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Non-Invasive Insulin Delivery Systems

misv=li polypeptides 1350
proteins AIOMSSUUS=NILLIL
Tilsisovie nsiidovonia
mssuls=muerniiunasusu
lncdiannitan
dolddunaanvive
MM sgaABUaIsiHad
itfdns=nalafin

untin

ﬂ’] uﬁﬂgmm World Health Organization (WHO)

fodulsawmtulantammnnnd 142
dwau wazawinsdiniu 2 winoTud
A 2568 wngihulsawmlilaungua
Snwriidiwe  famidialsaunsndouguuseli
i T muon Tsadals uasidussam dndu
dhewmrudwnndniufadldidy insulin
womwanszinhmaluion Taonrsdadnli
fianils (subcutaneous) vihlWFaadudiTuas
wawasayng u foudidiluilegdussfigunaal
dmsudia insulin FodrwitliiiniSumiaiulion
uRsHTUIAEN WiWIEEAIN 1Y Yinmdmiy

TIY ﬂq-n'ri. Fh.D.
LdEnT 5 namw-gmmi’mﬁmw
AT TR E A I TN T R I T URE

avwn Wl usidudunmsldiduide insulin
dildfamisega mafiinsliduuwmesuiaml
wilulusrnmed $aduihy invasive administration
Tugrmarsseiidnsndafinmasssifodua’
diatusnnanuifiossimnniadou insulin via
non-invasive tuABLUEn IfsunsE R
dnlulusime Saldudnslidnganolag
1 l#8ns@aen
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lﬁ- Tutiold insulin  AlEIuan
sulssmw?
C milleemstudsemuihidsnaliin
finaidnuazazaniigadmivglon Senami
panduludvdssmudithuld wdngll insulin
Taenifudsenaie Wiy ss@nGnmtuies
rTum'jimfuﬁmﬂuﬂwmm'jn"m

insulin {u polypeptide pminlsana
5700-5800) #3WlAy beta cells 904 Islets of
Langerhans deayludvdau Tuilegiuilnis
faased insulin dadimamaluladdinom
(biotechnology) Ha138n71 recombinant insulin
#A179WIN biotechnology products ﬁTﬂm‘h'i I}
{uwin polypeptides W38 proteins S4lufidas
nanfondnitusingsiisasilimdoniu insulin foe
AnanEw#TIY polypeptides WAk proteins
do Limsmuasfivuialuansouaing Jom
fudunsnooansmioaunandig  Saduiigm
fruarumdmamiiuasmon Fodawaliiiu
Hgmilumanda wivine wazmahdowing
e (drug delivery) UfjiiTennisaapdm
wrila iy hydrolysis, deamidation, oxidation,
racemization, disulfide exchange win photo-
decomposition fruanaluiraFmmmunmldun
denaturation (n133aiiealaTaadalm), interfacial
adsorption [n’ngﬂ'ffuﬁﬁuﬁﬂ]. aggregation
(n3smddunguiiou) war precipitation
(NIANAZNBU) NITARIBAINIATUALNT
wWisuuammenmilaunsnhlgouds
biological activity 1% #nfuilald polypeptides
win proteins lRonTISUYIEIM ﬂ'ﬁmmﬁft:gn
yawldiwdin enzyme uaznIalunizimi:
BN

figmselufeluana polypeptides ua
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proteins fwuaing ¥ lignaadusum
madupmildion  uensniidufignands
dnluldfosgmharediesuiums first-pass
metabolism Tudul#indn
siftudinigesli polypeptides w3

proteins Fwmafuvsemmaiulilsidesin ud
isssndmsiudsenueniiufivensulae
Jlwaniiga  Taladiinaaneiduiiofiuns
gﬁiﬂﬂﬁmﬁhﬂﬁﬂﬁn‘s:uﬂﬁﬂn dataldw

e 13l peptidase inhibitor ATUAUFIY
Wedasulaili peptidase ol enzyme Tu
niswiza s Wawlunsdovaainans
polypeptides W30 proteins

o ML peptidase Buf Fannsifiu dose
se9t wialW polypeptides via proteins by
Tursoumnn

