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Abstract

Development of Theophylline Effervescent Powder for Pulmonary Drug Delivery

Theerawoot Seetawun1, Pratchapon Tarnsuwan1, Wutchara Junkheiw1, Jintana Napaporn1

Introduction: The objective of this current study was to develop theophylline effervescent powder for pulmonary
drug delivery. The spray-drying technique combined with effervescence technique was utilized as the means to
improve water solubility and hygroscopic properties of theophylline. There were formulations developed in this study,
i.e. Conventional Theophylline Powder, Effervescent Base Powder, Theophylline Effervescent Powder and
Theophylline Effervescent Powder +PEG. The hygroscopic properties, polymorphism change, water solubility and
content analysis of those formulations were assessed. Result: The spray-drying technique combined with
effervescence technique proved to be able to produce dry powder for inhalers. However the characteristics of those
spray-dried powders showed to be very hygroscopic. When incorporated PEG 1500 (5 and 10%) into formulations
was effective to reduce its hygroscopicity. The preliminary solubility test had shown that Theophylline Effervescent

Powder dissolved fastest in water and Theophylline Effervescent Powder+PEG dissolved slowest. The polymorphism
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of all formulations prepared by spray-drying technique was amorphous form. Content analysis of theophylline in those

formulations was in the range of 9540 — 104.51%. Conclusion: The spray-drying technique combined with

effervescence technique proved to be able to produce dry powder for inhalers, which powder had amorphous form,

improve dissolved water solubility of theophylline and PEG were incorporated that can be reduce its hygroscopicity.

This results can develop for pulmonary drug delivery in the future.
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TEP+5%PEG4000 D2g 06g 0549 - 25840 462 ¢ 5 mL 500 mL
TEP+10%PEG4000 0D2g DE6g 05¢g - 50 g | 4379 | 5mL | 500 mL
TEP+15%PEG4000 D29 06g 0549 - 75a 412¢g 5 mL 500 mL
3. 3Bvnse 4) myhanskansazn1sIaiceslasesnneg

F5mIsudiiunislasd19893n Pritawin - K,
Chomchalaow A, Saneha A.(2008) uaz Tithong P,
Phunawan W, Sinsuwan S. (2010)

1) nsiaszvinananiosaziilasnnnns
NAUWIATY (% yield)

Foiminuasasdemytainninlasass udn
Tufinwassiminmausda uasiminasuenas
vImEs i ldwinanAasaoazainauns

NANRATEAZ = WaWA®Ad39_ x 100

NAKNRANING 1)
2) mﬁLm’l:ﬁqmauﬁami@ﬂmw%yu
fnrpnunasuuiuaddunm 10 wift §una
WalTHUIADUAN BIAENIINENGN LAENIINITINLEN
YBINIENHDULAZTAR lasnTaanasiaailan
3) MM331ATEHENIIMIATAEUILD B9aH

FUNaansMeAIazAEmaanla laginugsn

2 g ’Lﬁﬂi:uaﬂmqﬁmsgﬁw 50 mL LuAnAWLAIL

LIANIBNITZNIRIENALAIRNA

29

o

amgm'[ms‘li’i‘%% Differential scanning calorimetry

FIN9EN 3-5 mg 8414 Aluminium crucible w2 &
Ium'%?aa Differential scanning calorimeter fnuaaas
miLﬁ'uqmwgﬁﬁ 10 °C/min 1#ldgmnndlugas 30 °C
14 300 °C 1 Thermogram 2adHdenILUSHUWRBUAY
Thermogram 283sn37 1 dududsznavludiy

5) n133tAszidSuae Theophylline Taald
MA%A UV-spectrophotometry

FLAT1LAMILUSIN M Theophyline FREMTIAAINS
@mn'ﬁuumﬁmmmnﬂﬁuﬁ 2894 nm TufinHausily
frwrmdS i manaunadaguasei ldannaw
AT (v = 0.012x + 0.001; R = 0.998) vl
ﬁwmmﬂ’%mmm‘ﬁmaaayﬂu@h%‘uﬁa %Label amount
Weadsfiuanuasinasianlasfioumiaaiumg e

