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TOM TAT
Dat vin dé: Azithromycin (AZI) 1a mét khang sinh c6 hogt tinh khang khuan mgnh véi cac
chung vi khudn gay bénh trén dwong hd hdp tuy nhién dé tan trong nweéc kém nén sinh kha dung
thap va vi rdt dang nén khong thich hgp dang bao ché dirong uong dac biét la doi véi tré em, thuac
dan 1a dang thudc nhanh chéng dwoc hap thu vao tuan hoan qua hé thong tinh mach tryc trang,
dong thoi khac phuc dirgc Vi dang cia hogt chat khi sir dung bang dirong uéng. Muc tiéu nghién
ciru: xay dung duoc quy trinh dinh lwong azithromycin bang phirong phap sac ky Iong hiéu ndng
cao, xdc dinh cdng thirc bao ché thuéce dan azithromycin 100 mg duéi sw hé tro cua phan mém thiét
ké va toz wu héa. Poi twong va phwong phdp nghién ciru: hogt chat azithromycin dihydrat, c4c ta
dwoc nén sir dung trong bao ché thuac dan, nghién cizu thirc nghiém trén cac cong thirc thiét ké dé
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tir d6 xdc dinh dwoc cong thirc tét nhat. Két qud: da xdy dung dwoc quy trinh dinh lwong
azithromycin bang phuong phdp sdc Ky léng hiéu ndng cao va cong thirc bao ché thude dan
azithromycin 100 mg gom a2|thromycm dihydrat (104,81 mg), PEG 4000 (740,54 mg), PEG 400
(587,13 mg), glycerin (639,37 mg), sap ong (106,15 mg), Tween 80 (22 mg). Két lugn: thudc dan
azithromycin 100 mg duoc nghién ciu trén nén hé ta diroc PEG két hop Véi glycerin va td dioc
than dau, tzo ra thude dan b cau trac Kiéu nhii twong. Thanh pham khdng tach I6p, nhiét @6 nong
chay khoang 48 °C va dé hoa tan trén in vitro dat 49,5 % ¢ thoi diém lay mau 30 phut.
Tir khoa: Azithromycin, thuée dan, nhiét néng chay.

ABSTRACT

DEVELOPMENT OF FORMULATION OF SUPPOSITORY CONTAINING
AZITHROMYCIN 100 MG

Huynh Thi My Duyen*, Le Thi Minh Ngoc
Cantho University of Medicine and Pharmacy
Background: Azithromycin (AZI) is an antibiotic with strong antibacterial activity against
bacteria causing diseases in the respiratory tract. However, its solubility in water is poor, so the
bioavailability is low. Furthermore, its taste is extremely bitter, making it unsuitable for oral dosage
forms, especially for children. A suppository is a drug form that helps substances increase the
absorption into the circulation through the rectal venous system and helps to overcome active
ingredients' bitter tastes appearing when administered orally. Objectives: research on a process to
guantify azithromycin by the high-performance liquid chromatography method. Development of the
formulation of the suppository containing azithromycin 100 mg with the support of software for
designing and optimizing. Materials and research method: azithromycin dihydrate, excipients, and
experimental research on designed formulations. Results: a procedure for quantifying azithromycin
by the high-performance liquid chromatography method has been established. The formulation of
the suppository containing azithromycin 100 mg consisted of azithromycin dihydrate (104.81 mg),
PEG 4000 (740.54 mg), PEG 400 (587.13 mg), glycerin (639.37 mg), beeswax (106.15 mg), and
tween 80 (22 mg). Conclusion: the suppository containing azithromycin 100 mg had the base of a
combination of PEGs, glycerin, and lipophilic excipients, which produces an emulsion-like
structure. The finished product had no phase separation and had a melting point of about 48 °C.
Also, the percentage of its in vitro solubility was 49.5 % at 30 minutes.
Keywords: Azithromycin, suppository, melting point, HPLC.

|. PAT VAN DE

Bénh nhiém khuan, dac biét 1a nhiém khuan duong hé hip nhu viém hong, viém amidan,
viém tai gitra, viém phdi cong dong 1a nhitng bénh phé bién ¢ tré em va ti Ié tir vong & bénh
nhiém khuan hd hap cao [10]. Azithromycin (AZI) 1a mot khéng sinh ban téng hop cua
nhém macrolid c6 hoat tinh khang khuan manh véi cac chung vi khuan gay bénh trén duong
hd hip, duoc chap thuan sir dung cho tré em trén 6 thang tudi [5]. Tuy nhién, azithromycin
¢ do tan trong nudc kém nén sinh kha dung theo duong uéng thap [3]. Trén thi trudong da
c6 mot s6 dang bao ché dung cho tré em nhu hdn dich, thudc bot, thubc cém, céc dang bao
ché nay vira ¢ sinh kha dung thap vira kém pht hop cho tré em boi vi rat ding cua
azithromycin.

