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AHEMRTE (1990~1991 £F) DO WRELIRE D S8 L 72 Staphylococcus aureus 89 ¥RIZXtd %
ritipenem @ MIC 3 0.06~32 y g/ml iI22% L, MICy i3 1 yg/ml Th-1to £z, AHBRICHEL
THEEL DA INTS. aureus 88 FRIZXfd % MIC 13 0.056~>100 4, g/ml i3 L, MIC,,13 0.20

ug/ml'@% -7

ERARIEMRBEZEICT LT, &K 150, 200 35 & 400 mg EOHRS5%O K MA B & O MEHEE
%, 5 30~120 SRICHTE Uiz WA & MR OMELLIL 4.1~96.4% (35 20.3%) TH -7z,

Key words : ritipenem acoxil, FMEI4HIR

Ritipenem acoxil (RIPM-AC) 4%V 7D 7 7
NWIg Y7 Aoz itk (B 77 TH)
KEOHARINAHRTHNODTORRLRZEATD
DY, FRBOR-57 9 LKITH B, AFIZ 204V
RKUBICT 2 MV AFLVBEIXTUEA LD
Sy 7T, PARTEEFELTBEREDO IR T 5—FIC
L Ok I NTEMAETDH 5 ritipenem (RIPM)
ERDMPICEITT B3P, RIPMRB&REL-F 777 —
FPIZRET, 77 LBHE, 75 LBHEICH LIBAW
MEEE %2>, Enterobacter &, Pseudomonas
BICH 2HENIRTHTVY, HIEREICH L TREN
REHERED,
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bhbhi32ES MR LD L% RIPM-AC BRAKR%E
fT-o71:DTUTICHET %,

MEELUAFX

1. liE@N
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Table 1. Criteria for assessment of usefulness

Table 2. Drug susceptibility of S. aureus isolates

Side offects and abnormal Clinical efficacy in a university hospital [Okayama]
laboratory findings excellent | good | fair | poor No.of MICrange MICs, MIC,, MIC,,
Drug  iains (ug/mD) (ug/mb (ug/mb) (
No " - n ” strains (pg/m rg/m ©g/m ¢ g/ml)
mild T " _ - r1t1p(.am.am 89 0.06~ 32 0.25 0.5 1
oxacillin 89 0.06~128 2 4 64
Yes | moderate + x - - cefaclor 89 1 ~128 8 32 64
severe - - - - imipenem 89 0.06~128 0.06 0.12 2
+# : markedly useful + @ useful + : slightly useful Inoculum size 10* CFU/ml

— ! useless

(2) T2

REREEIR B L VEERREBEOHEBEE b L ITIRODET
e A EE LT

1 :LLTH3, 2:133IKLTHA5,
b3, 4 BEIDS, 5 :AH

REER - SEBERREBEBEREEBNASNIEN - 12
ERE L UBLESEN 4 FRII 5 TH-EFMITOVT
2, ko ‘1. B2THB" &L, MEEREIZE
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bhrcdbo (BEEE1~3) 2BIEAELXUERNICL S
ERREEAELEHRERFE L, ZOBERELT, %
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ICE > TIRODPFETHEFNHREZHE L .
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BHxd 50, BRSBROHMBEFHNBRENRERREDIEF
i3, BETTROERMHEELTVAE X Bk
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EIE . BE

WIE: Bk BRE EE BRE Rt
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6 : ¥IEARHEE
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1. BN ‘
FILARFEEFTE MEHRED S. aureus 89 #RITHF

AEMEFER O KRZMNE% Table 2 IZ/R L7 MIC,,, T
RAH L 0.5 g/ml THVO, MPIPC i2 4 £ g/ml,
CCL 1% 32 4 g/ml, IPM (3 0.12 ¢ g/ml T, AHiZ
MPIPC &£ 3%, CCL&Xh 6 E®EN, IPMLh 2%
HoTWieh, MIC,, CidAHIZ1 ug/ml THD,
MPIPC, CCL i3 64 ug/ml, IPM {32 ug/ml TAH|
I MPIPC, CCL &9 6%, IPM L» 1 EEIhTW:,

2. B~ OBITH

Mg EREL LUK WHSABE % Table 3IZRL
7o

1, MEPTBSIUEREBNEEE Fig. 1icb7
oy hL, EFIC, REEICRERBOFTERELS
% S. aureus DARERICH T B MIC,, 2~ L7,

