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Summary

The change situation of the pharmaceutical administration dosage form used in a
Japanese pediatrics domain became clear Furthermore, we performed prescription
fact-finding to collect data of the basics of demand about production such as the dosage
form to the drug industries.

As a result, collection of the information from public child hospital was effective. Among
medicines used to a child, the dosage form changes from a tablet to powdered medicine
accounted for 74%. And, as for hoping, powdered medicine accounted for 74% production
of the new dosage form from the hospital which we investigated. This accorded with the
present dosage form change well. The first position of the real dosage form change was
crush of the warfarin potassium tablets. It was the order such as a methyldigoxin
tablet, enalapril maleate tablet, dantrolene sodium capsule successively. The dosage
form change compounding of medicines number of the baby (28 days-2 years) and child
(2-11 years) group accounted for 89%.

When it demanded the optimal attenuation density of warfarin potassium powder in
consideration of a dosage of 1st of the warfarin potassium and convenience of the
handling, it was 0.2% powder (2mg/g). Pharmaceutical in consideration of the use actual
situation was strongly expected.

Keywords: Child — pharmacotherapy — dosage form — off-label use — childlen

pharmacotherapy network — 0.2% warfarin potassium powder




Introduction

When a child is given medical supplies, the use of a reasonable child and a dose of
medicine for usage are not described in much Japanese pharmaceutical attachment
documents. As for the number of the medicines of our country where the direction for
use to a child and a dose are approved, there is the report that it is only total only 23.4%
U On the other hand, indication, dosage and administration are prescribed based on a
clinical trial strictly so that medical supplies are approved. This approval application
that it considered the adaptation to a child to sometimes become the problem is not to
do it from the drug industry. The pediatrics domain has little economic incentive for
reasons of the difficulty of the enforcement of a market size being small and the clinical
trial for the child for a drug industry. Therefore, it is easy to be left behind by clinical
development by the drug industry. As a result, it is the fact to be forced to use out of
adaptation that the pediatrician is not described in a pharmaceutical attached
document (off-label). A investigator initiated registration-directed trial was introduced
by revision of the Drugs, Cosmetics and Medical Instruments Act presented in July,
2003. As a result, the adaptive expansion to the child of the unlicensed drug was
promoted. Also, the construction of the child trial network system by Kushida?' and
Ishikawa®’ of the public welfare labor science study is pushed forward, and the base of
the child medical therapy is got ready. However, time is necessary for a while so that the
result is obtained. On the other hand, in comparison with the adult, the medical
supplies of dosage form used in child medical therapy are not supplied enough by the
drug industry. Dosage form is often changed and is given it by a use of the
nonrecognition. Also, the production of the new standard product of the children's use is

strongly expected, too.

Therefore we determined the change situation of the pharmaceutical administration
dosage form used in the pediatrics by this study and were aimed at collecting data of the
basics of demand about addition of the dosage form to the drug industry or the
production of the new dosage form. And prescription fact-finding was carried out to

investigate a concrete example.




Methods

The subject of the investigation assumed that administration dosage form prescribing it
for with the patient 16 years or younger was changed. But we were excluded even if
administration dosage form was changed when dosage form before changing it was

marketed. When the drug which varied in a drug industry name was marketed, the

investigation was divided. Also, the parenteral injection used as inhalant intended for it,
but intravascular injection agent did it when it was done an intravenous injection if not

intended. The half tablet was included in a subject of the investigation, too. In addition,
the device of taste and the smell of the pharmaceutical was done a hospital of originally

and production by the drug industry was strong and set a free lance comment column to

expected pharmaceutical.

The investigation was a prescription for inpatient and outpatient. We were included in
the injection prescription. The answer from each institution used a homepage "childlen
pharmacotherapy network". The respondent input it according to the indication of a
predetermined data entry screen. The investigation period was one month until
November 13, 2005 than October 17, 2005. The investigation cooperation institution
was public child Hospital, a national hospital, university hospital, and 32 was an

stitution.

Results

All data entry number from the investigation cooperation institution was 1,718 cases.
The public child Hospital, the national hospital, the input number from the university
hospital were 1,182 cases, 306 cases, 230 cases each. The input number from public
child hospital accounted for total 69%. The change number of the real dosage form was
1,666 cases. Powder 1,227 cases, tablet 176 cases, others 134 cases, liquid medicine 50
cases, suppository 40 cases, inhalant ten cases, eye drop four cases, capsules were two
cases. The powder was crush and attenuation. The tablet was a half lock. It was
otherwise a patch (1/2) and a nasal drop (the attenuation of the concentration). The

liquid medicine, the inhalant and the eye drop were preparations from injection. The




suppository was the division to 1/2 and 1/3. The ointment was attenuation of the
concentration. It was recognized that powder accounted for most in the dosage form

change of the child.