Thudc dan 1a dang thudc ran ding dé dat vao truc trang, ¢6 sinh kha dung tuong duong
véi dudng tiém bap, thich hop cho céac hoat chét ¢6 vi ding, pht hop cho ddi tuong tré em
tuy nhién dang bao ché thudc dan c6 han ché 1a khé bao quan & nhirng ving c6 nhiét do cao
dic biét 1a khi hau & nhitng nudc nhiét déi nhu Viét Nam, nhiét d6 ¢ Iuc 1én dén 40 °C [9].
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Hién tai, thudc dan azithromycin chwa duoc nghién ciu va phéat trién nhiéu, tir thuc trang
trén nghién ciru “Xay dung cong thic bao ché thude dan azithromycin 100 mg” duoc thyuc
hién vai mong muédn bao ché duoc dang bao ché méi 1a thude dan chira azithromycin c6 thé
chit tét dap tng duoc véi diéu kién khi hau tai Viet Nam. Nghién ctu thyc hién véi muc
tiéu sau:

1) Xay dung va thim dinh qui trinh dinh lugng azithromycin bang phuong phap sac
ky long hiéu nang cao.

2) Xay dung cdng thirc bao ché thude dan azithromycin 100 mg.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciu _

Hoat chat azithromycin dihydrate: xuat xi An Do, dat tiéu chuan duoc dung. Ta
dugc PEG 4000, PEG 400, glycerin, sap ong, Tween 80: xuat x&r Trung Qudc, dat tiéu chuan
dugc dung. Azithromycin chuan: vién kiém nghiém TP.HCM, cac hoa chat dung trong phan
tich dat tiéu chuan chét lugng theo quy dinh.

2.2. Phwong phap nghién ctru

2.2.1. Xay dung va thim dinh qui trinh dinh lwgng azithromycin bang phwong
phéap sic ky Iéng hiéu niing cao

Dung dich chuan ddi chiéu: can chinh xéac khoang 10 mg azithromycin chuan cho
vao binh dinh mtrc 10 mL. Thém methanol dén vach, danh siéu 4m trong 15 phut.

Dung dich mau gia dinh: can chinh xac khoang mot lugng azithromycin dihydrat
tuwong tng 10 mg azithromycin va luong t4 dugc vao binh dinh mic 50 mL, thém nudc cat
dén vach, danh siéu am trong 15 phut. Loc bé khoang 10 mL dich loc ban dau, hat chinh
xac 5 mL cho véo binh dinh mc 10 mL, thém methanol dén vach, lic déu.

Thém do diéu Kign sic Ki téi wu

Dua vao ciu trdc va tinh chat cua azithromycin: tién hanh khao sét véi ché d6 rira
giai dang dong (isocratic), diéu kién sac ki du kién nhu sau [8]:

- Hé théng may HPLC Hitachi L-2000, DAD L-2455.

- Pha tinh: cdt Phenomenex Lunar RP C8 (250 mm x 4,6 mm, 5 um).

- Thé tich tiém mau: 20 pL.

- Téc @6 dong: 1 mL/phat

- Nhiét do cot: nhiét do phong

- Budc song phat hién: khao sat & budce song 210 nm, 215 nm, 220 nm, 225 nm.

- Hé dung moi pha dong: metanol: nudc duge diéu chinh d¢én pH 8,04 bang NHs (80
: 20) duoc sir dung tham do khai dau.

Tinh twong thich hé théng; tinh dac higu; Tinh tuyén tinh va mién gia tri; g chinh
xdc, P§ ding: thuc hién theo huéng dan va quy dinh ICH [6].

