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ABSTRACT 

Background: Post Acne scarring is an unfortunate and frequent complication of acne vulgaris that results in 

many psychological and emotional problems for patients and the families. Acne scarring may be either 

atrophic or hypertrophic. Atrophic acne scars are further subdivided morphologically into boxcar, icepick, or 

rolling scars. 

Objective: To compare between the effect of microneedling using dermapen and microneedling plus 

medium depth chemical peeling using T.C.A 30% in post acne atrophic scars. 

Patients and methods: This study was carried out on 30 patients with different clinical variants of atrophic 

post acne scars diagnosed clinically on the basis of typical appearance of skin lesions. Patients were recruited 

from Dermatology Department outpatient clinic in Al-Azhar University hospitals from April 2019 to 

December 2019. Their ages ranged from 18: 30 years. 

     Assessment of scars in both sides of face was done for their type, number, depth (severity) before and 

after each session and when the follow up period became completed (2 weeks after the last session). Digital 

Facial photographs for right and left sides of the face were obtained before treatment, during each session, 

and when the follow up period became completed (2 weeks after the last session). 

Results: Most of the patients (60%) achieved marked improvement, 30% achieved good improvement and 

10% achieved excellent improvement on the left side of the face, while on the right side of the face most of 

patients (73.3%) achieved good response and 26.7 % achieved poor response. 

     The mean percentage of improvement of the left side was 55.5 %, while the percentage of improvement of 

the right side was 33%. 

Conclusion: Automated microneedling (Dermapen) and T.C.A 30% chemical peel were  minimally invasive 

simple, cheap and effective techniques in the treatment of post acne atrophic scars and improved skin 

homogeneity and texture. Microneedling plus spot T.C.A 30% have the advantage of rapid healing, short 

down time, eliminating most of risks and negative side-effects of laser resurfacing or cross technique. The 

treatment can be performed in an office setting and did not need any extensive special training or expensive 

instruments and can be used for rejuvenation of the skin, remodeling of the scar. Combination of automated 

microneedling with other modalities as spot T.C.A 30% for the treatment of post acne atrophic scars gave 

better results than the use of single modality of treatment as microneedling alone. 
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INTRODUCTION 

     Post acne scarring defined as 

replacement of normal tissue destroyed by 

inflammatory process of acne by fibrous 

tissue. During the process of wound 

healing if there is absence of production 

of collagen, acne scars occurs (Lee et al., 

2011). It is an unwanted end point of acne 

that is related to the severity of 

inflammation and delayed beginning of 

effective treatment (Wollina and Godman, 

2015). It is often associated with physical 

and psychological distress, reduction of 

self-esteem life quality (Faghihi et al., 

2015). Several therapeutic options are 

currently available for atrophic acne scars 

treatment (Fife, 2011) including chemical 

peeling, dermabrasion, laser treatment, 

scar subcision, punch techniques, fat 

transplantation or other tissue augmenting 

agents the choice of treatment modality 

often based on scar type. 

     Skin microneedling is a method for 

transdermal collagen induction therapy 

that is also call needle dermabrasion. 

Microneedling is a relatively a new 

minimally invasive procedure that 

involves superficial and controlled 

puncturing of the skin by rolling miniature 

fine needles. Over a short period of time, 

it has gained mass popularity and 

acceptance as it is effective, safe, simple, 

cheap technique requiring minimal 

training. Traditionally used as a collagen 

induction therapy for skin rejuvenation 

and facial scars, it is also widely used now 

as a transdermal delivery system for 

therapeutic drug and vaccines (Singh and 

Yadav, 2016). 

     Mechanism of action of skin 

microneedling is penetration of the 

superficial skin layer occurs with its 

destruction. This leads to growth factors 

release that stimulates new collagen, 

elastin and new capillaries formation in 

the papillary dermis there for the name 

percutaneous collagen induction therapy. 