@En 50 g

HaN1SANB1IY

a v VY o o o
1. NaNacﬂsa21a:v11@1mnmsvumu’1msn

NMNMAATBNAITY WU gasdrFund



a el
LINFTENRATORIU
17 9 (aUuAaE) nTAY 2557

Isan Journal of Pharmaceutical Sciences

Volume 9 (Supplement), January 2014

PEG1500 finnudutu 15 % uaz PEG4000 i
ANUTNTY 5%, 10% WAz 15 % Ligwnsaiasoy
saninluguvasnswaanyld liindadsufiiuwmaiia
wi s fsansadszfiunandatonasld

CTP, TEP, TEP+5% PEG 1500
TEP+10% PEG1500 Lﬁaﬁwuamwaw'ﬁﬁaaazmaagm

Wl
fia EBP, LAz
dTuaglugie 1837 - 36.69% laswanisuazifin
nanansasazlunInamd1Tu wuin TEP lenanda
founzunfigafl 36.69% uaz TEP+10%PEG1500 'l
Nawﬁﬁasa:ﬁauﬁq@ﬁ 18.37 %

2. NamﬁLm’l:ﬁqmauﬁ'ﬁmi@mmwﬁy%
msﬁnmqmauﬁ"‘@msgﬂmm%u PSunawafiaaasann
Lﬁaamﬂmsgmmm%u fia CTP (gﬂﬁ 1), TEP (gﬂﬁ' 3)
az EBP (gﬂﬁ 2) AWEGL FaudILREN PEG wuin
Ligmsiaouudassumaasnen (Eﬂﬁ 4 U8z 5)

HANTIASIERIATIMTATANEULE DT

nanslazRaansazansindasdu las
mIgsnaalsadat wuin TEP  Mdaalumsazans
188y 35 Suft sa9adanfe EBP uaz CBP lfiaaiade
46.22 ez 69.33 Fu1f ANANaY FIE15U
TEP+10%PEG1500 uaz TEP+5%PEG1500 lfiaanlu
mMInzaeuIuiigad 69533 usz 70978 Fundl
aNEa

3. WwanAAERansmen1IIasaslavse

W‘qﬁmg'}%l—ﬂ a1%35 Differential scanning

calorimetry

NamﬁLﬂiﬂ:ﬁé’ﬂwm:miﬁ'ﬂL%&lﬂﬂiﬁ'nwvl
ﬁ’mg’m laglE37 Differential scanning calorimetry

v [ { A v
(DSC) "lmwamgﬂﬁ 1 smuamﬁamsgammsaw%a

30

311 5 TEP+10%PEG i 0 Wi uazfiaan 10 wadl



VLINFBANRATDEN U
17 9 (aUuAaE) nTAY 2557

Isan Journal of Pharmaceutical Sciences

Volume 9 (Supplement), January 2014

- Theophylline pure 4.2000 mg

TEDP+5%PEGIS00 4.3000

TEDP 3.7000 mg

EBDP 4.1000 mg

TEDP+10%PEG1300 4.4000 m;
-~

b

T T
140 160

Temperature

T T
180 260

sun e WIsuLfley Thermogram WaINIENG8819UAS Thermogram w898 Theophyliine

@ ' a
AMoaNNTauveIans lasninsenianalfsuudad
ANWTen (mW)  nugmwnad (°C) aAulaingn
Theophylline i Endothermic peak NiANFaagn 275 °C
uradnIansmeaTSsIdrvadlaseaaduuuunEn
' iy A a ' A ' ¥ o v
druwnsdtaiouldaninafianuuiarinldiinag
wagnudasniniduwuvasmgiuiiasaininaianuui
fmavuansazansvasdrsulmduazessdasuazliainu
Jaudarnldiinsszimevasiainesias snaliinag
é’f@L’%méﬁmaaamgmﬂ"l,ajauymil,ﬁ@mﬁ@L%m‘[main
Wuuuvesmguisld Peak Niflanwmduiuifas

