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At Kobe Pharmaceutical University, one of the pre-training programs for hospital pharmacy internship is on clinical phar-
macy practice. It consists of three sections-pharmaceutical technology, pharmaceutical dispensing including TDM and drug
information surveys. The pharmaceutical technology section was the first to be introduced.

The purpose of the present study was to evaluate the content of the pre-training in pharmaceutical technology, which in-
cludes the measurement and evaluation of micromeritic properties (flow and packing properties) of pharmaceutical excipi-
ents, various tablet-related tests in the Japanese Pharmacopoeia, preparation of model vitamin granules and pharmaceuticals
in the hospital pharmacy, and TPN. At the end of the training, students evaluated it by means of a questionnaire. Almost of
all of the junior students who took the training participated actively and showed great interest in the preparation of pharma-
ceuticals. Overall, the questionnaire results indicated that more than 90% of the students had understood the training in
pharmaceutical technology very well and felt it to be a valuable part of pre-training for hospital pharmacy internship.

Key words — clinical pharmacy practice, training program, practical training, undergraduates, pharmaceutical technol-

ogy
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Though a change from oral morphine dosage forms to transdermal fentanyl patches achieved good pain relief in 70% of
cancer patients, the remaining 30% still showed poor pain control or fentanyl vitiation. In some cases when pain control
was poor, effective pain-relief was only sustained for 3 days. This suggests that the absorption of fentanyl was being ham-
pered in such cases.

In view of these findings, we investigated the relationship between the amount of fentanyl released and plasma fentanyl
concentrations. To estimate amounts of fentanyl delivered into the skin, we measured the amount of fentanyl remaining in
fentanyl patches after 3 days of continuous use. Amounts of fentanyl remaining in the patches ranged from 41-58%, which
was close to the design residual amount of 40%. However, the amount of fentanyl release varied between patches applied
to patients at home and those applied to hospitalized patients, and the fentanyl was more steadily released from patches ap-
plied to the sides of the body or back than those applied to the chest. The fentanyl release also varied with the caregivers
who were applying them.

Thus, it is essential to apply patches according to the instructions to ensure steady release. In this study, we observed that
plasma fentanyl concentrations rapidly decreased for some patients 3 days after patch application so in such cases, patches
should be changed every 2 days.

Key words fentanyl, plasma concentration, transdermal delivery system, drug release
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mL/min DFETHTITEIT o /2. LC/MS/MS ¥ A7 A4
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OEFEI FE—I

Ty F Ny FREROFERIMESH~9H £
T, NRRREN S TR, BRI, SRk
JMEER T, BN AREHIPL Ty sy FAYD
BAEEIE(BMHIR, wHI0%, EiH35~305%) D
BIEI PO —AERELL. REIM A4S, KB
WAL, FEPAIE, PESALE, ILHALE,
MR ENE 2 &, BOSA 1%, HESHFA 1%L, BEV A
2%, MRGA 1%, BEFALS, BWEESALLT
HhH. Tz I NSy FAGNBRRIBOBEMML, 0~
SDEHAT —NVTEL, 7y byF gy
ABDOFEHOB S OHERSE, EHOMBEPBREIS Y
ELTVWEEEZONASEBDEAD»SL2B8E8E L
7o, #EE% Table 2 |Z7RT.

19615 5 BUIFET T A id SN EOEBER ISV 7
DG PIEERY, HERETH 7. FE) 146t 5 5]
(EfEFIN26.3%) T8 B2 1 ~ 2 H CRAITER L
ZAIBBILABEI W EANEEL, FoRiTIIES
LTHRIFTHo7. BRELT [3HBLZDTEDER
EPELTLBDOTIERVD] LW LB LERELD
», BFREQEBERICE VRIEENRETWVWED
PEBHETIE 2o/, FOLYD, WAWALRERYE
BLTERFEOUESIT- 7.

2. HPLC DBIEHESR

TS VEAKBERETHD p- A ¥ VEBE
BRrFLVEISGLUATHUETER. NSy FRAD T2 ¥
ZNFRTFERE, RMERCEREA Sy FOMNTIEEYE
DE—IDESIHNTE T2 IV~ DB SO,
TENENROTEE L7,

3. KRERNYFROT 2 VEEE
KEHAD7 2% =Sy F2.5mg #HWT, /8y
FADT7 25 ZVEFBEBIE L2 R% Table 3 12
Y. REANSY FARO T 205 2 VEFBIL2.55~
2.9mg (F¥2.5Tmg) L 2 ), /Sy FRITEEEIZIT L
AEERDPE L, BRPICEINL 72 2V EIRY
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Table 2. 7 x v ¥ =NhSy FAGD R IBDORAOBESOHER

