
US 20050158394A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0158394 A1 

Staniforth et al. (43) Pub. Date: Jul. 21, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

DELIVERY OF ORAL DRUGS 

Inventors: John Staniforth, Bath (GB); Michael 
Tobyn, TroWbridge (GB) 

Correspondence Address: 
DAVIDSON, DAVIDSON & KAPPEL, LLC 
485 SEVENTH AVENUE, 14TH FLOOR 
NEW YORK, NY 10018 (US) 

Assignee: Vectura Limited, Chippenham (GB) 

Appl. No.: 11/030,259 

Filed: Jan. 6, 2005 

Related US. Application Data 

Continuation of application No. 09/793,304, ?led on 
Feb. 26, 2001. 

(30) Foreign Application Priority Data 

Feb. 28, 2000 (GB) ....................................... .. 00047019 

Apr. 12, 2000 (GB) ....................................... .. 00090233 

Publication Classi?cation 

(51) Int. Cl.7 ..................................................... .. A61K 9/14 

(52) US. Cl. ............................................................ .. 424/489 

(57) ABSTRACT 

Disclosed is a system for delivery of a drug comprising a 
multiple unit dosing device comprising a housing and an 
actuator, said device containing multiple doses of multipar 
ticulates comprising drug particles, said device upon actua 
tion delivering a unit dose of said multiparticulates, said 
drug particles having a mean diameter of greater than 10 pm 
to about 1 mm such that an effective dose of said drug cannot 
be delivered into the loWer lung of a human patient. Also 
disclosed are novel methods, devices and dosage forms for 
delivering a drug. 
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DELIVERY OF ORAL DRUGS 

FIELD OF THE INVENTION 

[0001] The present is directed to a delivery device and 
method for the oral administration of therapeutic agents in 
poWder form for gastrointestinal deposition. 

BACKGROUND OF THE INVENTION 

[0002] The most prominent mode of delivery of therapeu 
tic agents is by the oral route by means of solid dosage forms 
such as tablets and capsules. Oral administration of solid 
dosage forms is more convenient and accepted than other 
modes of administration, e.g. parenteral administration. 
HoWever, the manufacture, dispensing and administration of 
solid dosage forms are not Without associated problems and 
draWbacks. 

[0003] With the manufacture of solid dosage forms, in 
addition to the active agent, it is necessary to combine other 
ingredients in the formulations for various reasons, such as 
to enhance physical appearance, to provide necessary bulk 
for tableting or capsuling, to improve stability, to improve 
compressibility or to aid in disintegration after administra 
tion. HoWever, these added eXcipients have been shoWn to 
adversely in?uence the release, stability and bioavailability 
of the active ingredient. The added eXcipients are a particu 
lar problem With drugs Which require a high dose in order to 
provide a therapeutic effect, e.g., biphosphonate drugs. The 
inclusion of the additional eXcipient can make the ?nal tablet 
extremely large Which could result in esophogeal damage 
due to the physical characteristics of the dosage form if it is 
not sWalloWed properly. Esophogeal damage can also be 
caused by toXicity caused by the drug itself, if the tablet 
becomes lodged in the throat or has an increased transit time 
through the esophagus, due to its increased siZe. 

[0004] Further, the tableting of certain drugs has many 
associated production problems. In particular, many drugs, 
e.g., acetaminophen, have poor compressibility and cannot 
be directly compressed into solid dosage forms. Conse 
quently, such drugs must either be Wet granulated or manu 
factured in a special grade in order to be tableted Which 
increases manufacturing steps and production costs. 

[0005] The adherence to good manufacturing practices 
and process controls is essential in order to minimiZe dosage 
form to dosage form and batch to batch variations of the ?nal 
product. Even strict adherence to these practices still is not 
a guarantee that acceptable variation Will occur. 

[0006] With the high cost of industrial scale production 
and governmental approval of solid dosage forms, such 
formulations are often available in a limited number of 
strengths, Which only meet the needs of the largest sectors of 
the population. Unfortunately, this practice leaves many 
patients Without acceptable means of treatment and physi 
cians in a quandary With respect to individualiZing dosages 
to meet the clinical needs of their patients. 

[0007] The dispensing of oral solid dosage forms also 
makes the formulations susceptible to degradation and con 
tamination due to repackaging, improper storage and manual 
handling. 
[0008] There are also many patients Who are unable or 
unWilling to take conventional orally administered dosage 
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forms. For some patients, the perception of unacceptable 
taste or mouth feel of a dose of medicine leads to a gag re?ex 
action that makes sWalloWing dif?cult or impossible. Other 
patients, e.g., pediatric and geriatric patients, ?nd it difficult 
to ingest typical solid oral dosage forms, e.g., due to tablet 
size. 

[0009] Other patients, particularly elderly patients, have 
conditions such as achlorhydria Which hinders the successful 
use of oral solid dosage forms. Achlorhydria is a condition 
Wherein there is an abnormal de?ciency or absence of free 
hydrochloric acid in the gastric secretions of the stomach. 
This condition hinders the disintegration and/or dissolution 
of oral solid dosage forms, particularly dosage forms With 
high or insoluble eXcipient payloads 

[0010] Flavored solutions/suspensions of some therapeu 
tic agents have been developed to facilitate the oral admin 
istration of oral agents to patients normally having dif?culty 
ingesting conventional solid oral dosage forms. While liquid 
formulations are more easily administered to the problem 
patient, liquid/suspension formulations are not Without their 
oWn signi?cant problems and restrictions. The liquid dose 
amount is not as easily controlled compared With tablet and 
capsule forms and many therapeutic agents are not suf? 
ciently stable in solution/suspension form. Indeed, most 
suspension type formulations are typically reconstituted by 
the pharmacist and then have a limited shelf life even under 
refrigerated conditions. Another problem With liquid formu 
lations Which is not as much a factor With tablets and 
capsules is the taste of the active agent. The taste of some 
therapeutic agents is so unacceptable that liquid formula 
tions are not a viable option. Further, solution/suspension 
type formulations are typically not acceptable Where the 
active agent must be provided With a protective coating, eg 
a taste masking coating or an enteric coating to protect the 
active agent from the strongly acidic conditions of the 
stomach. 

[0011] Another alternative to oral dosage forms for certain 
medications is aerosol dosage forms Which administer thera 
peutic agents for deposition to the pulmonary system. The 
use of aerosol dosage forms has many advantages for the 
patient. The packaging of the active agent is convenient and 
easy to use, generally With limited manual manipulation. As 
the medicine is sealed Within the device, direct handling of 
the medication is eliminated and the contamination of the 
contents from air and moisture can be kept to a minimum. 
Further, a metering valve can be included in the device in 
order to individualiZe the dose for particular patients. HoW 
ever, such formulations also have draWbacks such as 
decreased bioavailability of the drug due to improper admin 
istration by the patient. For eXample, if a patient’s breathing 
is not coordinated With the activation of the device, the 
active agent Will not reach its intended site of action Which 
Will lead to a decrease in therapeutic bene?t. 

[0012] Another alternative is dry poWder dosage forms. 
For eXample, International Patent Application WO 
94/04133, hereby incorporated by reference, describes a 
poWder composition for inhalation Which contains a 
micro?ne drug such as salbutamol sulfate and a carrier 
containing an anti-static agent. The carrier is calcium car 
bonate or a sugar, especially lactose. The amount of carrier 
is 95-99.99 Weight percent. The compositions are said to be 
useful for delivery of the active agent to the lungs While 






