This neocollagenesis and 

neovascularization following treatment 

leads to reduction of scars 

(Doddaballapur, 2009). The old collagen 

strands that tether the bed of the scar in 

the most superficial layer of the dermis 

become broken by the needles; stimulate 

removal of destructed collagen, and more 

collagen deposition immediately under the 

epidermis. Ideally, we need to get effects 

in the reticular dermis to enchance the 

collagen deposition and elastin fivers 

(Fernandes and Signorini, 2008). The 

production of a new collagen occurs 

slowly, so the improvement start to appear 

after six weeks, but the full response can 

take at least 12 weeks. Improvement of 

the skin texture will continue for about 

one year. Rolling acne scars and 

superficial boxcar scars show good 

response to skin microneedling (Gozali 

and Zhou, 2015). 

     Chemical peeling is a widely used 

procedure in the management of acne and 

acne scars. It cause controlled destruction 

of a part or the entire epidermis, with or 

without the dermis, leading to exfoliation 

and removal of superficial lesions, 

followed by regeneration of new 

epidermal and dermal tissues. 

     Trichloroacetic acid is an established 

peeling agent which is mostly used for 

superficial as well as medium depth peel. 

     The aim of this study was to compare 

between the effect of microneedling using 

dermapen and microneedling plus medium 
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depth chemical peeling using T.C.A 30% 

in post acne atrophic scars. 

PATIENTS AND METHODS 

     This study was carried out on 30 

patients with different clinical variants of 

atrophic post acne scars diagnosed 

clinically on the basis of typical 

appearance of skin lesions. Patients were 

recruited from Dermatology Department 

outpatient clinic in El-Azhar University 

hospital. From April 2019 to December 

2019. Their age ranged from 18:30 years. 

     All patients were subjected to the 

following: 

     Assessment of scars in both sides of 

face was done as for their type, number, 

depth (severity) before and after each 

session and when the follow up period 

become completed (2 weeks after the last 

session). 

     Digital Facial photographs for right 

and left sides of the face were obtained 

before treatment, during each session, and 

when the follow up period become 

completed (2 weeks after the last session). 

     Patients gave informed consent to 

pariticipate in this work. Participants had 

complete explanation about the nature, 

risks and purpose of the study. 

     The observer used Goodman's 

Qualitative grading system of post acne 

scaring (Fabbrocini et al., 2012). 

According to this classification for 

response to treatment for each patient 

three dermatologists compare before 

treatment and after treatment digital 

photographs, number, type and the grade 

of acne scar. Scoring of post acne scars 

before and after treatment by 

dermatologist following the weighted 

scale; 3 points for deep, 2 points for 

shallow scars and 1 point for superficial 

scars (Lipper and Perez, 2005). 

     Dermapen was set at 2mm and the scar 

was treated with circular motion. Then 

horizontally and then vertically eight 

times.Blood was wiped away with sterile 

gauze and the skin washed with sterile 

saline. 

     Spot TCA 30% was applied to the left 

side of the face immediately after micro 

needling session. TCA 30% was applied 

to the interior of the scars using toothpick 

till appearance of white frost. After 

appearing of the frost the neutralizer was 

applied, this creates a foaming reaction, 

the neutralizer was applied continuously 

till all foaming ceases. Topical antibiotic 

was placed on each treated sites. 

     Assessment of the efficacy of the 

therapeutic procedure: 

     To record percentage of improvement 

for each patient regarding severity 

grading, skin texture comparing before 

and after digital photographs. Finally, the 

minimum rate on which both investigators 

agreed was considered as investigators' 

view in the study, and a quartile grading 

scale was used (Weiss et al., 2010) as 

following: 

     No to mild improvement 0 -25 %, Mild 

improvement <25%, Good improvement 

25-50%, Very good improvement 51-

75%, Excellent improvement > 75%. 

Patient satisfaction: 

     The degree of improvement according 

to patient opinion was evaluated. At the 

last visit, the patient was asked about his 

satisfaction degree about the results 

comparing with the pre-treatment 
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condition of both sides, patients were 

asked to fill up a questionnaire about their 

satisfaction using the following grades: 

Excellent, good, poor and fair 

Safety assessment: 

     For assessment of safety of derma pen 

any side effects were recorded. These side 

effects included inflammation and 

hyperpigmentation. 