o mitlosiunsuoudaudIy peptidase
Tunszmzams Tawdinsaiaudel o
polymer TIAIMURBENTIENIATBINIEINIZD IS
wiasawldludlddnill pH ﬂq%u WIDALAL
1¥Tudnl&Tuniefl bacteria oy dnfuieazgn
Yanvaswaaninludlddn nioaldvg was
Lignmianslunszimzems uensn niltafinns 4
mucoadhesive polymers vwndiafiaizia
Baafunrsgniianulay enzyme léidon

e 3l#i penetration enhancers (175 ILVAN
migady)  Feawrsafuniigadunes
polypeptides waz proteins |# #lad191du
surfactants Y30 chelating agents

e N1Ikfiy lymphatic uptake danaIaLN
11 polypeptides w30 proteins a19QNUBLERAY
#7v first-pass metabolism Hﬁwﬁnﬁgngﬁiu
dlduds nistlaefu first-pass metabolism
wldTaun1svil¥ enzyme Suda wiolauns



s ludnir (vehicle) fitudfia lymphatic
uptake 18U lipid vehicle

wawq Finsdanil sunsodiunsgedioes
polypeptides w3n proteins 18 aeialsfimuis
n*nma'wﬁﬁm'inqjﬁmg’1:ﬂiﬂ~:ﬂ11ﬂﬁﬂﬂﬁf’r‘ﬂ
BNk TUATIU99N 1HiY cyclosporin

@ siimun Non-nvasive msulin

finnanaasdiTeuaunniissnis
non-invasive  faUszAninimlunisi
polypeptides uat proteins Hrgnisudladia
Tauiluald insulin Hudaivmares F8msenag
Téun  nslderlaonisfurseniu  (oral
administration) MIWEHMEIME (transdermal
administration) lﬂﬂq'{uﬁﬂdmn (buccal
administration) N {nasal administration) Yo
{pulmonary administration) "1 (ocular
administration) WIDWIUANIMIIIWIN (rectal
administration)”

maAmludn fnesssdwumnn wuil
enzyme inhibitors 1TW aprotinin, bacitracin®,
polycarbephil polymer Wb penetration enhancers
iU deoxycholic acid, sodium taurocholate
fifiunigaduoes insulin Wignszualadin
Taunsfudssmu mesyn Waydean wie
nramin waidsldgrmsodisumiadunngls
insulin femadadldfimiala™

mn‘[u‘[nﬁﬁﬂi:ﬂuﬁﬂuﬂﬁvﬁqn‘iwm::ﬂ
dmfunisWaundadud insulin Wusziu
pulmonary insulin system™ dadulasemawann
HARAUINIINIUIENINN Inhale Therapeutic
Systems, Inc. (San Carlos, California, USA).
Pfizer, Inc. (Connecticut, USA) waz Hoechst

Marion Roussel AG (Germany) alulaiild
fimunleapuisn inhale Sesanuuvlifigunsc]
dmiuldfldgmenarsluanaingyludnessdudn
(deep lung) Hoil alveoli Afifoyuieq uacdl
flufifouamaia mnzuingaduies
#an mefiumawuminmnlseveudia iy msld
aerosol 30 nebulizer #ilviuifial¥ipnan
qvidiarnedt fvaosay Sadumadunelad o

insulin # 4 Tundnfusfoglugvosouded
duwsaziBorrua 1-5 micron Fadururai
wzanies R alveoli wRzszazawTnIn
Tavsadanoufissgnandudrgnizualadin
guraeadssdudsed A ouaing
il fivsdnagimaiumsled g uaclibits
alveoli lumnduiu frowadnifuly Aedinnda
1 micron fAvsvgaapraansuazgniveanly
wisnfuauwislaoan msivisnnbisdninioy
Tu;ﬂ'naﬁuiaﬁmﬁaﬁ#:ﬁju'lﬁ insulin AW
asdnndu lssninlaniluudy srsesiian
ﬁaﬁ’ﬂugﬂ'umwﬁmnnn'iwmmm usneniidadl
mstimalulafiialy insulin Sauasianngu
\Jundn glass stabilization technology n&nd
ﬁﬂnmu'ﬁw:ﬂ;ﬂugﬂ amorphous glass state
Fofimrmeeilugumpiizassnmzuiadomily
289R it