2.2.2. Xay dwng cdng thirc bao ché thude dan azithromycin 100 mg

Qui trinh bao ché thudc dan azithromycin 100 mg

- V& sinh khudn thudc dan bang ethanol 90 %. Lam lanh khudn.

- X4c dinh hé s thay thé cua t4 duoc, tinh toan luong ta dugc.

- Can PEG 4000, PEG 400, glycerin cho vao chén s, dun chay ¢ 55 oC. Cén -

azithromycin cho vao, khuay déu (1)

- Can sap ong, Tween 80 vao chén si, dun chay & 65 oC trén bép cach thay (2).

- Cho tir tir (2) vao (1), khudy dén khi ddng nhat.
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- LAy chén str khoi bép céach thay, tiép tuc khudy dén gan nhiét 46 dong dic. D6 vién
cao hon bé mit khoang 2 mm, dé thudc dong dic ¢ nhiét d6 phong, cét bo phan thubc thira,
sau d6 cho vao ta lanh. LAy thudc ra khoi khuén.

Xay dewng va téi wu héa cong thiic:

Thiét ké md hinh cong thirc thude dan bang phan mém Design Expert 11.0 theo md
hinh D-Optimal véi:

Bang 1. Ti Ié cac thanh phan trong xay dung md hinh cong thic

Thanh phan Ti I& phan tram (%)
PEG 4000 (x1) 25 — 35%
PEG 400 (x2) 20 — 30%
Glycerin (Xs) 30 — 40%
Sap ong (Xa) 5-10%

Céc cong thirc duoc bao ché va danh gia cac thong so: kha ning tach 16p (Y 1), nhiét
do ndng chay (Y 2), 46 hoatan (V 3).

Phwong phdp danh gid kha nang tach 16p: thube dan duoc diéu ché va dé on dinh
trong khoang 2 gio. Cit d6i vién thudc theo chiéu doc. Quan sét sy tach I6p bang mat thuong.
Yéu cau: khéng tach lop

Phuong phdp xdc dinh nhiét dé nong chay: sur dung phuong phap mao quan ho (open
capillary method) duoc mé ta trong duoc dién chau Au (EP) [2].

M3u duogc diéu ché, khi gan dén nhiét d6 dong dic, sir dung 5 mao quan c6 chiéu dai
75 mm, duong kinh trong 1 mm nhiing vao. Cho mau dang Ién trong cot mao quan khoang
10 mm. Pat mao quan thang ding & nhiét d6 2-8 °C trong 2 gio.

Danh dau vj tri cot mau. Mao quan dugc gan vao nhiét ké dién tir sao cho dau cua
nhiét ké gan cot mau. Hé thdng nay duoc dit trong 1 cdce, cach day coc 1 cm. Cho nudc vao
cde dén chiéu cao 5 cm. Pit cde do vao bép cach thay sao cho muc nudc bén ngoai cao hon
bén trong 1 cm. Diéu chinh bép cach thay sao cho nhiét d6 nudc trong che tang 1én déu din
Vi tée d6 1 °C/2 phit. Quan sat va ghi nhan két qua khi cot mau bt dau dang 1en khoi vach
danh dau. Yéu cau: cang thap cang tét

Phwong phdp do d¢ hoa tan: tién hanh do d6 hoa tan bang may do d6 hoa tan sir
dung canh khuay véi cac thong sb duoc thiét lap nhu sau: Thé tich dung dich dém pH 7,4 +
0,1: 900 mL. Nhiét do: 37 + 0,5 °C. Téc d6 canh khudy: 100 rpm.

Sau khoang thoi gian 30 phdt, hat chinh xac 5 mL dung dich mau dong thoi bb sung
lwong dung dich dém twong dwong. Mau dugc dinh lwong bang phuwong phéap sic ki long
cao &p (HPLC). Yéu cau: cang cao cang tbt.

Sau khi c6 két qua cua cac cong thuc s& lam dir liéu dau vao cho phan mém tbi wu
hoa BCPharSoft OPT. Sau d6 thuc hién trén 03 16 (mdi 16 100 vién) dé kiém chimg cong
thirc ti uu.

