-Time Curve after Rectal Administration of Insulin with Promotors

in Rats”
Promotors Insulin Dose (uM/mi) Gll(lggsg g;ed)cr(e}ﬂgn(t%l)x)UC D %)?
None(Control)
0 336.4+11.7 0
20 333.9+16.5 0.53+4.9
50 366.3+12.2 -8.9+3.6
Sod. caprylate(Cg)
20 325.6+11.4 3.2+3.4
50 281.4+25.4 16.3£7.6
20 217.3+18.3 35.4+5.5
50 216.2+£39.0 35.7+11.6
Sod. caprate (Cio)
20 162.6+5.2 51.7+1.6
50 121.2+13.9 63.9+4.1
20 125.8£7.7 62.6+2.3
50 126.4+2.9 62.4+0.8
Sod.laurate (Ci2)
20 145.9+5.2 56.6+1.5
50 104.9£6.0 68.8+1.8
20 152.2£7.3 54.8+2.2
50 100.7+9.2 70.1+2.7
S.C.Injection
51 184.2+3.5 45.2+1.1
(7.51U/kg)

“Kach value represents the Mean+S.E. of 3 rats.

PRelative decrement (D%) of serum glucose levels was calculated from the following equation :

D(%) = ((AUCc-AUCs)/AUCe) X100, AUC=300
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3 |
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Figure 3—Effects of sod. caprate concentration on
the relative decrement (D%) of serum glucose levels.
Relative decrement(D%) was calculated from the fol-
lowing equation : D{%)=((AUC-AUC,)/AUC,) x 100.
Insulin concentration was 20uM/ml.Each point
represents the Mean+S.E. of 3 rats.
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AZE de] EElaAE D(%)#es Yehlo] =
Al Aolt}. D(%)3k sod. caprate®] H%7F 1.0%

X 62.602 71 £ EE Ve oH, 2.0%4
£ 531, 5.0%0- = 598 Fake] AHrlel] sliMe
318 a7t gashe 23HE JeIIT). 3 0.5%0
M 517, 0.25%00E 31.30.82 A 1.0%ET) *e
A7l s E Bike Hadhe AoR Jepgtt
1 4908 A FP0) 71 vIZbEE FA Sl
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TR g £3128 ta) Mishima
50 uof th3t AZ Tt ARl )3 dgk
o]#}7] Brh= leucine aminopeptidase 8442 A&z}
g 71018} a AHsla gt

sol=220| Ealx 54 U Qistio| WE 8N

sloj=2Aol Bl JHE Yol s Eu-
dispert hvel ¥ 2 NaOH2| =& g2lsle Z3}
AR slolzgAas 2AEHY. NaOHY =3~
9mEqg)ell @& 10% Eudispert hv dlo]=z2e]
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Figure 4—Insulin release profile(A) from 10% Eu-
dispert hv hydrogels neutralized with NaOH 5mEq
(®). 6mEq (0), TmEq (¥), 8mEq (V) and 9mEq ().
Insulin release profile(B) from 5% (®), 10% (©) and
15% (W¥) Eudispert hv hydrogel neutralized with
NaOH TmEg. Insulin content was 18 IU/g(gel). Each
point represents the Mean + S.E. of 3 data.
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Figure 6—Effect of administration route of insulin
(1561U/kg) on the glucose decrement. Each point
represents the Mean+S.E. of 3 rats. Key: (®); rec-
tal, (0); subcutaneous. {(¥): intravenous
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Figure 5—Decrement of serum glucose after rectal S 40
administration of insulin solution(A). Insulin doses [
were 7.51U/kg (@), 10TU/kg (0), 151U/kg (¥) and @
301U/kg (V). Relative decrement(D%) of serum glu- 20 [
cose levels after rectal administration of insulin
with dose from 7.5 to 30IU/kg in rats(B). Each
point represents the Mean=*S.E. of 3 rats. 0 ’ ; ; : : .
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Figure 7—Decrement of serum glucose after rectal
administration of insulin (151U/kg) solution(—) and
Eudispert hv hydrogel(...) containing sod. caprate.
Each point represents the Mean+S.E. of 3 rats. Key:
sod. caprate 0%(®), 0.5%(®m) and 1.0%(4) in solu-
tion of insulin, and sod. caprate 0%(0), 0.5%(oD)
and 1.0% (£) in Eudispert hv hydrogel of insulin.
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Table Il—Mean Area under Serum Glucose Level-Time Curve after Rectal Administration of Insulin (15 lirkg) with

Promotors in Rats.”

Dosage form Promotors Glu(%oAs% %i%r?ﬂep%%%ycs D %)
Solution None None 263.4+7.8 12.2+£2.6
Sod. caprate(0.5%) 253.5+8.5 15.5+2.8

Sod. caprate(1.0%) 242.4+5.6 19.2+1.9

Hydrogel None 263.4+4.8 12.2+1.6
(Eudispert hv) Sod. caprate(0.5%) 246.3+1.7 17.9%0.6
Sod. caprate(1.0%) 230.9+2.6 23.0£0.9

¥Fach value represents the Mean S.E. of 3 rats.

PRelative decrement (D%) of serum glucose levels was calculated from the following equation :

D(%Y=((AUC~AUC)/AUC) x 100, AUC=300

24 T §d402 B3PS v sod. caprate F7t
FIE v AOZ sod. caprate 0.5% £ 1.0%E
2713t Eudispert hv slol=24e] 7$7} golloz
TojAlof] visl] E37dshe(D%)ol R A veldr).

a £

1. FAE S 713 dad 298 379 7
Fog ARA A& EFFE 27 308 viol A &3
dolgom, FHAHIE Hlol g ded P
389 sod. caprate(Ci)=sod. laurate(Cp))
sod. caprylate(Cy) &It 53] sod. caprate<]
27 1.0%9 W Q€] F5 2 sk 2
Aoz epdr}

2. Eudispert hv slo]=279] M=+ Eudispert
hve] &Fol F713l whet 718 e, NaOHe 3
7} st Bl wel Adhe AdgE Jehid
t}. X3 Eudispert hv 3lol=zdzRe A&l
£2 oo Eudispert hv 3] Z7ldt] wa} 2
Ax9ion, NaOHS 557t 5548 3= 2%
< Jehligict weid HHe A=E vehle Eu-
dispert hve] & 10%, NaOH 2| s:E& 5~
TmEqQl Reg Jepter, ol slol=24e pH
€ 6~72 A4S YT

3. ded g4 AR AT F IS
(D%)< T3lFAM ol 18] 31% & Ao e W
o1} 1.0% sod. caprate® F718le] 79 Aoz
Toigt An} 93FAlAld) HE) BdskEol 9% F
7k 232 Jeio). 8 1.0% sod. caprate®
2713+ 10% Eudispert hv slol=24 % 33 e) 2%
HAYoz2 23 A} 10% sod. caprateE g
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AEY g0 AT v FFskeel F 20%
Z7kd A9E Jehlim, dsiEAldl vla) o 30%
Z7he 239E Y. webA sod. caprateE
713t Eudispert hv 3lo]=24& Qlede] 247w
AP oz vj$ {88 Aoz Asdr)

A wg

ol =¥ 19953 FEUIgm gEdrAT A7H
ol elate] ATEIIrNe o]l FAL=uT.
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