 

 

Statistical analysis: 

     Data were analyzed using Statistical 

Program for Social Science (SPSS) 

version 24. Quantitative data were 

expressed as mean± standard deviation 

(SD). Qualitative data were expressed as 

frequency and percentage. 

     Chi-square test was used when 

comparing between non-parametric data. 

     P-value < 0.05 was considered 

significant. 

 

RESULTS 

 

     The male to female ratio was 8:7. 

There were 63.3% (19 patients) of the 

patients below the age of 25 and 36.7% 

(11 patients) above the age of 25. 

     According to skin phenotype, 3 cases 

(10%) of type II, 23 patients (76.6%) of 

type III and 4 patients (13.35) of type VI 

in the studied patients (Table 1). 

 

Table (1): Description of personal data in all studied patients 

Personal data 
Studied patients 

(N = 30) 

Age (years) 
Mean ±SD 23.9 ± 3.7 

Min – Max 18 – 30 

Sex 
Male 16 53.3% 

Female 14 46.7% 

Duration (years) 
Mean ±SD 4.2 ± 2.9 

Min – Max 1 – 12 

Skin type 

II 3 10% 

III 23 76.7% 

IV 4 13.3% 

 

     Regarding site, all treated scars were 

found on either or both cheecks with 

different sizes. 

     Grading severity of post acne scars was 

done according to Lipper and Perez 

(2005) and Goodman's quantitative global 

acne scarring grading system. Before 

treatment, there was 11 cases (36.7%) on 

the left side of the face and 10 cases on 

the right side of the face (33.3%) of mild 

grade II. 13 cases (43.3%) on the left side 

and 16 cases (53.3%) on the right side of 

moderate grade III. 6 cases (20%) on the 

left side of the face and 4 cases (13.3%) 

on the right side of the face of severe 

grade VI. However, after the treatment 

there was 19 cases (63.3%) on the left side 

of the face and 7 cases (23.3%) on the 

right side of the face of macular grade I. 

10 cases (33.3%) on the left side and 22 

cases (73.3%) on the right side of mild 

grade II. 1 case (3.3%) on the left side of 
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the face and 1 case (3.3%) on the right 

side of the face of moderate grade III. 

There was no statistical significant 

difference between right and left sides as 

regard grading of scars before treatment 

but after the treatment there was 

statistically significant difference between 

right and left sides as regard grading of 

scars (Table 2). 

 

Table (2): Comparison between grading of scars (before and after treatment) in both 

right and left sides 

Grading of scar 
Before 

(N = 30) 

After 

(N = 30) 
X2 P-value 

Grading 

in left 

side 

I 0 0% 19 63.3% 

35.3 < 0.001HS 
II 11 36.7% 10 33.3% 

III 13 43.3% 1 3.3% 

IV 6 20.0% 0 0% 

Grading 

in right 

side 

I 0 0% 7 23.3% 

28.7 < 0.001HS 
II 10 33.3% 22 73.3% 

III 16 53.3% 1 3.3% 

IV 4 13.3% 0 0% 

 

     Regarding patient satisfaction, 1 

patient (3.3%) showed poor satisfaction, 6 

patients (20%) showed fair satisfaction, 11 

patients (36.7%) showed good satisfaction 

and 12 patients (40%) showed excellent 

satisfaction on the left side of the face. On 

the right side of the face 9 patients (30%) 

showed poor satisfaction, 7 patients 

(23.3%) showed fair satisfaction, 9 

patients (30%) showed good satisfaction 

and 5 patients (16.7%) showed excellent 

satisfaction. There was statistically 

significant difference (p-value < 0.05) 

between right and left side as regard 

patient satisfaction (Table 3). 