I11. KET QUA
3.1. Xay dung va thim dinh qui trinh dinh lwgng azithromycin bing phwong phap
sic ky léng hiéu ning cao
Piéu kién siac ki tdi wu
- H¢ théng may HPLC Hitachi L-2000, DAD L-2455.
- Pha tinh: ¢§t Phenomenex Lunar RP C8 (250 mm x 4,6 mm, 5 um).
- Thé tich tiém mau: 20 pL.
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- Tbc @6 dong: 1 mL/phat
- Nhiét d6 cot: nhiét @6 phong (25 °C)
- Budc sdng phét hién: 215 nm

Hé pha dong: ACN : MeOH : nudc duge diéu chinh d&én pH 8,04 bing dung dich

NH3 (37 5: 55 :7,5)

Tinh twong thich hé thong

Bang 2. Tinh twong thich hé théng trén mau chuan

Thong sé khaosat | Lan1 | Lan2 | Lan3 | Lan4 | Lan5 | Lan6 | RSD (%)
Thoi gian luu 15,467 | 15,465 | 15470 | 15501 | 15467 | 15495 | 0,104
Dién tich dinh 878611 | 909517 | 861841 | 889402 | 880772 | 870151 | 1,878
Hé sé bat dbi 1,141 | 1,134 | 1,132 | 1,144 | 1,137 | 1,136 0,392
S6 dia Iy thuyét 15598 | 15502 | 15632 | 15516 | 15436 | 15410 0,562
Bang 3. Tinh twong thich hé théng trén mau thir
Thong s6 khao sét Lan1 | L4n2 | Lan3 | Lan4 | L4n5 | Lan6 | RSD (%)
Thoi gian luu 15,452 | 15,469 | 15,470 | 15,440 | 15,502 | 15,489 | 0,148
Dién tich dinh 455256 | 453111 | 440762 | 435930 | 441258 | 439231 | 1,792
Hé sb bat dbi 1,172 1,170 1,169 | 1,175 | 1,165 | 1,171 0,284
Do phan giai 1,69 1,71 1,68 1,65 1,73 1,69 1,604
S6 dia Iy thuyét 12506 | 12458 | 12926 | 12685 | 12470 | 12523 | 1,443

Nhan xét: diéu kién sic ki duoc xay dung tuong thich h¢ thdng trong phan tich séic
ki ap dung d¢ dinh lugng azithromycin trong thuoc dan.
Tinh dac hi¢u

(7

(6)

(&)
4)

3)
(2)
(D

Hinh 1. Séc ki dd chong phd mau trang (7), mau thir (6), mau thtr thém chuan (5), mau
chuan (4), pha dong (3), dung mdi pha mau (2), dém (1)

Nhan xét: thoi gian luu cia pic AZ| trong mau thir tuong g véi mau chuan, dong

thoi pha dong, mau trang, dung moi pha mau, dung dich dém khéng c6 cac pic triing véi pic
ciia mau chuan. Qui trinh phan tich dat tinh dac hiéu.
Tinh tuyén tinh, mién gia tri
Puong hdi quy miu thi: y = 3057 x — 32861 (R? = 0,999)
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Quy trinh dat tinh tuyén tinh,

Do chinh xac

Duong hoi quy ciia mau thir do do hoa tan: y = 3003 x + 19657 (R* = 0,999)
Nhan xét: R? = 0,999 > 0,99 trong khoang nong do 400-1400 ppm va 30-120 ppm.

Bang 4. Két qua tham dinh d¢ chinh xac

Mau Dién tich dinh (mAuU) Nong dd (ppm) X = 922,67

1 2779401 920 SD = 3,08

2 2782350 921 RSD =0,33 %

3 2792361 924 n=6,f=5

4 2778930 920 t=2,571

5 2788016 923 e=3.23

6 2804739 928 919,44 < n <925,90
Nhan xét: RSD = 0,33 % < 2 %. Quy trinh dat d6 chinh x&c.
Do dung

Bang 5. Két qua thim dinh do ding

Lan | Lwongchuan | Lweng chuin | Lwong chuan | Ty Ié phuc | Ti Ié phuc hoi
do | thtm vao (%) | thém vao (ug/ml) | tim lai dwoc hdi (%) | trung binh (%)
1 80% 800 778,21 97,28 98,70
2 80% 800 785,04 98,13
3 80% 800 805,42 100,68
1 100% 1000 95341 95,34 97,08
2 100% 1000 982,25 98,23
3 100% 1000 976,73 97,67
1 120% 1200 1225,38 102,12 100,03
2 120% 1200 1174,52 98,88
3 120% 1200 1189,09 99,09
Trung binh 98,60

nam trong khoang 95% — 105%. Quy trinh dinh luong dat d6 dung.