EHDBRE 1 2 3 4 5
oA=Ly FERE (NED 0 4 8 1 1
B:ya:»mﬁﬁm& (A5 s | 4 | 2 | 1 1o

0 : BHEL
1. EEAERBHEL
2 . BEOBHNHYDHLOBL
3 . FwHMNHY,DLHL
4 . BLNEADHY.ETEHDLL
5 - BMUNVEAMNHYMALNEL

Table3. KEM7 z v & = N/Sy FAD
7z vy ZIVEETER

S /YT (2.5mg) 8582 (me)
No. 1 ' 2.55
No. 2 2.59
No. 3 2.58
THERE 2.57

—EEETHIENELPE LD,

4 FEAFHIYFRADT 124 IVERE

EUR L7 EREAT x5 =Ny FA400K D 9 B,
%%@E%zmywm@%ﬁ¢w¥ﬁ%ﬁ$@
40.4%, 5.0mg ® ¥ & 1337.8% (8240, 7.5mg T i
%J%Oﬁﬁ,mﬂmyﬂMQWM%%@f%ot@w
bled). ZZ T, 7.5mg SIEI A O RIE O BENI LT
%ﬁ%ﬁ%wﬁ%%Lt@u,ﬁﬁ%%ﬁﬁ¢&
<,W%uhﬁﬁTéﬂv%ﬁ8&%D,Mibtﬁﬁ
ERBWEILR S Ttz ThbEELLNI.

o v 4 = L ORI EE OREE & EEEICS
H%%E%u;ofﬁ@&%ﬁﬁﬁmﬁﬁtfw<%ﬁ
ﬁﬁﬁ;ofﬁbﬂ%.%@%ﬁ@%ﬁ,%ﬁ@%@m
BEORFBHIAVF-LLTBYY, A—A-AO

BB CTIHHRBIERGETHI LI 5. ThH b5
me BEI(7 = ¥ ¥ = VR 25ug/r)OHE, 1H
Hiz) OEEF0.6mg/BTHAENT Tz ¥ =D
SEHEOREEEL.8mg &b, Lo T7 VY
S OHEREERIX0. Tmg(28%) L % 5.

LA L oRilo & ) IZigEARE BB A VT —
FLTWARD, Ny FROT 2y d ZVgEFPETL
T<%t,ﬁﬁ%§%ﬁbKﬁT¢%&%Méﬂ%.i
7o 3 EEERMEAROY FRT v 8 SRR
WeE L7 RS BV T b H40% DRRAE L T s R
SnTwh, SEOERELY, BIEHEHEIOEVED
HEANTWAIEDHLPE T,

5. BEENBEVICLB 7 I AIBREEORIEL
BERGeE WE ERUREE IART T VY
= LSy F10mg/vody % A L Twvi7e. AR LA
EHT vy Sy FIKG DT 2 v 5 ZVEYRA
L HAS% T o 7275, PHEDTZORAN ISy FOBED
B2 A fTo7m eI A, FHARONY FRT 2V Y = VK
FEIE68% 2 ER L7z, # I THTE OB X ) FEAF
2| 2B H B B DA DV TIHEBRRET L 72,

$4 BAEESI0EL EOBEEHRE LT, BE
DR ZI L BERERT = ¥ 5§ 28y FROKRFE
BEAE L. BTEEEM(9%) THAY, BRERER
B+ L7 BRI L o TEEHL32.9~45.1% L ko 2.

Tabled. EREA Ty ¥y FADT =¥

ZVEREER
SJrva-LEAESEmy | MERHE (B EYBRTE (%)
2.5 78 40.4+1.8
5.0 82 37.8%+x3.4
7.5 17 58.1*+8.5
10.0 223 40.5x5.1
L = E 400 (F1) 44. 2 J

(EHiE =BERE)
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TEREH20.1~34.1% &7 ), BEEEDEWIZLD
INTYFPELH I EHRS N7z (Table5). Fig. 112
B —BEfHE (BEM)IC L B /8y FROEYRFEOEE
RY. BEMEICIE L CEHEEMEORETIIMA
BICKELEH LT, FOHERELTIz 720
2Ny FHEfMEICE, BEELSO AL/ FO LN
BrOFOUSTIOHE Lo h LIS 25 L9 iBiEe
AMIBEINTWED, FNT5BITTCE Tl
Jodr, FoEy FEEBEOBICERSANAATL
T o OBRFRICEFE LT EENELLNL. 2
NS OHBD O BERLEFEMADIE LW EAEOREED

VETHS.

6. BAREBMIODBWNILDZ Tz A ZNBEEOEIL

BETOR B ERIFA)EIzyIZV/ivF
DFERALIL, /Sy FEFREICES L To L L,
FHBE%I TP ERBLAELY, 2nEFERE 2
DINEDZERTEL. 72, B2 Po—LLAE
o T&F/-0, BNEM 8IS L D BT TS
NICEB L, BEREREONy FADFE 7 25 Z VK
FEREE3B.0% L, WEHBICHEF L T BHOREFE
(42.4%) £ H{ET L7 (Fig. 2).