3. ERR#IRRET

1) %

BREESEFEIZ 284 B TH O, BIEBITIRIERHK
13 258 Bl TdH - 1o RIMEFIDPMER%E Table 4 iZRL
720

2) BEETE

BRI RIEF DB EE R % Table 512K L1

3) EBREE

EBRED I ULHEB DR R % Table 6 <R L
tro EEROBEHRIVTN L 0%ULTHD, 24T
i% 88.8% (229/258) T& -7z, 1%, Table 7 IS
5H%ICH ) 2MBEEELR L. FNHERER
BB THED LA 0% ERA, £E&TIE 84.0% (126/
150) T& »tzo %72, Table 8 iCHIEEFIOBERHR
ERLic), EEEICLZEHROEIZIEALSLN
h-tc,

4) HMEFZE

MEENRE IR, BEINCOWTIRREME 3 BRI
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FHO1HFMS 1 BT TCIEBL bOERAL
L, ZhBIAD B ICER S W Ef RMEEIRERR
M Lo

BERICELEVRE I NIEFICE T LHMEOR
D4 E% Table 9 125% Uiz, BEHEERIX S. aureus T
91.9% (68/74), Streptococcus pyogenes T 100 %
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Table 3. Skin penetration in humans

Dose No Time " 1Concentrat1;)n ling time) Skin/Plasma ratio
. . skin plasma sampling time
(mg) (min) (ug/g) (ug/ml (min) )

150 1 30 0.18 ND
2 30 ND 0.22

200 1 30 ND ND
2 30 ND 0.62
3 30 ND 0.74
4 40 ND 0.1
5 50 ND 0.51 (45)
6 60 0.21 2.5 8.4
7 60 ND 0.7
8 60 0.15 1.92 7.8
9 60 ND 0.3
10 120 0.15 1.4 10.7
11 120 0.18 0.28 64.3
12 120 ND 2.7
13 130 ND 0.64 (120)
14 135 ND 0.96 (125)
15 160 ND 0.28 (140)
16 165 ND 0.57
17 180 ND 1.08 (210]

400 1 45 0.66 2.25 29.3
2 50 ND 0.4
3 95 ND 2.19
4 60 0.27 0.28 96.4
5 60 0.36 1.43 25.2
6 60 ND 0.13
7 60 0.17 2.67 (75 6.4
8 60 ND ND
9 60 0.24 2.83 8.5
10 65 0.81 3.23 25.1
11 70 ND 0.49 (60]
12 75 ND 0.9
13 75 ND ND
14 75 ND 1.49
15 75 ND ND
16 80 ND 0.38
17 85 0.18 2.23 (110) 8.1
18 90 0.24 1.5 16
19 90 ND 0.5 (120)
20 90 0.15 3.65 4.1
21 90 ND 0.26
22 110 ND ND
23 110 0.15 1.1 13.6
24 120 0.48 3.62 13.3
26 120 ND ND
26 120 0.18 1.14 15.8
27 120 ND 1.31
28 120 0.18 1.21 14.9
29 130 0.27 2.75 9.8
30 150 0.15 1.9 7.9

ND : not detected

Table 4. Reasons for exclusion from the evaluation of clinical efficacy, overall safety and clinical

usefulness
Reason Clinical Overall  Clinical
efficacy safety  usefulness

Protocol deviation in terms of concomitant drugs 6 4
No revisit to hospital 5 5 S
Protocol deviation (clinical evaluation) 5 5
Evaluation influenced by antibiotics prior to ritipenem acoxil administration 4 2
Insufficient drug administration 2
Protocol deviation in terms of patient selection 1 1 1
Disease not included in protocol 1 1
Irregular drug administration 1 1
Discontinued due to side effects 1

Total 26 6 19
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® : Skin; 150mg (n=2) (ug/g)
A : Skin; 200mg (n=17) (ng/g)
® : Skin; 400mg (n=30) (ug/g)
(ng/g or pg/mi) 0 : Plasma; 150mg (n=2) (pug/ml)
105 A ; Plasma; 200mg (n=17) (ug/ml)
O ; Plasma; 400mg (n=30) (ug/ml)
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Fig. 1. Skin penetration in humans

Table 5. Characteristics of patients

Age (years)
range 14~85
mean 39.4+17.9

Sex (number of patients)

men 151
women 107

Daily dose (number of patients)