 

Table (3): Comparison between right and left sides as regard patient satisfaction 

                         side 

 

Patient satisfaction 

Left side 

(N = 30) 

Right side 

(N = 30) 
X2 P-value 

Poor 1 3.3% 9 30% 

9.55 
0.023 

S 

Fair 6 20% 7 23.3% 

Good 11 36.7% 9 30% 

Excellent 12 40% 5 16.7% 

     Regarding percentage of improvement 

obtained by 2 reviwers (Dermatologist), 

there was a statistical significant  

 

difference (p-value < 0.001) between right 

and left sides of the face (Table 4)

Table (4): Comparison between right and left sides as regard % of improvement 

                    side 

 

Improvement               

Left side 

(N = 30) 

Right side 

(N = 30) 
T P-value 

Reviewer 1 
Mean 54.3 34 

5.7 < 0.001 HS 
±SD 15.2 12.2 

Reviewer 2 
Mean 50.5 32 

4.67 < 0.001 HS 
±SD 17.8 12.4 
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     Regarding safety, the patients reported 

transient erythema and edema which 

resolved 2 days later. 18 patients (60 %) 

showed minimal inflammation, 10 

patients (33.3%) showed mild 

inflammation and 2 patients (6.7%) 

showed moderate inflammation of the left 

side of the face after the sessions. On the 

right side of the face, 18 patients (60%) 

showed minimal inflammation, 11 

patients (36.7%) showed mild 

inflammation, and 1 patient (3.3%) 

showed moderate inflammation after the 

session. There was no statistical difference 

between left and right side of the face as 

regard inflammation after the session. 

     As regard post session 

hyperpigmentation 17 patients (56.7%) 

showed minimal hyperpigmentation, 11 

patients (36.7%) showed mild 

hyperpigmentation and 2 patient (6.7%) 

showed moderate hyperpigmentation of 

the left side of the face after the sessions. 

On the right side of the face 25 patients 

(83.3%) showed minimal 

hyperpigmentation, 4 patients (13.3%) 

showed mild hyperpigmentation and 1 

patient (3.3%) showed moderate 

hyperpigmentation after the session. There 

was no statistical difference between left 

and right side of the face as regard 

hyperpigmentation after the session 

(Table 5) 
.

 

Table (5): comparison between right and left sides as regard Complications 

                  Side 

Complications 

Left side 

(N = 30) 

Right side 

(N = 30) 
X2 P-value 

Inflammation 

Minimal 18 60% 18 60% 

0.38 0.827  Mild 10 33.3% 11 36.7% 

Moderate 2 6.7% 1 3.3% 

Hyperpigmentation 

Minimal 17 56.7% 25 83.3% 

5.12 0.077  Mild 11 36.7% 4 13.3% 

Moderate 2 6.7% 1 3.3% 

 

     Regarding Quantitative numeric 

scoring system according to Lipper and 

Perez (2005) based on lesion counting and 

giving 1 point for superficial scar, 2 points 

for shallow scars and 3 point for deep 

scars, there was no statistically significant 

difference between both sides of the face 

before the treatment (p-value > 0.05) 

(Table 6), while after the treatment there 

was a statistically significant difference 

(p-value < 0.001) between both sides 

(Table 7). 

     Both side of the face showed 

statistically significant difference (p-value 

< 0.001) after treatment according to 

Lipper and Perez score system (Table 8 

and 9). 
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Table (6): Comparison between right and left sides as regard Lipper and Perez 2005 

score before treatment 

                Side 

Before treatment 

Left side 

(N = 30) 

Right side 

(N = 30) 
MW P-value 

Superficial 
Median 6 6 

375 0.263  
IQR 0 – 7 4 - 7 

Shallow 
Median 25 22 

369.5 0.232  
IQR 22 – 29.5 20 – 28 

Deep 
Median 25.5 24 

434.5 0.818  
IQR 15.75 – 38.25 18 – 33 

Total 
Median 54.5 50 

404.5 0.501  
IQR 45.5 – 67.75 44.25 - 62 

Table (7): Comparison between right and left sides as regard Lipper and Perez 2005 

score after treatment 

                     Side 

After treatment 

Left side 

(N = 30) 