3.2. Xay dwng cdng thirc bao ché thude dan azithromycin 100 mg

Bang 6. M6 hinh thi nghiém va két qua thuc nghiém

Nhan xét: ti l¢ hoi phuc & cac mau thém chuan véi lugng 80%, 100%, 120% déu

Stt X1 X2 X3 X4 Vi1 yo Y3
1 29,455 25,667 39,878 5 Khéng 47,1 40
2 25 30 35 10 Khéng 46,7 34
3 25 30 40 5 Khéng 46,1 35
4 30 20 40 10 Co 47,6 43
5 30 20 40 10 Co 47,7 42
6 31,5 30 30 8,5 Khéng 48,3 44
7 35 25 30 10 Khéng 48,9 47
8 29,361 27,198 33,442 10 Khéng 475 38
9 34,502 23,692 36,806 5 Khéng 48,3 45
10 33,071 24,396 33,973 8,561 Khéng 48,5 44
11 35 20 40 5 Khéng 47,9 48
12 35 30 30 5 Khéng 48,3 50
13 35 30 30 5 Khéng 48,3 49
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Stt X1 X2 X3 X4 Y1 yo Y3
14 31,622 27,689 35,689 5 Khéng 48,0 44
15 31,5 30 30 8,5 Khéng 48,2 43
16 25 26,55 40 8,45 Khéng 46,4 42
17 29,179 24,163 37,339 9,319 Khéng 47,3 36
18 25 30 40 5 Khéng 46,2 36
19 35 25 30 10 Khéng 48,8 48
20 35 20 36,269 8,731 Khéng 48,6 46

Cac thong sb t6i uu va két qua du doan dugc thuc hién boi phan mém BCPharSoft OPT
cho cong thue du doan nhu sau:

Théng s6 ti uu Tinh chat dy doan
x1: 35,72 % Y 1. khdng
X! 28,32 % ¥ 2: 48,17 (°C)
x3: 30,84 % Y 35: 49,75 (%)
X4:5,12 %
Bang 7. Két qua thuc nghiém 03 16 va két qua du doan
Tinh chét Két qua thuc nghiém Két qua du
san pham Lo1 Lo 2 Lo3 Trung binh doan
Y1 khong Khéng khong khong khong
y2 47,9 47,9 47,8 47,87 48,17
y, 48,5 49,2 49,7 49,13 49,75

Nhan xét: so sanh gié tri trung binh thuc nghiém va gié tri du doan bang T-test. Két
qua tm < ti nén két qua thuc nghiém thu dugc ph hop véi két qua du doan bang phan mém
BCPharSoft OPT.

Vay cong thic bao ché 01 vién thude dan azithromycin gom: Azithromycin dihydrat
(104,81 mg), PEG 4000 (740,54 mg), PEG 400 (587,13 mg), Glycerin (639,37 mg), Sap
ong (106,15 mg), Tween (22 mg).

IV. BAN LUAN

Mot s6 tai liéu nghién ciru cho thiy AZI ¢6 cuc dai hap thu & bude séng 206,1 nm. Tuy
nhién, ¢ budc song nay, viéc phat hién AZI s& bi anh huong boi dung moi do hau hét cac
dung mdi str dung déu hap thu & budc song thap. Vi vay bude song 215 nm duogc st dung
dé phat hién AZI. Két qua cho thay, viéc dinh Iugng AZI dat tinh chon loc va d6 nhay can
thiét. Ha Diéu Ly va cong su ciing d dinh lugng AZI trong vién nén bao phim Azithral ¢
budc song 215 nm [1], budce song nay cling dugc Happiness Mollel sir dung dinh uvong AZI
trong thudc dan. Quy trinh dinh luong AZI 100 mg trong ché pham thudc dan bang phuong
phap HPLC d3 duoc tham dinh dat cac chi tiéu cia mot quy trinh dinh luong, c6 thé tng
dung dé dinh lugng AZI.