The medical supplies. which changed dosage form were Warfarin® tablet
(anticoagulant), Inderale tablet (beta-adrenergic blocking agents), Cortril® tablet
(corticosteroid), Dantriume capsule (muscle relaxant), Florinef® tablet (corticosteroid),
Artiste tablet (antihypertensive agent), Pollakisu® tablet (neurogenic bladder agent),
Cellcept® capsule (immunosuppressive drug), Acardi® capsule (cardiotonic drug), order
of Catapres® tablet (antihypertensive agent). It was dosage form changes from a tablet
or a capsule to powder entirely. Also, by the compounding of medicines number of
medical supplies (a generic name) which changed dosage form distinction, it was
warfarin potassium (1,052), methyldigoxin (568), enalapril maleate (550), dantrolene
sodium (482), lisinopril (456), beraprost sodium (444), hydrocortisone (406), baclofen
(8374), chloral hydrate (364), order of the propranolol hydrochloride (356). Powder of the

warfarin potassium was remarkable.

A newborn baby (from 0 to 27 days) , an infant (under 28th or more 2 years old) , a child
(under 2 years old - 12 years old) and a young man (less than 12 years old - 16 years old)
were 474 cases, 4,852 cases, 7,434 cases and 1,089 cases, each, a youth to show it in
table 1 with the dosage form change compounding of medicines number according to the
age group. An infant and a child occupied total 89%. Also, except a newborn baby,
powder was the first position of the dosage form change number. With the newborn baby,
a liquid medicine was first position. The medicine change number according to the age

group is shown in table 2.

The dosage form in hope of production reflected the present dosage form change
situation well. As for the dosage form in hope of production, powder accounted for 74%
like the present conditions newly. As for the warfarin potassium, the compounding of

medicines number to an infant and a child accounted for a majority in first position in




ten items of dosage form change superiors (the dispensing number) predominantly to
show it in table 3. The attenuation level had a difference of 10 times at 0.1% powder
(1mg/g) - 1% powder (10mg/g). The production high attenuation level desired was 0.2%
powder in fact (2mg/g); (table 4). The high item of the demand of the hospital
preparation was 83 kinds (134). The high item of the demand in particular was Atropine
sulphate eyedrop / powder / syrup, Bosmin® inhalation / nasal drop, Glycerine enema,
Dormicum® syrup *+ enema ( + Ketalare), Aldactone-A® powder, Anhiba® suppository
division, Neophyllin® powder / liquid, Privina® nasal drop, Florinef® powder / tablet

division.

Discussion

The medical supplies for children have been left in a state of the therapeutic orphan for
a long time historically?’ . In Japan, a use and a dose of medicine are not established to
about 80% of medical supplies used by a child?). On the other hand, it revised a law
(Best Pharmaceuticals for Children Act, January 4, 2002) in U.S.A. in 2002.
Information for proper use for the children sorts short medical supplies and collects
clinical data about the use results of the child®’. And Regulation plan® about medical
supplies for children is adopted in European Commission in Europe in September, 2004.
In such world situation, we introduced the Japanese situation that we were behind and

researched administration dosage form used by a child.

The change number of the real dosage form was 1,666 cases, and a change to powder
accounted for total 74%. It became clear that powder accounted for most in the dosage
.form change of the child. Attention needs the crush of the tablet. A bioavailability after
the administration changes, and there is the thing that taste bitter increases.
Furthermore, it is easy to become affect by the stable fall and light by making it powder.
Ten items of pharmaceutical superiors that changed dosage form Warfarin® tablet,
Inderale tablet, Cortrile tablet, Dantrium® capsule, Florinef® tablet, Artist® tablet,
Pollakisu® tablet, Cellcept® capsule, Acardi® capsule, order of Catapres® tablet. In

Japan, there is comparatively little these pharmaceutical consumption. This was




regarded as the one of the factors that the development of children's use medical
supplies was late for. Also, by the compounding of medicines number of ten items of
superiors distinction of medical supplies (a generic name) which changed dosage form, it
was warfarin potassium (1,052), methyldigoxin (568), enalapril maleate (550),
dantrolene sodium (482), lisinopril (456), Beraprost sodium (444), hydrocortisone (4086),
baclofen (374), chloral hydrate (364), propranolol hydrochloride (356). Powder of the

warfarin potassium was remarkable.