Right side 

(N = 30) 
MW P-value 

Superficial 
Median 5 6 

408 0.532  
IQR 3.25 – 9 4 – 8.75 

Shallow 
Median 12 16 

223.5 0.001  
IQR 9.5 – 15 12 – 19.5 

Deep 
Median 6 16.5 

259.5 0.004 
IQR 0.75 – 12.25 6 – 21 

Total 
Median 23 34.5 

207 <0.001  
IQR 17.5 – 33.5 30 – 42.5 

Table (8): Comparison of Lipper and Perez 2005 score (before & after) in Left side 

            Score 

Left side 

Before 

(N = 30) 

After 

(N = 30) 
MW P-value 

Superficial 
Median 6 5 

372 0.246  
IQR 0 – 7 3.25 – 9 

Shallow 
Median 25 12 

64 < 0.001  
IQR 22 – 29.5 9.5 – 15 

Deep 
Median 25.5 6 

154 < 0.001  
IQR 15.75 – 38.25 0.75 – 12.75 

Total 
Median 54.5 23 

74.5 < 0.001  
IQR 45.5 – 67.75 17.5 – 33.5 

Table (9): Comparison of Lipper and Perez 2005 score (before & after) in Right side 

              Score 

Right side 

Before 

(N = 30) 

After 

(N = 30) 
MW P-value 

Superficial 
Median 6 6 

418.5 0.639  
IQR 4 – 7 4 – 8.75 

Shallow 
Median 22 16 

170.5 < 0.001  
IQR 20 – 28 12 – 19.5 

Deep 
Median 24 16.5 

240 0.002  
IQR 18 – 33 6 – 21 

Total 
Median 50 34.5 

187 < 0.001  
IQR 44.25 – 62 30 – 42.5 
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     Regarding percentage of improvement, 

most of the patient (60%) achieved 

marked improvement, 30% achieved good 

improvement and 10% achieved excellent 

improvement on the left side of the face, 

while on the right side of the face most of 

patients (73.3%) achieved good response 

and. 26.7 % achieve poor response. 

     The mean percentage of improvement 

of the left side was 55.5 %, while the 

percentage of improvement of the right 

side was 33%. 

 

DISCUSSION 

     The results of the present study 

revealed that the percentage of 

improvement, most of the patient (60%) 

achieve marked improvement, 30% 

achieve good improvement and 10% 

achieve excellent improvement on the left 

side of the face, while on the right side of 

the face most of patients (73.3%) achieve 

good response and. 26.7 % achieve poor 

response. 

     The mean percentage of improvement 

of the left side is 55.5 %, while the 

percentage of improvement of the right 

side is 33%. 

     These results were in agreement with 

Sharad (2011) who compared skin 

needling to the combination of skin 

needling alternating with 35% glycolic 

acid (GA) peels. The combination 

treatment resulted in a statistically 

significant greater mean improvement the 

mean improvement in scars in Group (A) 

was 31.33%, while in group (2) it was 

found to be 62%. 

     Leheta et al. (2011) used skin needling 

and 20% TCA (group 1), fractional 

thermolysis (group II), or a combination 

of both treatments (group III) mean 

severity scores of 60%, 62%, and 78%, 

respectively. 

     Fabbrocini et al. (2009) found that the 

severity of the acne scars in all patients 

was greatly reduced after only two 

sessions of micro needling using derma 

roller with an 8week interval. 

     Fabbrocini et al. (2012) and Nofal et 

al. (2014) who tried combined skin 

needling and PRP for treatment of 

atrophic post acne scars. PRP was applied 

topically to the treated area, followed by 

needling the skin using the needling tool 

(Derma Roller). So, Skin needling was 

shown to work well in combination with 

other treatments for acne scarring. 

     Also Alam et al. (2014) who reported 

some improvement in acne scars after 

three needling sessions. There is a 

statistically significant improvement in 

such scars in the treatment group from 

baseline to 6 months and no significant 

improvement during this period in the 

control group. Participants perceived a 

41% mean improvement in overall scar 

appearance on the treated side. 