200 mg b.i.d. 5
150 mg t.i.d. 17
200 mg t.1.d. 226
300 mg t.1.d. 1
400 mg t.i.d. 6
changed 3
Duration of therapy (days)
range 3~20
mean 8.31£2.3
Total dose (g)
range 1.2~12
mean 4.5%1.7

(14/14) TH o, 24&TIX90.5% (190/210) TH -7,

ERREROFHNERETH S S. aureus DB BEX N
TEFIIC DWW TRBHAOEDH K % Table 101X/~ L
2o ¥ 72, RIPM, CCL, cefotiam (CTM), cefpo-
doxime (CPDX), cefteram (CFTM) ¥ X ¥¥ am-
picillin (ABPC) O #H &8 1 % S. aureus 4 B #k

(Table 11) B X UBRRENTBESI /28 (Table
12) IK2WTHIELRE A, RIPM (2t &
TVWFhoERIcH L THENRICRENEZR LT,
S. qureus L3775 —E¥BRET Ko EKE(CNS)
IK2WT, B-5 /7 9<—EDELELZEEHOD
BEHERF LIcET A, CCL, ABPC Ti3B-7
vy 2 —FELXDODFER/ICE > T MIC KENALNL
M, RIPMiZ -5 7 s v —FELkICBEWTHEN
F B @A %R LI (Table 13),

5) BEA B LUBEKRREERELH

BIEA ORITHRERLKIZ 28I THY, TDIB
22 B (1.9%) IBIEAMNRE L7 (Table 14), £
ERITH, BRLEOHLBERS K EERL LD
TULF—ERTH, EELLORIBDONLEL-
tzo BRRBMEBEZHOBITHSRII, HEMIZREH
W7 BRI SBBRRA E TS, 7z, BE5RIKERTI
BEiNSKT 3 A%E CICERRELEM L 22THT
0, TOSH18F (1.9%) KEBEEHHRELL
P, BERRLE, BIcEEELZbORBHONLENR
(Table 15),

] %®
RIPM O S. qureus i<t 3 3 HEEM 32H0O2E
#3+ (673 #) Tk, MIC A% E—7 i3 0.06~0.2
pg/mlicd 0 (509/673), 25 ug/ml A LDk 33 5
(4.9%) 5%, Neu 5 O (1985 4) TId methi-
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Table 6. Clinical efficacy
Digease Diagnosis Excellent Good Fair Poor Efficacy
group rate
Folliculitis 18 12 2 30/32 (93.8%)
I Acne pustulosa 6 5 1 2 11/14 (78.6%)
Sycosis vulgaris 1 1 1/2
Sub—total 24 18 4 2 42/48 (87.5%)
Furuncle 19 7 1 2 26/29 (89.7%)
I Furunculosis 4 2 1 2 6/9
Carbuncle 3 2 1 5/6
Sub-—total 26 11 3 4 37/44 (84.1%)
i Impetigo contagiosa 11 3 1 14/15 (93.3%)
Cellulitis 8 3 1 11/12 (91.7%)
Erysipelas 7 1 1 8/9
v Superficial lymphangitis 5 5/5
Felon 4 1 5/5
Acute paronychia 6 6 1 1 12/14 (85.7%)
Sub-total 30 11 3 1 41/45 (91.1%)
Subcutaneous abscess 6 3 1 9/10 (90.0%)
v Suppurative hidradenitis 1 2 1 2 3/6
Infected atheroma 19 24 1 2 43/46 (93.5%)
Acne conglobata 2 2/2
Sub-—total 26 31 3 57/64 (89.1%)
VI Secondary infection 17 21 1 38/42 (90.5%)
Total 134 95 15 14 229/258(88.8%)
Table 7. Overall clinical evaluation by 5th day
Di N -
1sease Diagnosis Cured Rfamarkably Moderately .Shghtly Unchanged Aggravated Unknown Efficacy
group improved improved improved rate*
Folliculitis 3 4 5 1 19 12/13 (92.3%)
I Acne pustulosa 2 4 1 6/7
Sycosis vulgaris 1 1/1
Sub-total 3 7 9 2 27 19/21 (90.5%)
Furuncle 3 12 4 2 7 19/22 (86.4%)
I Furunculosis 1 4 1 2 5/17
Carbuncle 1 2 1 2 3/4
Sub-total 3 14 10 4 11 27/33 (81.8%)
I Impetigo contagiosa 2 2 1 2 8 5/7
Cellulitis 2 4 1 5 6/7
Erysipelas 2 2 1 1 3 5/6
IV Superficial lymphangitis 1 1 3 2/2
Felon 1 1 1 2 3/3
Acute paronychia 1 1 4 2 6 6/8
Sub-total 6 9 7 4 19 22/26 (84.6%)
Subcutaneous abscess 2 1 1 6 3/4
v Suppurative hidradenitis 1 1 1 3 3/3
Infected atheroma 4 11 12 5 13 27/33 (81.8%)
Acne conglobata 1 1 1/2
Sub-total 14 15 7 22 34/42 (81.0%)
VI Secondary infection 8 7 1 21 19/21 (90.5%)
Total 23 54 49 20 108  126/150 (84.0%)