a ¢ 1a . 9
4. 3@ 1zidSanme Theophylline laals
85UV spectrophotometry

NANTIATIEAUTUN I Theophylline lagl$3T UV
spectrophotometry ﬁﬂ’a’l&lm’msuﬁ 289.4 nm Wui
CEP, TEP, TEP+5%PEG1500 W&z TEP+10%PEG1500
{5 Theophylline  Laduagf 200.761, 204.813,
202.845 uaz 199.895 mg/50g AaLilu %Label amount
agifl 100.38, 102.41, 10142 uaz 99.95% AAFIY
Imnn@ﬁ%’uﬁﬂ%mmmﬁlﬂﬁtﬁmﬁ'uﬂ%mmmtfia
WIS AT oNESY uaznndriuidinaudaiinuaves
Content uniformity 983 USP26/NF31 Waz Uniformity of
content a4 BP2013 lasrfnualSuno Theophyline
137 95-%105 uzesimMaeTsurIldndBImaian,

31

witdlasld Inlet temperature 71 160°C LidKadanNA
#1283 Theophyliine USunmend laludrTudadwldanu
InurnMrsaLazgIniinuaIalf

a7UHan1sI9Y

€

A

myAauiiunswaun Theophyline  THanay
'Y a v oA o Ao ¢
Momadansuiaiaissnitlen Glaglszaidide
Uindgsmeazaouazurludyninisgaanudusen

ANLAToNAIBmARANULAS HANTITENLIN MTLEIBY

U

o @

dfulugUuuumisnunslfimefdanuuisldnsmd
Hanemn139013891A393190UL AN UFIULAZEINITO

. e we
USudssmsazaisuasen Theophylline 1AGWld wensw

A'léa1nd15uUConventional theophylline powder,

Effervescent base powder LWLz  Theophylline

effervescent powder #ilfn1309MIQAANNTU N3
i PEG  ludnivaztsandymmigaanuduld ud

. ¥ oA . .
g lunsazansemmniuningy 39ldwnnzauda

:
o A

@ o % % £
miwwmmsuwmadmﬂﬂaanqm‘

o

Vluﬁ(lmmediate

o

release) LANINAINITAITUALNITAILAUNIT

Uaaildas (Controlled Release) mM3iéin PEG wdnlulu



VLINFBANRATDEN U
17 9 (aUuAaE) nTAY 2557

Isan Journal of Pharmaceutical Sciences

Volume 9 (Supplement), January 2014

d1suenvazidudrideniraulaluniswaun

Theophylline athasennstandaluluaman

naansInisznd

VOVAUNTZA AT ATSINTTANTAT
YMIINYIRBQUATTEH anoaInyaaInIlizdn
ﬁadﬂg‘jﬁammnﬁmﬁa"m’mmwazmn@ha6] aurhld

o = '

a d"o v =
WU WLS‘QQG'NVLﬂﬂ’JFJ(ﬂ

References

Asada M, Takahashi H, Okamoto H, Tanino H, Danjo
K. Theophylline particle design using chitosan by
the spray drying. Int J Pharm. 2004 Feb 11;
270(1-2):167-74. PubMed PMID: 14726132

Britist Pharmacopoeia Commission Office. Britist
Pharmacopoeia 2013 volume Ill. London: The
stationery office; 2012. p.3450

Ely L, Roa W, Finlay WH, Lobenberg R. Effervescent
dry powder for respiratory drug delivery. Eur J
Pharm Biopharm. 2007 Mar; 65(3):346-53.
PubMed PMID: 17156987

Kastrup EK, Editor. Drug Fact & Comparisons ® 2012
Edition. Las Vegus, Nevada: Wolters Kluwer
Health;

Pritawin K, Chomchalaow A, Saneha A. Development
of theophylline effervescent dry powder for
pulmonary drug delivery [dissertation]. Ubon
Ratchathani: Ubon Ratchathani University; 2008

Tithong P, Phunawan W, Sinsuwan S. Development of
theophylline  effervescent dry powder for
pulmonary drug delivery phase Il [dissertation].
Ubon Ratchathani: Ubon Ratchathani University;
2010.

The United states Pharmacopieal Convention.
USP26/NF31. Baltimore: United Book Press;
2012. P.535

32





