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Since the discovery by Banting and Best over 80 years ago, insulin has been the
mainstay treatment for type 1 diabetics who have complete insulin deficiency resulting from
pancreatic beta cell destruction and for uncontrolled type 2 diabetics who have both insulin
deficiency and insulin resistance. The consequences of poor diabetic control lead to serious
complications including chronic macrovascular (cardiovascular, cerebrovascular, peripheral
arterial disea_ses), microvascular (retinopathy, nephropathy, neuropathy) and acute diabetic
complications (diabetic ketoacidosis, hyperglycemic hyperosmolar state). Although insulin
injection helps optimize glucose control, it is cumbersome, intrusive, painful and is still unable
to match physiologic glucose regulation. Therefore, the alternative routes for insulin administration

are being explored.
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3‘1]1| 1 Oral insulin: chemistry and pharmacology.



416

nsANELURINTIAY24 conjugated insulin

-l (-] dl ° o -J

finnsAnwraruaunInii lugiandu
wmuaInmMIgninfudeunau uasgialng 0
W91 conjugated insulin ALQNAATNALWNIIAGT UaT
aangmaiduuuy dose-dependent luniramsssiu
uimaluaes aannisAneniranssAuniaal
{@aAmMasl oral hexyl insulin monoconjugated 2 (HIM2)
lugangnsasiugen wudnidald HIM2 Tutuinga
(1.0 un/nn.) lugafignansudauinliinaainig
gaaurntaluidenntaeuunasldwmusanlu
n1sAN®1 phase 1 lusranadasiudure Tnnld

. . . Ai'd Jy 1 1

conjugated insulin NNGNEUREININ (<5 W) 194
HIM2 ‘laun HIMX (hexyl insulin mixture) Tael HIM
X Turwissng ) fu 4 e wussivaugauluiben

Insulin (wU/mL)

FiRan Saumiiy uar 2900 2dAnITTIRIN

Chula Med J

49gm (C max) f 1981 10-15 WAl nevdalaiuen tne
: o X d oy - X ,
A1 C max aziintwfialifuenBunnuiuau uasling
-l v v s’i‘ . '
padradsslufidndaunisdnen uanainiifawuda
da X .
nslienlulinams (dose volume) Aiinauazial
_ -l:l’ P
N17gATNIANE AT Wi luawiae iy
n13An phase 2 udilaswmonaiinh 1
Tnenlseidfiunaaes HIM2 sTAurRBUgRUUATTEAL
umaluiden unisdneniy fulaeazeanamnsi

3
] o a«l

< o g 4 - v
I.WWIﬂ\!I.VIF_Nﬂul.l.ﬂtﬂ'l'l_lQN?Zﬂuu']ﬂ']ﬂ‘lMﬂﬂﬂﬂ’Jﬂﬂ']

Bugdunanasniaennn Reuliingalidugaus

a9 uda i HIM2 111 0.15, 0.3 uaT 0.6 1N./NN.A"Y
§iu (U 2) wudnfinnagedueasenAeudada u
anwouy dose-dependent LAZANNNTOARILALENATR
Tuden Tnglinuradradedufihowmeiad 1

—o— 0.3 mokg HiM2
g 0.5 mghg HIMR
= 013 moAg HiM2
—lree § Liniis Inealin 8O

0.5

280

226 4

~

a

[~
M

-
-~
©®

o
-

-
”
«»

1.0

1.8 2.0

a
3
o

-
o
i

% of Baseline Blood Glucose

Hours
B
Placebo
0.15 mg'kg
/ 0.3 mg/kg
0.6 mg/kg
¢ 10 20 3 40 s0 e 70 s w0
Time (min)

< . . .
gﬂ'n 2 (A) Peripheral insulin and (B) glucose concentrations after oral HIM2 in type 1 diabetic patients.
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3 Effects oral HIM2 on post-prandial glucose in a type 1 diabetic patients.
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n. {i surface area Nnfiga & mFu drug delivery
fimuaansolumsuanilden (permeability) g9
mucociliary clearance N
bioavialability §3

immunotolerance §3
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2. Augduiianu Jundyaauenans (phamacokenitic): onset, peak of action, duration 8tinals ?
Onset uaz peak INAALRU regular insulin; duration In&iAeiu lispro

Onset waz peak In&tAeiy regular insulin; duration In&1AeAl NPH insulin
Onset uax peak In&iAeL lispro; duration @Aty regular insulin

4 > 2 >

Onset, peak Uax duration In&LAeNTU regular insulin
4. Onset, peak Wae duration In&1AeNL lispro
3. Technosphere insulin (powder) ﬁ'l‘ﬂuﬁuqﬁuﬂﬁﬂﬁu i profile mi‘ﬂﬂnqw?irﬂti’\ﬂ? ?
N. time to peak insulin conc = 13 min
1. time to maximum activity = 39 min
A. bioavailability = 25.8% of SC insulin
3. biopotency = 19% of SC insulin
A, gnynde
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4. ANWUZY8A oral spray insulin UAT oral insulin dialagnsias 2

n.

oral spray insulin ngnszual@@AN systemic circulation (venous) n3gaein dou
oral insulin \ingF N8N portal circulation NMNITULMNAAURIMNT

oral spray insulin WAL oral insulin Liiﬁfjﬂi‘::umﬁﬂmmq systemic circulation gean
oral spray insulin Wat oral insulin L'il"\ejm‘:umaﬂﬂww portal circulation
NNTLUUNWLAUDIMNT

oral spray insulin 41g#1an1aM14 portal circulation NNTTULNIAAUEMNST &9 oral
insulin L‘ﬁﬁejn‘a‘:umaﬂﬂmq systemic circulation (venous) ¥"egaain

5. plununsWigugAudu uanwilaann nadan uas Madue e ?

n.

2 & 3 2

Transdermal eg. ionophoresis, low frequency ultrasound, drug-carrier agents
Internasal

Rectal
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