Theo nghién ctru cua Happiness Mollel [4] vé kha ning giai phong hoat chat AZI cua
ta duoc Witepsol trong ché pham thubc dan, thi mic d6 giai phdng hoat chat cua nhom ta
duoc nay la rat thip. Happiness Mollel ddng thoi ciing dua ra dit liéu ching to su giai phong
AZI cua ta duoc PEG thu duoc la kha cao. Nhitng dir liéu cua Mollel ciing cho thay kha
ning giai phong hoat chat cua PEG trong lwgng phan tir thap ¢6 phan cao hon PEG trong
lwong phan tir cao. Bng thai véi viée gia tang kha ning giai phong hoat chat khi giam trong

46



TAP CHi Y DUQC HOC CAN THO - SO 46/2022

lwong phan tir cua PEG 1 su giam d6 ciing cua ché pham thu dwoc. Tir d6 cho thiy viéc st
dung PEG lam ta duoc nén cho thudc dan AZI 14 lya chon thich hop dé tao dang thubc co
sinh kha dung cao trén in vitro. Ngoai ra, véi diéu kién khi hau néng ¢ Viét Nam thi ta dugc
PEG t6 ra phu hop hon cac dang ta dugc than dau. Tuy nhién, hé ta dugc PEG ton tai mot
s6 nhugc diém nhu do cang cao, gion, dé nit khi do khudn, ¢6 tinh hat nudc manh dé gay
kich ung niém mac gay kho chiu cho nguoi sir dung. Vi vay, ph0| hop thém glycerin va sap
ong vao cong thirc vai muyc tiéu khac phuc nhirng nhugce diém nay. Két qua thu dugc cho
thay khi tang ti I¢ glycerin thi nhiét do ndng chay cua thuc dan giam dang ké.

Do ché pham ton tai ¢ong thoi pha nudc va dau nén viéc danh gia kha niang tach 16p 1a
can thiét. Két qua danh gia ché pham cho thay thuéc dan AZI giir dugc do dong nhat, khdng
tach 16p. Bé danh gia kha ning giai phong hoat chat caa ché pham, chi tiéu d6 hoa tan duoc
lya cho tuy nhién viéc xay dung md hinh thir d6 hoa tan nhu da trinh bay khong phan anh
dugc dung thyuc té qué trinh giai phdng hoat chat dudi diéu kién sinh 1i do lwong dich thir
d6 hoatan 16n hon rat nhiéu lan lugng dich truc trang. Thude dan AZI ¢6 cau trlic nhil tuong
do d6 s& giai phong hoat chat theo co ché vira néng chay & than nhiét vira hat niém dich. Vi
vay, mot thdng sé khac ciing dugc sir dung dé ti wu hoa 1a nhiét d6 ndng chay. Nhiét do
nong chay thé hién phan ung caa thudc dan ¢ nhiét do co thé, ngoai ra nd con lién quan mat
thiét dén do cung cua thuc dan. Dudi tac dong cua su co bop truc trang va nhiét do co thé
37 °C, thudc dan c6 nhiét d6 ndng chay thap s& tré nén mém nhanh hon va dwgc dan mong
tiép xuc voi dich tryc trang do d6 kha niang giai phong hoat chat s& tang, dong thoi it gay
kho chiu cho nguoi sur dung.

Kha ning giai phong hoat chat cua cac cong thirc da thiét ké kém hon so véi dit liéu
thue nghiém caa Mollel trén hé ta duoc PEG. Két qua nay c6 thé giai thich do sap ong duoc
dua vao cong thic. Su giam kha ning giai phong hoat chat khi thém céc ta duoc sép vao
thubc dan vai ta duoc nén PEG da dugc bdo céo bai Sharif Mohammad Shaheen trén hoat
chat Naproxen [7]. Trong nghién ctru ndy, tac gia mudn khic phuc cac nhuge diém cia PEG
nén su giam kha ning giai phong hoat chat c6 thé chap nhan dugc.

V. KET LUAN

Di tim dugc diéu kién sic ky tdi uu, cac thong sb thim dinh déu dat theo quy dinh; da
xay dung duoc cdng thic thude dan azithromycin 100 mg téi wu trén nén hé ta duoc PEG,
thanh pham c6 do hoa tan trén in vitro 49,5 % & thoi diém lay mau 30 phat, khdng tach 16p
va nhiét d6 néng chay khoang 48 °C thich hop bao quan & diéu kién khi hau tai Viét Nam.
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