* ! 2moderately improved
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Table 8. Clinical efficacy by severity
Excellent Good Fair Poor Efficacy
rate
Severe 14 10 2 24/26 (92.3%)
Moderate 100 73 11 13 173/197(87.8%)
Mild 20 12 2 1 32/35 (91.4%)
Total 134 95 156 14 229/258(88.8% )
Table 9. Bacteriological effect
Bacteriologi
Organism Eradication Persistence Unknown actero o'glc
response rate* (%)
S. aureus 68 6 18 68/74 (91.9)
CNS 48 5 156 48/53 (90.6)
S. pyogenes 14 4 14/14 (100)
S. agalactiae 3 1 3/3
S. carnis 4 1 4/4
S. mitis 1
S. oralis 1 1/1
B —Streptococcus 1 0/1
Streptococcus spp. 3 3/3
E. faecalis 4 1 2 4/5
Micrococcus sp. 1 1/1
Corynebacterium spp. 8 1 8/8
G () 154 13 43 154/167(92.2)
E. coli 2 1 2/3
K. pneumoniae 1 1 1 1/2
K. oxytoca 1 1 2 1/2
E. aerogenes 2 2/2
E. cloacae 1 1/1
Enterobacter sp. 1
P. agglomerans 1/1
S. marcescens 1 1 1 1/2
P. mirabilis 2 2 0/2
P. aeruginosa 3 1 1 3/4
A. denitrificans 1 1/1
Neisseria sp. 1 1/1
G (=) 14 7 9 14/21 (66.7)
S. morbillorum 1 1/1
P. asaccharolyticus 1 1 1/1
P. magnus 1 1/1
P. micros 2 2/2
P. prevotii 2 2/2
Peptostreptococcus spp. 1 2 1/1
P. acnes 12 1 12/12 (100)
B. capillosus 1 1 1/1
B. bivius 1 1/1
Bacteroides spp. 2
Veillonella sp. 1
Anaerobe 22 8 22/22 (100)
Total 190 20 60 190/210(90.5)

* : Eradication/(Eradication+Persistence)
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Table 10. S. aureus (+) cases
Disease group S. aureus(+) Eradication Persistence Unknown
I (n=48) 11 11
I (n=44) 15 10 2 3
I (n=15) 11 11
IV (n=45) 19 8 2 9
V (n=64) 11 9 2
VI (n=42) 25 19 2 4
Table 11. Drug susceptibility of S. aureus isolates in this trial
. MIC range MIC,, MIC,, MIC,,
D No. of st
Tue O O StraIns - g/mD) (ug/ml) (ug/ml) (ug/ml)
ritipenem 88 <0.05~>100 <0.05 0.10 0.20
cefaclor 88 0.10~>100 1.56 3.13 6.25
cefotiam 70 0.10~>100 0.39 0.78 0.78
cefpodoxime 88 0.39~>100 1.56 1.56 3.13
cefteram 88 0.39~>100 1.56 3.13 3.13
ampicillin 88 =0.05~>100 3.13 12.5 25
Inoculum size 10° CFU/ml
Table 12. Drug susceptibility of all isolates in this trial
. MIC range MIC;, MIC,, MIC,,
Drug No. of strains (rg/ml) (pg/ml) (ug/ml) (ug/mb
ritipenem 263 =0.05~>100 <0.05 0.20 0.78
cefaclor 263 <0.05~>100 0.78 3.13 25
cefotiam 195 =0.05~>100 0.39 0.78 3.13
cefpodoxime 263 <0.05~>100 0.78 1.56 3.13
cefteram 263 <0.05~>100 0.78 1.56 3.13
ampicillin 263 <0.05~>100 0.39 6.25 25
Inoculum size 10° CFU/ml
Table 13. Drug susceptibility of S. aureus and CNS according to 8 —lactamase activity
MIC B —lactamase ritipenem cefaclor cefotiam cefpodoxime cefteram  ampicillin
S. aureus MIC;, - 0.1 0.78 0.2 1.56 1.56 0.2
(zg/ml) + =0.05 1.56 0.39 1.56 1.56 6.25
MIC,, - 0.39 1.56 0.39 3.13 3.13 0.2
(zg/ml) + 0.1 6.25 0.78 3.13 3.13 50
No. of strai - 15 15 12 15 15 15
: ams + 73 73 58 73 73 73
CNS MIC,, - =0.05 0.39 0.2 0.78 0.78 0.1
(pg/ml) + <0.05 0.78 0.39 0.78 1.56 0.78
MIC,, - 0.2 0.78 0.78 3.13 3.13 0.78
(ug/ml) + 0.2 6.25 0.78 3.13 3.13 12.5
No. of strains - 36 36 22 36 36 36
’ + 32 32 20 32 32 32