The dosage form in hope of production reflected the present dosage form change
situation well. Powder accounted for 74% like the present conditions as new production
dosage form desired. As for the warfarin potassium, the compounding of medicines
number to an infant and a child accounted for a majority in first position in ten items of
dosage form change superiors (despending number) predominantly to show it in figure 6.
The attenuation level had difference of 10 times at 0.1% (1mg/g) - 1% (10mg/g). The

attenuation level in hope of production was 0.2% powder in fact (2mg/g); (table 4).

About the warfarin potassium which hope of the new dosage form was very strong in,
we reviewed the powder. The problems of the warfarin potassium powder are the
stability and attenuation concentration. At first we considered stability as the powder of
the warfarin potassium. According to the attached documents of the warfarin potassium,
it is changed color by light. It is decided to store up opening a letter to the air tight
container which shaded the light afterward by room temperature save as for the
preservation of the Warfarine tablet. The reason is to show the fall of the content by the
light, a change of color by the moisture and the fall of the content. On the other hand,
about the stability after the crush of the Warfarin tablet, an air tight container (brown
glass bottles) which shaded the light can save it for about 1 month if it is temperature in
the normal dispensary and humidity **®’. The save of the powder by crush of the tablet
does not have a problem for about 1 month. However, the pharmaceutical company
must confirm the homeostasis of the long term when they makes it a product.

Furthermore, it is necessary to know a dosage in an infant and the child of the warfarin




potassium to review appropriate attenuation concentration when a pharmaceutical
company becomes powder. As for the mean dosage per 1st in an infant and the child of
the warfarin potassium, it was confirmed by prescription stocktaking on 1.3mg/ day in
2002 of this study squad to be (0.4 - 2.8mg/ day)®’ . As for the appropriate attenuation
concentration of the warfarin potassium powder in consideration of this dosage and real
use level, it was speculated with 0.2% powder (2mg/g). As for the atropine sulphate
eyedrop, 1% pharmaceutical is marketed in pharmaceutical in hope of a preparation
inside the hospital. However, there were many institutions (ten institutions) which

prepared the 0.5% pharmaceutical, and pharmaceutical was expected.

The new pharmaceutical needs development of appropriate dosage form to the use
actual situation. It was recognized that development of the usable dosage form was
important to an infant and a child in particular. And manufacture of the 0.2% warfarin
potassium powder (2mg/g) was expected. Furthermore, the development of the 0.5%

atropine sulphate eye drop was strongly requested, too.

Conclusion

Collection of of the information from public child hospital was effective. Dosage form
changes from a tablet to powder accounted for 74%. And powder accounted for 74%, and
the production hope of the new dosage form accorded with the present dosage form
change, too. The first position of the real dosage form change was crush of the warfarin
potassium tablets. The dosage form change compounding of medicines number of the
infant / child group accounted for 89%. Pharmaceutical of the powder of appropriate
attenuation concentration in consideration of the pharmaceutical use actual situation

was expected.
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Table 1 The formulation change compounding of medicines number according

to age group

~Age group

medicines number (%)

Newborn baby (0-27 days)

Baby (28 days-2 years)

Child (2-11 years)

Youth (12-16 years)

474 ( 3.4)
4852 (35.0)
7434 (53.7)

1089 ( 7.9)

Table 2 The formulation change number in age group

Formulation
Age group Injection Liquid Tablet Powder Capsule Others
Newborn baby 164 16 150 82 0 62
(0-27 days)
Baby 427 0 3224 845 220 136
(28 days—2 years)
Child 348 2 5757 340 792 187
(2-11 years)
Youth 0 0 901 12 168 8
(12-16 years)
Total 939 18 10032 1279 1180 393
(%) (6.8) 0.1 (72.5) (9.2 (8.6) (2.8)




Table 3 Ten items of high ranks of a formulation change (preparation number)

Age group
Newborn baby Baby Child Youth
Drug (0-27 days) (28 days-2 years) (2-11 years) (12-16 years)
Warfarin potassium 0 288 676 88
Metildigoxin 44 296 208 20
Enalapril maleate 6 270 256 18
Dantrolene sodium 0 22 360 ‘100
Lisinopril 0 102 300 54
Beraprost sodium 12 197 225 -10
Hydrocortisone 18 140 206 42
Baclofen 0 14 298 62
Chloral hydrate | 32 310 22 0
Propranolol hydrochloride 16 242 92 6

Table 4 Dilution concentration of warfarin potassium powder

Dilution concentration Preparation number
0.1% (1mg/g) 54
0.2% (2mg/g) 250
0.4% (4mg/g) 120
0.5% (5mg/g) 90
1% (10mg/g) 2
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