Table5. /Ny F 5B L-BEFHNOIBHED T =
vy S VERAEER
BRft L - B A B C D E F G H I
BEEFHE 44.8 | 43.9 | 43.1 1 39.5 | 38.5 | 32.9 | 35.4 | 44.0 | 45.1
EEREZ (%) 11.8 { 11.3 | 11.4 |1 10.5 | 13.1 6.6 | 10.6 | 12.9 9.1
EHEH (%) 26.3 | 25.8 | 26.3 | 26.6 | 34.1 |1 20.1 }30.0 | 29.3 | 20.2
( n=9)
BT F
70
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__ 50
(=]
%40 ’. * -
3 L4
&30 L4 h o Py
#R ¢ . ° ° ° ° .
20
10
0 I 1 1
0 5 10 15 20
RE{HEIE
EHEE E
70
L3
60
—~ 50 A
Q\O <
N 40 Y ®
4& v ®
20 5
10
O 1 1 1 1 L
0 2 4 6 8 10 12
AL EIE

Fig.l. Sy F & LABEMDENNILE 725 =0
7 VA AV o
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ﬁ%%u3HT@iD%%®%$§DK%HL1wt
ﬁ,SHSBKﬁU%M%«%ﬁ?%&%%ﬁu%x
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Ny%b&%ﬁﬂﬁﬁgﬁﬁTL,&@#%@%%%M
PETFTLZbDE2; Liha,

71y&:wﬂy%uiﬁﬁﬁﬁtb@%ﬂﬁ&%@
~%t&5;5$%én1w%tm,&Et%%qu
ZVERS DEBBIH BT % 20 L7zdo T,
Ny%&&@ﬁ@%%&u,ﬁ&%ﬂ%%@ﬂ4#7w
4780%4K%@¢%§§&ﬂ??%%&%i%n
5.

7. MﬁBE%EM%*%gﬁ%ﬁEﬁTLt%

BETO7%, B EBEGANE, T8z 5,
7 % 10mg/body £ | T 7-, Txyy oSy FBE
ﬁ%,%,m%%%@m%¢717&:»§%%ﬁwﬁ
WELTHh DL, TRENL40, 1.14, 0.73ng/mL &
0, Bhff 3 Bf’ﬁb:lﬂl?%??%ﬁ%@%i%ﬁ&f&?ﬁf& 5h
t.it,ﬁ%%&@”vf¢@7179:w%ﬁ$u
40.0% TH - 7-.

BESGOE =iH MR RENE) 127 = > 5 = sy
7 % 15mg/body fi LTwiz B#sn 48, 728%
BEomEs 7 « o ViR TN #Fhda. 50,
4%,Lm%mmf@b,§%T&ﬁﬁum%@%®
IHL‘Z%“EF7L‘/57:1&?;%‘%%0:%2‘2&&{&7\‘%7?&%hf:. F
t,m%@%@ﬂy%¢@7l7&:wﬁﬁ$umﬂ%
TH o7,

,éﬁé‘Tia‘otU‘Séib‘fh% fSEEK&%t?’%JiiP‘
BT 5] faTuvr

:@i5t%ﬁ35%ﬁm%¢ﬁ§ﬁ%ﬁKﬁTT%
Eﬁdﬁﬁ%%éhfm&wﬁ,~9@%MELTAV

%#%&@«@%ﬂmww~%ﬁt@5#@@%ﬁ$c
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Photostability of Mequitazine in a Syrup and Isotonic Buffer Solution
— Effects of Various Prescription Bottles and
Photostabilizing Effect of Additives—
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Mequitazine, a phenothiazine derivative having a quinuclidine ring, is a long-acting antihistamine drug which is sensitive
to light. The colour of both a syrup and an isotonic buffer solution of the drug changed to rose-pink under irradiation with
a Des fluorescent lamp and then the mequitazine content of these preparations was measured by high-performance liquid
chromatography. This showed that the mequitazine in both the syrup and the isotonic buffer solution was readily decom-
posed by light from the lamp. Next the photostability of the mequitazine syrup and isotonic buffer solution in various pre-
scription bottles was investigated and it was found to decompose more quickly in a white prescription bottle. These mequi-
tazine preparations were completely stable in a black-brown bottle. The photostability of mequitazine was closely related to
the percentage transmittance of the containers.

The effectiveness of the light absorbers methyl p-hydroxybenzoate, propyl gallate, and vanillin in stabilizing the mequi-
tazine isotonic buffer solution against light was then investigated. Vanillin exhibited an excellent photo-stabilizing effect
and this was enhanced as the concentration of vanillin increased. The photostabilizing effect was closely related to the UV
absorption spectrum of the additives and those having absorption spectra similar to that of mequitazine were more effective

in this respect.

Key words —— mequitazine, photostability, prescription bottle, photostabilization, vanillin, light transmission properties
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