Inoculum size 10¢ CFU/ml
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Table 14. Patients complaints (n=278)

Complaint

Number of
Patients

Diarrhea

Loose stool

Nausea

Anorexia

Headache

Abdominal pain
Black feces
Stomachache
Urticaria

Pruritus

Nausea + Abdominal pain
Lip dryness + Nausea

Loose stool + Abdominal fullness
Allergic rhinitis + Conjunctivitis

Perléche + Glossitis

Facial swelling + Pollakisuria

>

e e e e e e e e e b e e

Table 15. Abnormal laboratory findings (n=227)

Agl:atlentgex Underlying disease Laboratory findings
85 M Hypertension WBC /mm? 4500—>3000
65 F NAG u/1 4.8—9.1
22 M S-GOT U/l 32—>61
S-GPT U7 83—>127
48 F Eosino. % 05
21 M WBC /mm? 39003100
35 F TBL mg/dl 0.81—1.19
68 M BUN mg/dl 16.5—>21.3
UP -
27 M S—-GOT U/ 26—>92
S-GPT un 24—57
21 M S-GOT usn 1472
S-GPT U/l 997
27 M S-GOT U/l 18—>44
S-GPT un 30—~84
r—GTP Ui 94—126
26 M Eosino. % 6—>9
18 M S-GPT U/l 1955
50 M S-GOT U/l 28—49
20 M us -4
40 M S—-GPT Ui 32—>62
44 F 7 —GTP U/l 80—>1563
22 F UP ——+
57 F Urine sediment /HPF 8—>49

(WBC)

cillin—susceptible S. aureus (MSSA) T MIC 273
0.03~0.25 ¢ g/ml, MIC;s, 0.03 £ g/ml, MIC,, 0.06
« g/ml, methicillin—resistant S. aureus (MRSA) T
i MIC 374 i3 0.125~ >64 ¢ g/ml, MIC;, 0.125
vg/ml, MIC,, 8 £g/ml TH5%, ZHE 5" i MIC 7
7 0.1~>100 x g/ml, MIC;, 0.1z g/ml, MIC,, 1.56
pg/ml EHE (1914F) LTWwW3, MRSATIIIEN

BIET LT 325, MSSA CREBIHBEERETY
CEDEHONTH B, SEDONDLIDORIETHIOC
ERXHE N, £/, MPIPC, CCLIiCH~RIBENE
BN S. aureus YR % in vitro TR LTV ARD
FHIN 5,
FRHERRAECROEEOBVWERER S
aureus TH5'O M, FHEREWE WA S pyogenes
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BEELRFRETH 5, RIS 72/’ S. pyogenes I
FEMEE P EERRENBELTETWVWAS'Y,
RIPM @ S. pyogenes {33 % MIC i, 0.015~0.125
pg/ml®. 0.056 ~ 0.10 gg/ml®, = 0.025 ~ 0.39
pg/ml® T, MIEEHEEME,