     One theoretic advantage of needling 

with spot T.C.A (30%) compared with 

fractional laser or cross technique is to 

have a lesser risk of pigmentation changes 

and inflammation especially in patients 

with Fitzpatrick skin type III or greater. 

CONCLUSION 

     Automated microneedling (Dermapen) 

and T.C.A 30% chemical peel are a 

minimally invasive simple, cheap and 

effective technique in the treatment of 

post acne atrophic scars and improve skin 

homogeneity and texture. Microneedling 

plus spot T.C.A 30% have the advantage 
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of rapid healing, short down time, 

eliminating most of risks and negative 

side-effects of laser resurfacing or cross 

technique. The treatment can be 

performed in an office setting and does 

not need any extensive special training or 

expensive instruments. Can be used for 

rejuvenation of the skin, remodeling of the 

scar. Combination of automated 

microneedling with other modalities as 

spot T.C.A 30% for the treatment of post 

acne atrophic scars give better results than 

the use of single modality of treatment as 

microneedling alone. 
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مقارنة بين تثقيب الجلد بالابر الدقيقة مع التقشير الكيميائي 

باستخدام حمض ثلاثي الكلوروأسيتك في علاج الندبات الضامرة 

 (دراسة مقارنة)الناتجة عن حب الشباب 

 محمد عبد المنعم عبدالعال، ابراهيم محمد عبد الكريم  محمد أشرف محمد عبدالله ،

 جامعة الأزهر ،كلية الطب ،قسم الجلدية والتناسلية

الندددددالنا الننن دددددش ادددددم  دددددع ال دددددانة لددددد   دددددم ال  دددددنا نا ال   دددددن   ل دددددع  خلفيةةةةةة البحةةةةة  

الكث ددددد   دددددم ال دددددانة  ال ددددد  ندددددف ي الدددددم   دددددنته . هددددد ش لدددددا  ال   دددددم  ادددددن       لندددددن  

طدددددد ج ال ددددددج    ن ددددددش ل ددددددج  النددددددالنا ال ددددددن     ددددددن ل ددددددا  ددددددع ال ددددددانة  ثدددددده ال   دددددد   

 .الك   ن    ن ن ش ال  زر  نث  ع ال  ا لنلال  الاق  ه

  نر.دددددددش  نث  دددددددع ال  دددددددا لدددددددنلال  الاق  دددددددش  ددددددد  ال   ددددددد   الك   دددددددن    الهةةةةةةةدف مةةةةةةةن البحةةةةةةة  

   الننن دددددش ادددددم  دددددع لنسددددد حاا    دددددل رجرددددد  الك  ر نسددددد  ا  ددددد  ادددددج  الندددددالنا ال دددددن 

 .ال انة

لددددددر  الاراسددددددش لددددددم ن  لددددددش سدددددد    ش ا دددددد ا  ش نق  دددددد  ا ددددددم   المرضةةةةةة  وبةةةةةةر  البحةةةةةة 

 دددددم ال  ددددد    م ا دددددم ا دددددن    نا ال دددددن    الننن دددددش ادددددم  دددددع ال دددددانةرجرددددد م  بدددددنلن لنلندددددال

الأ ددددددد اي ال  ا دددددددش ل ه  ددددددد م ال هددددددد م ال دددددددن      قدددددددا ن ددددددد ي لكددددددده ال  دددددددنرت م  دددددددم 

  دددددي نت  نكدددددم ادددددن  قاددددده ال  هدددددنا  ل دددددا   ددددد  تدددددن ج  ش  ل  بددددد  ال دددددنر   ال ال   لددددد

تدددددده   هددددددش  ل ددددددا نسددددددا ا م  ددددددم ا.  ددددددن  ال  هددددددنا  دددددد  ن ددددددر  دددددد ر   ن   ا  ددددددش قادددددده 