dmiuligmmamzngduues polypeptides
Hﬂnﬂﬂmuﬁﬁqﬂm R ATERHTE T ERT
compressed air F9#iATHI3I§9 (sonic velocity)
vlifiaungusaodaoiuenaan wipsiugniu
pansnlitwaenszedniiudnsusadofauss
asudatlu holding chamber qﬂmrﬁﬁﬂ*m'{ﬁ
mahdeimilssivinmaantu s
ponaesbiiunguion §ldawnanlildlay
avanlaoyelefing 310 divsafadon fesld
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Surmwmuatigndes waziiiaesndt holding
chamber Siamsausla dlETaamnsonsniuaae
flapuiogld wasdonadiuldfidogaudnly
AU (U 1) qﬂmrﬁﬁnammﬂﬁtﬁﬂi’:m
1&iwdeitnmmaaioana Lidiosllnild gas
Tumiswu uazansoldsléen wvaudwiou
vriiusinsiien Sanfunliduussyiudiay
1 dose

anuzil inhaled insulin FaayTuszning
nveRBINKARTR seoedl 3 (clinical trial phase
) Tugiholsmumrusiai 1 uae 2 Taedy
diodoungainioy wa. 2541 uasiimmasnd
FaMua 117 Uy @2UNa9IN clinical trial Tussps
il 2 (phase I} Famasssluglonnda 190 3

3147 1

gunsoid it Pulmonary Delivery System 98
1381 Inhale Therapeutic Systems. Inc.
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nwlu 3 1feu wuin inhaled insulin
fszindnmidvuoilétunsie insulin Wl ld
Aol usnaniivdieli inhaled insulin wisTi
ungiwfineuauedsifiioriaiuan sednihma
Tuidoariinfutssniu (oral hypoglycaemic
agents) wuifimInuANTEAAAlAATY
athediateu usnaniifawurifilenusia inhaled
insulin 14 (well tolerated) uaclsiwy adversed
effects Aanuijiiiminiioasian (lung function)
uaetln
Tamilunrmasameedtaluszoed 3
(phase 1) seldiasznin 2 1 waslfiadn
Uszan 2 Jamdu US FDA #iesfusas New
Drug Approval (NDA) Buiunisiuseeniniue
slwilirenaraluanigaadnild dafumn
inhaled insulin lénadTunimasaslussesit 3 4
filaanihiluldgefisléfumstusesnin us FoA
umnefeiludnlifdsamidiowm
selidinedm insulin TMidudBndaly Resus
wwladng 419 gaLen insulin 1inaaiiidu?
Aldnavinfioniu Sesduinfinnfidie

1sdanuluouan

TasonsTmineondnio pulmonary
delivery system ADNIIWAIMY pulmonary
controlled release delivery system 1a%an3il
Guidladoununiug 2542 Tauilingusesed
Winszaruaunslanddauiaun ey lama
Falwsufmanetu doeclilsfomsluanaidn
wieariluanalng 5909 insulin Kau
naiumERiud controlled release 9rtiauli
fhulsurrmazantunstivunndy Taston
ansuauATalum sl
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masafiw Al (transdermal) wiaifay
tHoan (buccal) #78 supersonic injection”
Eidmiu non-invasive method \Huiib Iy
Gaudiaseifundn injection walaildldidudae
jEnnafie  Tdeunsaldeiumenniifivuianss
ATIMANNLAsAT s ay Tufdy
intradermal wazdignszuslain vidniiiam
wAnfustiiAe PowderJect Pharmaceuticals Ple
(Oxford, England) aunsaffi[Tunsaeimiam
fowldlgfudiumayssum Wy Jadu @
'Imm';mﬁn peptides, proteins ¥iD genes Ui
TUIRTBIHIURLN AT UN AR IR uANAT
fuludusituanaiRoasarsuas Taqusesodly
3k wanm e PowderJect System (31 2)
Aan1sldaradugenin helum gas shay
membrane ﬁﬁiﬂﬁumﬁﬂ \dia membrane fnae
80N was helium gas dn19eed) Fafia shock
wave iu Sadumeiugeoreaanianaangs
600-900 wasAaTuW Tunuzfiin shock wave
1 hesium gas YA WL IDBNY W LTI NDaN
Usnefufiomis weeilil momentum (fibowe
Sarntuimingluasan uAEBBNIMBIWE
indefudnudlulunssualatin