RIPM-AC 200 mg NAR% O MR ME D Cmax i3
2.10+1.31 £ g/ml, Tmax |3 0.69%£0.46 h, T, i
0.65+0.38h, AUC |3 2.01+0914 g * h/ml TH B>,
AZHAOEMABITRERISRLAED NS VFNKX
Vo BONTENSHRAT S & MTPMED 10 % FTH
PEMAMETHAI, L7cH>T20 mg AIRT 0.2
ug/lg IO MARENBOND EEZ B L,
MSSA, S. pyogenes BRBEDE { DNiERAIREE EZX 5
ha,

BRABRTIRIZE A EDOH T RIPM-AC 1 [@ 200
mg, 1B 3EOHEBRMAVSN, DEFICEDOMD
ARTHEBINI, 2FKOFHRI 888% T,
fropenem (FRPM) O ZME RO % MEERE —HEA
R TREEOHRFIT 87.0% (161 HITHE)
TREIRFORRTH 5, £0% 93.8%, fifi89.7%, M
% 93.3%, BIVEF 91.1%, RRFEHMHM 8B5%, K
B 90.5% T, KMBHEBRICBIIEERERICHL
BNIHRERBLTVWBEVW) I ENTE B,
FRPM b RIZEIBRDOKIRE' D Th 3,

HMEENHETIE, S aureus 91.9%, CNS 90.6
%, S. pyogenes 100% (14/14) T, TOA HFRPM!®
LRRALCTHS, BhIcHRERLEEZL SN BA5EIDOHR
BTHOMINT S. aureus 88 BRiITXt 3 % MIC,, i3 0.20
wg/ml TREEN DL, BILKETOREK (1990
~1991) OB L D MIC;s,, MIC,o, MIC,, HHEW,
SEORBRTOBOEEMMYE S. aureus b > - A IR
Kb, B-5 7 9<—¥ELS. aureus 12T 5 AH D
MIC WL L TLDBEVWEDEHEN B,

BIfEF OB R 7.9% (22/278), EERREMBEREEH
379% (18/227) ICA SN WEER DRI D) -
2o FRPM'V X O B FHENE W,

ULZE8AT 25 & RIPM-AC ZEMBHERICENT
1@ 200mg 1 H3EOHABTERBERICEDBS b
DEEZ SNz,

X "
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Skin penetration and bacteriological evaluation of ritipenem acoxil and
its clinical use in the treatment of skin and skin structure infections
— A multicenter study —

Jirdé Arata, Keisei Shimoe, Naonori Akiyama, Hiroko Kanzaki, Yoshiko Matsuura,
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A multicenter clinical trial was conducted to evaluate the clinical efficacy, safety and usefulness
of ritipenem acoxil (RIPM-AC), a new oral penem antibiotic, in the field of dermatology. Patients,
aged more than 16 years, were enrolled in the trial after informed consent had been obtained. Two
hundred eighty—four patients were enrolled. Clinical evaluation was done in 258 patients. The main
dosage was 200 mg t.i.d. The duration of treatment was 7 days except for infected atheroma and
miscellaneous subcutaneous abscesses, which were treated for 10 days. The overall efficacy rate was
88.8%6. The bacteriological response rate was 90.5% (190/210). Adverse reactions were seen in 7.9%
(22/278), but were all minor and mostly of gastrointestinal origin. Abnormal laboratory findings

were seen in 7.9% (18/227). All were minor.
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The minimum inhibitory concentration (MIC) of ritipenem (RIPM) against Staphylococcus
aureus stock strains (isolated in 1990 ~1991 at Okayama University Hospital, Department of
Dermatology, 89 strains) ranged from 0.06~32 u g/ml with the MIC inhibiting 90% of the strains
(MICyy) at 1 ug/ml. The MICs of RIPM against 88 isolates of S. aureus in this trial ranged from
=0.05~>100y g/ml with the MIC,, at 0.20 « g/ml. The concentrations of RIPM in the skin and
plasma after a single oral administration of 150 mg, 200 mg or 400 mg were determined in skin
surgery patients after informed consent had been obtained. The samples were obtained 30~120 min
after drug administration. The concentrations were undetectable in many samples. The reason for
this was unknown. On the basis of the data obtained from the samples in which the concentrations
both in skin and plasma could be detected, skin and plasma concentration ratios varied from 4.1 to
96.4%. Rates around 10% were most frequent.