  ال  هددددددنا  قددددددا ندددددد  ا   ددددددنر ال  هددددددنا  ل ددددددا تدددددده   هددددددش  ل ددددددا نسددددددا ا م  ددددددم ا.  ددددددن

نددددد  ا ددددده سددددد ش   هدددددنا لكددددده سدددددنش   30إلدددددم  18 ا ددددد  نا دددددنرل   دددددم الدددددر م ن ال   ددددد  

 ا م لددددد م تددددده   هدددددش  الأ ددددد   ت دددددن نددددد  ا ددددده نث  دددددع ل   دددددا لدددددنلال   ددددد  ل ل دددددنرج نسدددددا

الاق  ددددش   ددددج ا ددددم ال ن.ددددع الأ  ددددم  ددددم ال  دددده ل ن ددددن ندددد  ا دددده نث  ددددع ل   ددددا لددددنلال  الاق  دددده 

 .ر  ن     ت   ن   ل نالنا ا م ال ن.ع الأ ه   م ال  ه

ل  الاق  ددددش  دددد  ال   دددد   الك   ددددن    ددددم اددددج  ال  دددد  لدددد م نث  ددددع ال  ددددا لددددنلا نتةةةةائب البحةةةة  

ن دددددش ادددددم  دددددع ال دددددانة نر ددددد  . ن  دددددن  اادددددا    نر.دددددش ل  ن دددددش نث  دددددع الندددددالنا ال دددددن    النن

ر  ن.ا ددددش .لادددد ا لا.دددده ال  ددددا  ن ددددش نذ ن ا ددددا ملددددا ال ددددج  ال   دددد  سدددد ه لددددا ذ نلدددد  ن  نرددددن

  ترلا ز ن   ر ن  ال بنل م ام الن   شاج         
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ال   دددددددد   الك   ددددددددن   الآلدددددددد  لنسدددددددد حاا    ددددددددنز ق دددددددد  ال  ددددددددا  ال  ددددددددا  نث  ددددددددع الاسةةةةةةةةتنتاج 

لنسددددد حاا    دددددل رجرددددد   دددددجا الك ددددد ر لددددد  ن ن دددددش لهددددد  ش  ر  بدددددش    نلدددددش  ددددد  ادددددج  

.ددددالنا  دددددن ل دددددا  دددددع ال ددددانة ال دددددنر  ن هددددد م ن دددددن.  ال  ددددا  ال   ددددد   قدددددا ن  دددددز نث  دددددع 

ا    ددددددل رجردددددد  ال   دددددد   الك   ددددددن   لنسدددددد حاالآلدددددد  لنسدددددد حاا    ددددددنز ق دددددد  ال  ددددددا  ال  ددددددا 

    دددددددن    ددددددد    لاددددددد   دددددددجا الك ددددددد ر ل  دددددددز  ال ددددددد ن  الهددددددد      قددددددد  ال   ددددددده ال بددددددد  

    كدددددم إ ددددد ا  ال دددددج  ا ش لإادددددن   نهددددد  ل ال  دددددا لدددددنل  زرال حدددددنط   الآردددددنر ال ن.ا دددددش الهددددد 

 ددددددد  ال  دددددددن اا  لا    دددددددن  إلدددددددم ني ندددددددار ع  دددددددن   اسددددددد ش الن دددددددنج ن  ن  اا لنللادددددددش 

   ددددددز ث  ددددددم نث  ددددددع ال  ددددددا الآلدددددد   دددددد  انة ال  ددددددا  ا ددددددا  ددددددالددددددث م     كددددددم اسدددددد حاا  ن ل

ط ا دددددا ن ددددد    ثددددده ال   ددددد   الك  دددددن   الا  ددددد  لنسددددد حاا    دددددل رجرددددد   دددددجا الك ددددد ر 

ل دددددج  .دددددالنا  دددددن     دددددن ل دددددا  دددددع ال دددددانة ن  ددددد  . دددددن ث ن  ددددده  دددددم اسددددد حاا  ط   دددددش 

 . ا ا   م ال ج   ثه نث  ع ال  ا الآل    ا 