PowderJect Systems HfN1INARDY
Tundifia szoedl 1, 2 wae 3 dmdundsiudd
WAL AIUHT 1Y lidocaine, alprostadil Wi
Hep B Prophylaxis Vaccine &7W insulin ﬁ:u
fenglumsdnmizor preclinic oy

asednsmougiudaluinesiininfus
insulin Ml non-invasive delivery systems
alfidentdlugUuuumamaroviali usfiuig
apuiiflnlsamuidiosda insulin T
iU furoulifeTunenanaons Inhaled Insulin
5

Juiif 2
aunsal PowderJect Injection 989
LinN PowderJect Pharmaceuticals Plc

o DNAS0 1000
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wazwwiufmihmadmusdy  Taoawn:
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AaINE1731 GMO (Genetically Modified Organism)
Win LMO (Living Modified Qrganism) 8t
flyitldsinnisdmeaisiugnian iliiiao
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ANNTATY WamInAaRTam: n3tula
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walulaifanmdmiugiaangss (Genetic
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Engineering) wiamauiulaAsundasiiumes
401899 (Genetic Modification) #and1?
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The prevailing of abuse drug in some student groups become a big problem. To control
and prevent this problem. the preliminary or screening test is an important strategy. There are
two types of Methamphetamine screening test kit used. The first is color chemical reaction
produced by Department of Medical Sciences. The second is a one-step immunoassay in which
a chemically labelled drug (drug-protein conjugate) completes with the drug which may be
present in urine for limited antibody binding sites. To evaluate of the efficiency of these test kits
had been done by conparing with thin-layer chromatography (TLC).

The result showed that accuracy, sensivity, specificity, positive predictive value and
negative predictive value of the chemical and the immunoassay were 87.3, 85.0, 87.5. 629, 96.0
and 95.4, 100.0, 93.9, 80.0. 100.0 respectively. When the chemical test kits was firstly used and
immunoassay was followed. The results of accuracy, sensivity, specificity, positive predictive
value and negative predictive value were 941, 850, 96.3. 850 and 963 respectively. The
determimation of untaken Methamphetamine people by the chemical and immunoassay test kits
can screen accurate 96.0 and 100.0 persent respectively. This implies that the immunoassay has
higher efficiency than the chemical. While the chemical costs cheaper 4-5 times.

However, besides the accuracy, the convenience and the rapidness. the cost of the
kit should be consider too. Consequently, the chemical test kit will be used prior to every urine
samples. Then only the positive sample has been tested with the immunoassay.

Keywords - test kit, Methamphetamine
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The objective of this study is to evaluate the improvement of drinking water in close
container in 1997, We conducted this study by using GIPP Model. In this evaluation. we have
interviewed 13 specialists and 23 staffs who responsible in this project. The evaluation forms
were to interview; 1) specialists on environment, 2) operators on; the readiness of in put, the
appropriation of steps of process. the result of the project (product). The analysis of this study
was computed in percent, mean, standard deviation and expression,

The outcome was as follows.

1) The objective of this project was not conformed to the policy on consumer protection act
of Ministry of Public Health (food) B.E. 2540, the problem of the operation of staff, the
expectation of staff. and the average value in percentile; 56.41, 41.10 and 72.22 respectedly
(acceptable value is 80%)

2) The primary promptness 54.94% which was considered low, The lack of technicians, technical
knowledge, skill. experience in manufacturing drinking water in closed container. the lack of
public relation and lack of awareness among consumers in Udonthani in choosing clean and
safe drinking water,

3] The procedure and process of the project was moderately appropriate in all steps with the
mean at 3.27

4] The productivity of this project was conformed to the objective at 75.72%

In summary, Udonthani 1997 project of drinking water in close container, there was 18.62%
did not meet the standard. The project was not fully successful. The failure was due to technical
problems, that was objective was not conformed to policy on consumer protection act of Ministry -
of Public Health {food) B.E 2540 and insufficiency of input.
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